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The first Signal Level Meter designed
to pinpoint RF/video problems and
performance test any RF distribution

system more accurately than any
other Signal Level Meter.

Sencore’s New SL750A Channelizers are designed with your needs in mind. .
The SL750A features: :

M Direct keypad entry of either the channel or frequency in VHF/UHF
or FM from 5-810 MHz.

Super sensitivity to measure down to -40dBmV. L

Simultaneous monitoring of both the video and audio carriers,
plus an exclusive pilot test that will make system balancing
a snap!

Testing of C/N and Hum on active channels. No need to tune
off-channel or remove modulation to make these tests.

Easy-to-use, automatic data collection.The stored information can
either be downloaded to a computer or printer, giving you a full
spectral print-out. Great for doing system analysis, 24-hour
testing, or FCC documentation.

Provides you with a quick test for analyzing ghosting, off-air
pick-ups, and interference with a color LCD display.

Best of all, it's field and weather ready. The SL750A features a
rugged, light-weight case with “a water run-in resistant” front panel.

Plus, these other exclusive features:

* External DVM inputs (with true-RMS)
+ Automatic fine tuning
+.5 dB accuracy - the best in the industry!

If you woull
in seeing the SL750A Wal
1-800-SENCORE (735-2673) ext.



Nothing eludes Trilogy quality-assured technology —
from its expert selection of raw materials to its rapid
delivery of the finished product.

For the Most Valuabie Performance, It’s MVP.
The drop cable that only Trilogy teamwork could create!

’lhlogym

COMMUNICATIONS INC.

Call or write for free sample and brochure:

Trilogy Communications, Inc., 2910 Highway 80 East, Pearl, Mississippi 39208.

800/874-5649 601/932-4461

See us at the Atlantic Cable Show, Booth 712. Reader Service Number 3
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whole new game for

You’ll like it today — and love it forever

Simplify drop installations today, and stop cable damage forever.
The RB-2E Clip Gun System won’t contribute to signal degradation and
won’t ever cause future trouble calls.

You’ll like it for making the drop installation efficient. And, you’ll

goce love it for the many years of trouble-free drops.
o“g\’ p&\-?' S
PO S on = ls-rast=z Prodiuoic
© h\'\}‘ W icicLiq@iILEl rivuluLL
\‘\5‘ Products creatively designed for the cable industry

800-548-7243
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OPTICAL NETWORKS INTERNATIONAL

The following highlights are from

]
O f’ ca I N e f Wo r k Optical Networks International’s
quarterly newsletter.

Hl New Technology integrates Cable TV and Telephone services
“Cable Loop Carrier,” a new technology that allows both video and telephone services to be transmitted
on a single coaxial cable is currently being developed by ONI. Learn more about Cable Loop Carrier
and follow its progress in future editions of Optical Network News.

Hl Multimedia opportunities

As the computer industry gears up for multimedia. the cable infrastructure has come into the spotlight
as the medium of choice for this highly interactive service. What will be required of cable plant to carry
multimedia services, and where exactly, do the new business opportunities for cable lie? In a series

of interviews with IBM, ONN will explore some of these pressing issues. Look for the first installment
in the Summer issue.

H Optical Tech Tips to ensure accuracy

The most accurate way to determine the true path loss of an optical system is to measure both the input
and output optical power of the fiber path. A simple. cost-effective method using a power meter and

a light source is presented in the Fall issue of the ONN,

Hl Western Communications chooses YAGLink System for rebuild
ONI has reached an agreement with Western Communications to provide Harmonic Lightwaves’
externally modulated YAGLink and SMS 5000 optical monitoring system to Ventura County
Cablevision. The system will be deployed in a 118 mile rebuild in Agoura Hills, Calabasas and
Hidden Hills, California. Watch ONN for details on this unique application.

To receive your free subscription to Optical Network News, please complete and mail this coupon to:
ONI. 8101 East Prentice Avenue. Englewood, CO 80111. or FAX it to ONI at: 303-694-0127.

Name

Title -

Company -

Address S
;3“ City State Zip mo._m”N'
s Phone () . 1¢800°FIBER°ME
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THE BEAST"
STOPS THIEVES.

Stop The Thieves And You'li Stop
Signal Leakage In MDU's.

Theft means signal leaks. It's as sim-
ple as that. And wherever you've got
MDU'’s, you've got a high probability
of theft.

But if you instali The Beast™ high
security apartment box with our
exclusive SuperLock, you turn thieves
and vandals into revenue generating |
subscribers. You aiso cut down on
your CLIcompliance probiems. And
you save on future maintenance and
truck rolis.

No wonder
you'il find The
Beast working
for almost
every major
MSO and in
almost every
major city.

To find out
how to put
The Beast to
work for your
system, call
Cabile Security today. We're the indus-
try’s number one source for high
security installations.

e

Dress up The Beast™
with our new lines
of molding and
accessories

\
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==am .Cable Security
g =\“‘ " 801 Fox Trail
= R X
n“a PO. Box 2796
Opelika, AL 36801
800-288-1506
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EDITOR'S LETTER

A

Happy anniversary — me

n Oct. 2, 1972, TelePrompTer's Bill

Rashka hired me to be camera op-
erator in a north Idaho cable system'’s
local origination studio. Thus began my
career in this crazy industry, but believe
me, it doesn't feel like it's been two
decades. | was later climbing poles in
that same system, and recall vividly the
12-channel single-ended plant serving
the CATV customers in Lewiston, Idaho.
The amps were Vikoa's Futura 12 series
(remember those gold-colored hous-
ings?) and the taps were Craftsman
Model 1900. My service van was called
Unit 6.

A lot has happened in 20 years. A
great family — of course it's sometimes
hard to fathom that my oldest son is 16
and driving; a few more pounds around
the middle; a hairline that's receded
some; more gray hairs among those that
remain; and like many in cable, I've
been married more than once. There's
even a modest “CATV” coffee cup col-
lection in my office. But the best part of
the past 20 years in cable is without
question the friends I've made during
that time.

Some have retired, a few have gone
on to other industries, a couple have

| gone to that great headend in the sky,

and most of the rest are in it for the long
term. All of them have been an influence
in one way or another. There’s no way |
could possibly list everyone here, but let
me say to each of you — and you know
who you are — thanks. As | reflect on
my time in cable, it's easy to really ap-
preciate the fact that our industry is like
a big family. If | had it to do over again, |
would.

There’s no biz like cable biz
There truly is no other business quite
like cable. Those who have made a ca-
reer out of it realize that cable is addic-
tive in its own sort of way. Once that bug
bites, you're in it for good. Think about it:
What other job provides an opportunity
to work with all facets of communica-
tions? We deal extensively with signal
transmission over coaxial cable, fiber
optics, satellites and microwave. To a
lesser degree, some of us work with
twisted pair and over-the-air (MMDS,
etc.). Consider, too, the variety of sig-
nals we deal with. Baseband video and

audio, TV, AM, FM and data. And ours
is not a narrow field limited to one TV
channel or radio frequency. Cable is
truly a broadband communications
medium. Where else can you work with
150 channels simultaneously? When
compression arrives, that figure may be
several hundred or more.

To those of you who have just started
in cable, welcome to an industry that is
full of challenges and changes. You'll
find that the only constant is the con-
stant change we enjoy. If someone had
told me in 1972 that the system of the
'90s would be operating at 1 GHz, |
would have wondered what spaceship
that person just stepped out of. After all,
when | went to work in the Lewiston sys-
tem, it hadn’t been all that long since the
plant had been upgraded from vacuum
tube amplifiers to the solid-state Vikoa
amps then in use. | think change is one
of the great attractions that cable has to
offer.

As | look forward to the next 20
years, it's fun to set some goals. Never
one to be too serious, they include: a
black satin MTV jacket; more coffee
cups for my collection; and maple bars
on donut day. Sorry, no fast sports cars.
That'll have to wait until my kids are fin-
ished with college. (Besides, can you
imagine the insurance with a 16-year-old
son at home?) All kidding aside, though,
perhaps the best goal would be to make
the next 20 as good as the last 20.

Ronald J. Hranac
Senior Technical Editor

COMMUNICATIONS TECHNOLOGY



Save time and money
,\?/ Retro-Fitting—

ot replacing, your
worn out power
supplies.

b
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e You don't pay for a new
cabinet or its installation

e Installation time is reduced

e You use your existing input and out-
put wiring

e Eliminates need for expensive
electricians

e Eliminates expensive inspections
(in most cases)

SDT-1000-0

o

nnn
POWER
GUARD

OUT WITH THE OLD,
IN WITH THE NEW

e Allows for ““grandfather clause”
installations
e Upgrades to state-of-the-art
electronics
e Each kit is fully covered by our
new product warranty
(the strongest in the business)
Power Guard'’s standby and
non-standby kits are now
available to fit most manufacturer’s
models, including Lectro, Data Trans-
mission Devices, RMS, Alpha, Control
Technology, Texcan, Sawyer, and
Power Vision.
For more information on the Retro-fit
model to fill your requirements, call
today, toll-free 1 800 288-1507

506 Walker Street, PO. Box 2796, Opelika, AL 36801, 1 800 288-1507

See us at the Atlantic Cable Show, Booth 701, 703. Reader Service Number 7.
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C ATV Repai r A CT Publications Product

of Headend and Line Equipment L

PFM Electronics, Inc has established a reputation of high-quality repair capabilitics e e )
with an average turn-around time of five to ten working days. Senior Technical Editor, Ronald J. Hranac
East Coast Corresp. L WL
*Sustaining Member of the SCTE*
President/Group Publisher, Paul R. Levine
OLSON Vice President-Sales, Charles M. Castellani
TECHNOLOGY . R . .. . A tE Barh
ncoreorateo  PFM Electronics is a distributor ofOlson Technology Inc. hcadend equipment. Pamé:’lia McCollum
ill Parker
Linda Sommer

Classified Sales Manager, Mike Eimer

Advertising Coordinator, Marla Sullivan
Sales Support Manager, Paula Turner

Art Director, Brad Hamilton
Artist, James Watls
Circulation Manager, Mary Sharkey
Production/Trattic Manager, Mary Felker

Controller, Kenneth W. Edwards Jr.
Asslsmm to Comvollev. Sharon Hamitton
McDonald

Managing Director, Harry C. Gerhart
CT Publications Corp.
A subsidiary of Transmedia Partners-|, L.P.
(11 50 S. Steele St., Suite 500, Denver, Colo. 80209
(303) 355-2101 FAX (303) 355-2144

Integral’s Messenger-on-Duct (MOD ™)
and Drop-on-Duct (DOD ™) . S
accommodates your future fiber Mty
requirements.

Paul Barth, United Artists
Py an—nn-bm Austin Coryell, s .rdcl " T' & C
£/ tcha: vell, Texscan
In the air: Messenger-on-Duct provides a ‘ 7 with preinstalled Lan Ecker, T T:f .c';c".'.', ot
built-in support strand and prelubricated aerial y Q. pull string o, et Luf, Scentiic-Allria
duct for continuous fiber optic cable pulls. Y ¢ O Dan Pike. Prime Cable—
Underground: Drop-on-Duct accommodates ‘ " , ) o e s S Eodreers
today’s drops and provides a prelubricated 2 r'ﬁhg:ln Smith, h;::e!%hia cﬁb“’.
4 WH. nenschein, Consullan
empty duct for future fiber-to-the-curb / - Raleigh B. Stelle Ill, Philips Broadband Networks
requ"-ement& K & DavIDdoL. Vw::i:' C(A:LV" _C:lllsullanl
LA s ug CX ing Inc.
Whether you're in the air, or underground,
Integral has a long-term solution for your fiber ' f
gr(;h!}ecture. Call toll free today for complete | SCTE Board of Directors
it ) i o M-Lﬂvgcg Directors
: | ichard i), T
Marketed exclusively by J Tom Eliot, TClCableLabs

Channell Commercial Corporation ’ [ Wendell Bailey, NCTA
US. Sales: Reglonat Directors

N R Tom Elilott (Region 1), Catel Telecommunications
800/423-1863 . 3 Ron Hransc (Fegin 2, CogZial intemational

q Norrie Bush (Region 3), mbia Cable
International Sales: Bill Amoid (R:gaon 4?’79::: Cable TV Assocition
i - Mark Wilson (Region 5), Multimedia Cablevision

Channell Commercial Canada, Ltd. \ fark Hmmeyg i e Cae

800/387-8332 Q Tery Bush (Region 7).ELr<il:ixcr;ic Inc
) Jack Trower (Region 8), Wi Video Inc.
416/567-6751 y James Farmer (Region 9), Scientific-Atlanta
Michael Smith (Region 10), Adeiphia Cable
Diana Riley (Region 11}, Jerry Conn Associates
Walt Ciciora (Region 12), ATC

®
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Lightning strikes

| need to ask two questions about the
engaging piece by Jack Riehle, on light-
ning in the April 1992 Communications
Technology.

On page 41, it says that “As the thun-
derstorm matures, it reaches potentials
of 108 volts, plus or minus an order of
magnitude.” Obviously something is un-
defined or misprinted. Please clear this
up.

Second, the concept of a multipoint
Dissipation Array. From several thou-
sand feet, the entire array would intu-
itively appear to be a single point. | be-
lieve there are giant VanDeGraph gener-
ators available to judge the comparative
efficiency of a single point dissipater vs.
a multipoint dissipater. | buy everything
in the article up to that relatively simple
proof of performance.

In short, if the multipoint Dissipation
Array does not have a significant advan-
tage in terms of current flow over a sin-
gle point, there is no advantage. The test
is fairly simple, so where is the data?

NN

Frederick M. Baumgariner
Engineering Manager, WTTV & WTTK-TV
Indianapolis, Ind.

Company response: Frederick
Baumgartner has some interesting
comments about the article, “What if you
could prevent lightning damage?”

He mentions that page 41 states, “As
the thunderstorm matures, it reaches
charge potentials approaching 108 volts
.. ” This statement is in error. It should
read, “As the thunderstorm malures, it
reaches charge potentials approaching
108 (100 million) volts ... ” (Editor’s note:
We apologize for this typographical
error.)

Baumgartner then comments that a
multipoint dissipater will produce no
more current flow than a single point.
Our lab simulator (or any other simula-
tor), which produces a 100,000 volt
electric field, shows that this is not cor-
rect. A single point, such as a Franklin
air terminal, quickly goes into saturation

and collects a strike. On the other hand,
an array of points will not go into satu-
ration but will generate an ion current
that prevents strikes. The number of
points and point spacing are two vari-
ables that are related to the amount of
ion current. LEC can provide test data
showing this.

Winn and his colleagues have mea-
sured electric fields from hot air bal-
loons during storms and shown that
they are inversely proportional to ion
charge density. Mathematical models
and the data collected by Winn are in
close agreement. This infers that in-
creasing the ion charge density above a
protected area will decrease the electric
field to such a level as to prevent
strikes to that area. We can furnish
technical papers on this subject to any-
one who requests them.

Ralph L. Auer
Vice President — U.S. Marketing
Lightning Eliminators & Consuiltants Inc.

Together we make

rong connechon

,\;\ \\

We are able to supply you with all types of connectors
and adaptors for Broadband and CATV applications.

You can choose through 2500 varieties, if you don't see it,
we will make it. We pride ourselves in our quick response

and deliverytimes to anywhere inthe world, matched with
first Class quality and competitive prices. Let the merger
of Pyramid/Cabelcon pass these benefits on to you.

Pyramld/CabeIcon C

C on.n e ¢t o

Pyramid Connectarsinc. 5205 South 31st Place.
Phoenix, Arizona 85040. Tel. (602) 269-6431, Fax (602) 272-7372

Cabel-Con A/S. Industriparken 10, DK-4760 Vordingborg
Tel. +45 53 78 55 99. Fax +45 53 78 55 04

Reader Service Number 10
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CATV suppliers report

good year-end results

Both C-COR Electronics and Scien-
tific-Atlanta reported improved financial
results for the fiscal year ended June
26, 1992.

C-COR's revenues were up 59 per-
cent for the year with a net income of
$2.28 miillion on sales of $52.171 mil-
lion. This compares to a net loss of
$3.452 miillion for fiscal '91 on sales of
$32.732 million. Earnings per share for
fiscal '92 were 50¢.

S-A’s sales for the year were
$580.8 million, which is up 18 percent
from the prior year. Net earnings of
$16.3 million (70¢/share) compared to
earnings of $1.1 million (5¢/share) in
1991.

In other economic news, Philips
plans on adding 100 employees to its
existing staff of 500 at the Manlius,
N.Y., facility before year-end. The new
positions in R&D, manufacturing engi-
neering and the factory will accommo-
date production of new products and
development of technology.

Cable feels

hurricane’s wrath

PEMBROKE PINES, Fla. — The dev-
astating winds of Hurricane Andrew
took their toll on the communications
industry in southern Florida, and cable
TV was no exception. Winds of 140
miles per hour ripped antennas and

other electrical equipment from their
foundations, hurling them hundreds of
yards away. TV Ticket Cable of Miami
reported, “Our antenna dishes are
blown apart.” Storer Cable of Miami
said a few of its dishes dropped, but its
tower stayed intact.

To complicate matters, companies
like TV Ticket and Storer Cable could
not mobilize trucks until Florida Power
and Light completed the massive job of
restoring all the downed power lines
and transformers in Dade County.
Florida Power and Light restricted trav-
el because roads were not passable.
Trees and other debris blocked roads,
making it difficult for big trucks to ma-
neuver. — By Kathleen McKendrick

Industry veteran
Arthur Fink dies

Arthur Fink, a cable industry figure
for at least 25 years, died in August.
He was a labor lawyer for many years
before getting involved in the commu-
nications industry. In the early '50s he
was national sales manager for RMS
Electronics. In 1972 he (along with
Don Edelman) formed its CATV divi-
sion. Fink, who was chairman and
CEO, was instrumental in helping RMS
go public on the American Stock Ex-
change. Through his contacts in the
Far East, the firm was able to become
a major supplier of concept compo-
nents and associated hardware for the
CATV industry.

Fink is survived by wife Edna, son
Ken and daughter Barbara as well as
grandchildren and great-grandchildren.

@ Production Products Co. has a new
distribution facility at 673 S. Cooley
Dr., Suite 111, Colton, Calif. 92324.
The telephone number is (714) 420-
0110. In related news, PPC named
Ronald Goodno western regional sales
manager responsible for all sales/dis-
tribution operations for California, Ari-
zona and Hawaii.

< Adelphia Cable in Ocean County,
N.J., launched a relief effort for victims
of Hurricane Andrew in south Florida.
The effort has centered on the collec-
tion of food and clothing utilizing its
three offices and technical service fleet
of nearly 60 vehicles to collect items.
With the cooperation of National Com-
munity Bank in Toms River, N.J., Adel-
phia also established a relief fund for
monetary donations.

< TCl released a full economic report
from economist Carl Ellis Hunt that
confirms cable legislation now pending
before Congress will raise cable rates,
not lower them. Hunt estimates the
bills could increase rates several dol-
lars a month.

= BT&D Technologies is relocating its
sales/marketing headquarters to 500
N. Walnut Road, Kennett Square, Pa.
19348, effective Sept. 21. The tele-
phone is (215) 444-6888 and the fax is
(215) 444-6868.

Dear Hands-on Decision Makers:

Quite simply, our screws go where others fear to thread.
Like high density and hard aggregate concrete, for which
masonry anchors were previously unsuitable.

That's because SAN-TAP screws have a case-hardened
case design that cuts into all types of masonry. More
threads per inch creates exceptional pull-out values with
less embedment. Serration under the heads provides
enhanced vibration resistance, while a springy core keeps
them from snapping during installation.

Try SAN-TAP #8 Concrete Screws. Very ideal for SDU's,

clips and many other installations.

Call TOLL-FREE for information on our quakty products

1-800-44-SANKO.. ... 1-800-772-FAXX

©SANKO FASTEM USA, INC.

National Headquarters: 8230 Industry Ave. ® Pico Rivera ® CA 90660

The Sharpest

Just Got Sharper,

10 OCTOBER 19892
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Light up your fiber with the hest
broadcast quality video possible.

W/th more broadcasters and CATV operators realizing the
benefits and switching to fiber optic networks, the demand for
“signal purity"and higher signal quality transmission has increased.

DX sheds a new light on high performance for today’s cable
operators with the new DIR-657 integrated receiver/ descambler.
With a long list of features. including RS-2508 broadcast quality
performance and optional RS-232C interface for remote operation,
the new DIR-657 outshines all other satellite receivers in delivering
the sharpest video and soundest audio signals possible.

For more information write to DX Communications Inc., 10 Skyline
Drive, Hawthorne, NY, 10532 or call (914) 347-4040.

DX

ANTENNA

See us at the Atlantic Cable Show, Booth 241. Reader Service Number 12.
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Incentives awarded
for SCTE certification

Three companies have been
added to the list of the numerous
firms in the cable TV industry that
offer incentives for their employees
who become certified in the Society
of Cable Television Engineers’
Broadband Communications Techni-
cian/Engineer (BCT/E) and/or In-
staller Certification Programs, which
recognize the employees’ demonstra-
tion of technical knowledge.

Cardinal Communications, an
MSO based in Columbus, Ind., that
serves over 80,000 customers
through systems in Indiana and Ken-
tucky, presents each of its employees
who are certified in the BCT/E Pro-
gram with a personalized SCTE jack-
et emblazoned with a set of BCT/E
patches.

“Once one of our employees com-
pletes certification,” says Al Orpurt, a
regional technician with Cardinal’s
corporate engineering department

and coordinator of this award pro-
gram, “the chief technician of the sys-
tem makes me aware and sends the
certificate and ribbons. | order the
jacket and patches from SCTE na-
tional headquarters, have the patch-
es put on the jacket and give it to the
general manager, who presents it to
the employee.”

These presentations are video-
taped and incorporated into a video
‘magazine” that is sent to each of
Cardinal's systems every month, ac-
cording to Orpurt, who comments
“It's our way of congratulating them
on a corporate and regional level.
BCT/E certification is part of the edu-
cation requirement for certain levels
of technical placement in many of our
systems. They must become certified
within three years of their employ-
ment and maintain that certification.

“Our guys take a lot of pride in
being in SCTE and we use it as an
educational tool too,” Orpurt states.
“We were looking for an affordable
award, and the jackets are very af-

Cochran Communications’ Brad
Egelhoff and Dale Paulus proudly
wear the jackets they received in
recognition of their certification in
the SCTE’s Installer Program.

fordable to us, so we put a lot of
value in this program. Our personnel
appreciate the opportunity, and it's
been a good way for us to give them
an extra pat on the back.”

Cochran Communications, a
Cathedral City, Calif.-based firm spe-
cializing in construction, activation
and installation for California and Ari-
zona systems, also provides a per-
sonalized SCTE jacket to each em-
ployee who becomes certified at the

F.C.C. COMPLIANCE

ZA ZAN,,

CABLE AND LOCAL AREA NETWORKS

CALAN eases the task of complying
with F.C.C. regulations with the
complete set of system solutions.

1776
SWEEP & SPECTRUM ANALYSIS
The Rugged,

Time-Proven System.
Fast, Easy, Accurate.

- f
THE CALAN FAMILY OF

COMET

REMOTE LINE MONITORING
Non-Stop Monitoring.
Full Range of Automatic
Measurements; Self-
reporting System.

“The CALAN family of test, measurement and
monitoring system solutions are designed to support your
most important goal: Maximum Subscriber Satisfaction.
CALAN is known for customer service and support, and

our Evergreen Policy ensures that your investment is
protected. CALAN's products are your partners in
productivity for the *90s. You have my word on it.”

Syd Fluck, President

—
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Engineer, Technician or Installer
level. To date, it has awarded jackets
to four of its employees.

“It helps keep the incentive going,”
says the company’s office manager,
Vicki Cochran, “and as long as
they're learning, I'm comfortable with
what they're doing to meet our cus-
tomers’ needs. They are putting in
their own time, and they do it to im-
prove themselves. We have a good
bunch of guys. They're very devot-
ed.”

Of the company’s 22 employees,
four have been certified at the In-
staller level and four more are cur-
rently pursuing certification, three in
the Installer Certification Program
and one at the BCT/E Program’s
Technician level.

Gary Atwood, state engineer for
TCIl in Washington and an officer with
the Society’'s Mount Rainier Chapter,
announced he is offering a $100-per-
category bonus to TCI employees in
the state of Washington who pass
BCT/E exams.

In further certification news, the
Society is planning to produce a
brochure about its BCT/E and In-
staller Certification Programs that
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would be aimed at managers. One
area we would like to promote is how
various systems and companies are
utilizing incentives with these pro-
grams to encourage participation
and successful completion of individ-
val categories and/or the entire pro-
gram.

If your system or company has
any methods of job promotion, in-
creased pay rates, achievement
bonuses, rewards or other types of
recognition it uses in conjunction with
the BCT/E or Installer Certification
Programs, please inform SCTE by
contacting Director of Training Ralph
Haimowitz. Call (704) 297-5423 or
send him information at: Route 1,
Box 290-D, Vilas, N.C. 28692.

Your information may help other
SCTE members to obtain company
incentives for their participation in
these programs.

Update:

Installer program
Between Jan. 1 and June 30 of this

year, 293 Installer members have

been certified in SCTE's Installer Cer-

tification Program through the Soci-
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ety’s 73 chapters and meeting groups.

Since the certification program’s
introduction in 1989, the Society has
offered a $5 rebate to chapters and
meeting groups for each installer
member who becomes trained and
fully certified in the program through
their group. This rebate was offered
as a means of reimbursing the
groups for their training and testing
efforts.

In further Installer Program news,
the Society announced that Active
members can now take the pro-
gram’s written examination without
having to join as Installer members.
Bypassing the $25 program registra-
tion, which also serves as the fee for
Installer membership, Active mem-
bers need only pay $10 to take the
written exam if they so desire.
(Retests also are $10.) Active mem-
bers can become certified in the pro-
gram upon the successful completion
of the written and practical exams.

In addition, the Society currently
is developing a policy for recertifica-
tion in the Installer Certification Pro-
gram. Watch future issues of the So-
ciety’'s monthly newsletter, Interval,
for further announcements.

System. Integrates the
CALAN Family of
Products.

©Copyright CALAN 1992



Figure 1: Fiber attenuation and dispersion
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Dispersion-shifted fiber
improves 1,550 nm systems
economy, performance

By Douglas E. Wolfe
Senior Applications Engineer
Corning Inc.

window gains momentum as a complement to 1,310

nm operation, fiber optimized for the longer wave-
length region is proving to be the ideal medium for high data
rate transmission over long distances.

So, it is logical that dispersion-shifted fiber (which offers
designers new opportunities for improvements in system
economy, performance and upgrade ability) has gained inter-
est in the cable TV industry, especially for amplitude modula-
tion (AM) video applications. This fiber type fully capitalizes
on the potential link length improvements possible at 1,550
nm, eliminating the need for distortion compensation.

As optical transmission in the 1,550 nm wavelength

Backdrop

Transmission in the 1,550 nm wavelength operating region
of fiber is attractive in that it offers the possibility of longer dis-
tances between the headend and nodes. Attenuation (the re-
duction in optical signal strength as a function of length) is at
its lowest in this region of silica fiber. It is about 50 percent
lower here than in the 1,310 nm window of single-mode fiber

14 OCTOBER 189892

optimized at 1,310 nm. (See Figure 1.) So, by virtue of trans-
mitting in the 1,550 nm region, the distance between ampli-
fiers can be virtually doubled.

Several additional technological developments are boost-
ing the appeal of fiber systems optimized at 1,550 nm. Dis-
tributed feedback (DFB) lasers now display operating charac-
teristics comparable to those of 1,310 nm units. Optical am-
plifiers now are commercially available that could nearly elim-
inate concerns about attenuation and the system optical bud-
get. They allow more receivers to be served by each laser
and further increase link lengths, promising substantially
lower cost per optical link. This technology boosts the power
of the incoming 1,550 nm optical signal by as much as 13-15
dBm. (See Figure 2 on page 38.)

Dispersion impact on system performance
Precisely how far link lengths on standard fiber might be
increased, however, depends on the application's sensitivity
to another impediment to optical transmission: dispersion.
While the bandwidth of optical fiber for all practical purpos-
es is restricted only by the lasers and receivers, transmission
of an optical signal is distance-limited. Signal attenuation and

(Continued on page 38)
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Techniques for network
compatible architectures

This article, which looks at some of the
techniques we can use today to make
use of network compatible architec-
tures, is reprinted with permission from
the “1992 NCTA Technical Papers.”

By John Caezza
Products Specialist
Philips Broadband Networks, Inc.

he future for communication net-
I works is bright. The emergence
of fiber optics and the inevitability
of HDTV, digital compression, personal
communication networks (PCNs), near-
video-on-demand (NVOD) and more
will help ensure that bright future. As
we look at our systems today, we have
begun to ask ourselves if we are pre-
pared for that future. Do we have a
plan?

Where are we today?

As we begin to formulate our plan for
the future, it's always a good idea to
know where we are today. What are the
system demographics? Total homes
and homes per mile: Architec-tures will
vary significantly depending on whether
you have 40 homes per mile or 240
homes per mile. Ethnic diversity: If your
market is segmented in such a manner
that the primary language or language
of preference is not English, then spe-
cial segmented delivery may be of spe-
cial concern. Occupational diversity:
Not so much whether or not you are
providing service to blue or white collar
workers, but whether you service single
family dwellings, private campuses (ed-
ucational and industrial) or local institu-
tions (business and governmental).
Viewing diversity: the types of programs
and the number of channels necessary
to carry them.

Next, an inventory should be com-
piled on the equipment that is currently
in the system and how it is configured.
Most systems will consist of a variety of
operational bandwidths and amplifier
technologies. Understanding what is
reusable in the upgrade and what com-
ponents can be brokered is important
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Figure 1: 550 MHz CAN

Future 750
node

Figure 2

Optical trunk station
B> AGC trunk station
B> Global network amplifier
B> Trunk network amplifier
P Line extenders
® RF splitter

because these can represent up to 10
percent of the rebuild costs. The exist-
ing architecture also should be re-
viewed (in most cases today it will be a

tree-and-branch one) and as-built
maps should be verified.

(Continued on page 42)
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New cable system designs:
Non-entertainment services

By John Holobinko
Vice President of Marketing and Strategic Planning
American Lightwave Systems

he goal of the CATV operator is
continued revenue growth and

profitability. The rate of growth in
the number of premium entertainment
video services per subscriber has cur-
rently subsided. At the same time, pay-
per-view has had significant disappoint-
ments (e.g., the Olympics TripleCast)
as well as successes. Re-regulation of
the CATV industry appears highly prob-
able, which bodes poorly for increasing
monthly rates for traditional CATV
video service. These are among the
reasons that operators will be seeking
alternative means of increasing rev-
enues and decreasing operating costs
in order to improve profitability.

Cable companies have always been
highly leveraged compared to other
communications service providers, and
remain so today even after the sweep-
ing financial changes of the last four
years. The CATV new-build required
hefty capital investment in plant and
electronics before the first customer
could be hooked up and income from
subscribers flowed in. This means that
any investment in plant or equipment
has always required a high return on in-
vestment in order to be cost-justified.

What re-reg will do

Re-regulation of the industry may
paradoxically accelerate the evolution
of the CATV system. In order to bolster
revenues, increasing system basic
penetration will represent an attractive
opportunity without a high capital out-
lay.

However, this requires improving
customer satisfaction and for this a
more efficient cable system is neces-
sary. Reducing service costs will im-
prove cable system profitability and this
also requires a highly reliable system.
Lastly, re-regulation will force cable op-
erators to seek non-entertainment busi-
ness (such as data and voice bypass
opportunities) much more aggressively.
Current system topologies do not sup-
port many bypass applications easily.
What is needed are CATV system de-
signs that are cost-effective to imple-
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ment today, yet provide a migration
path to support the non-entertainment
video, voice and data services of the
future.

Revenue boosters

As an example, consider the follow-
ing potential revenue opportunities:

® Non-entertainment video: local
broadcast-quality video feeds to access
carrier points of presence (POPS); two-
way fully interactive regional distance
learning systems; metropolitan area
video conference systems; and local
and regional government video ser-
vices including judicial arraignment.

® Data/voice: T1 access/bypass
links; Ethernet, WAN and FDDI sys-
tems; metropolitan area systems;
image processing and library services;
personal communication network
(PCN) and microcell transport; basic
telephony bypass; and future asyn-
chronous transfer mode (ATM) sys-
tems.

Importantly, according to a number
of research studies on the telephony
system, the public network will carry as
much data traffic as voice traffic by
1997. Clearly, data- and voice-related
services will provide a major opportuni-

Figure 1: Where is the market heading?
Bypass companies

ty for incremental business to the
CATV operator in the next five years.

In addition to the non-entertainment
video and data/voice service potentials,
consider the possibilities of video-on-
demand services for movies, etc.,
which may be carried as highly com-
pressed digital signals. The conclusion
is that CATV providers are evolving into
information service providers that will
be competing with a wide variety of
other information service providers as
Figure 1 depicts.

The industry’s direction

The challenge for the industry is to
define system architectures that allow
the addition of future services while at
the same time providing improved pic-
ture quality and customer service at a
no greater cost than rebuilding a tradi-
tional CATV system. The system of the
future must be able to support the fol-
lowing:

1) A bidirectional communications
medium that is highly reliable.

2) Multiple information types, for-
mats and information transmission
rates simultaneously on the same path.

3) Gateways to public networks and
channel formatting necessary to meet

COMMUNICATIONS TECHNOLOGY



Figure 2: CATV's integrated system of the future

system compatibility standards such as
SONET and ATM.

The new CATV system

Figure 2 depicts what such a system
may look like. A backbone that inter-
connects multiple headends may con-
sist of a number of high-speed digital
fiber rings. Some of these fibers will
carry uncompressed video channels
that may be off-satellite, commercial in-
sertion, local origination programming
(such as a cable news channel), etc.

Other fibers will carry hundreds of
compressed video channels that are for
video-on-demand and other video-
based services from central reposito-
ries conceivably located halfway across
the United States. On these same
fibers may be data and voice bypass
channels that travel to and from cus-
tomer sites and are linked to telephone
operating company and alternate ac-
cess carrier POPS. The need will exist
for many of these channels to be com-
patible with public network standards
such as SONET and transportation ac-
cess methods such as ATM.

However, the cost and overhead of
system compatibility must not be ap-
plied to channels that do not go outside
the CATV regional system. Then the

COMMUNICATIONS TECHNOLOGY

economic burden will preclude eco-
nomic justification of such a system.

The CATV headend as we know it
will change dramatically. In many cases
it will no longer be necessary to vesti-
gial sideband amplitude modulate
(VSB/AM) baseband video and audio
channels in the traditional sense, but
rather translate the digital signal to a
carrier in the high band of the system
frequency spectrum. Simplification and
automation of headends will improve
system efficiency.

The use of VSB/AM fiber rings for
downstream information from the head-
end will greatly improve system reliabil-
ity. It will become economically possi-
ble sometime in the future to transmit
signals over coaxial cable directly from
fiber nodes to the subscriber with no
other intermediate electronics.

At that time, the traditional CATV re-
turn path as we know it may disappear.
Consider the current and future needs
for the return path. Outside of a few in-
stitutional video channel applications,
virtually all return path applications
today are related to data-, telemetry-
and voice-based services. The cost of
format conversion to an analog carrier
introduces an economic disadvantage
on these channels. There may one day

be only a digital return path from the
customer and the fiber nodes to the
headend.

What can we say with certainty
about the CATV system of the future?
It will be more efficient than today’s
systems based on the driving economic
and capital requirements of the market.
It will be flexible, so that it does not re-
quire a significant up-front economic
burden in order to support future voice
and data services. Lastly, it will provide
compatibility to public networks in order
to provide customer services that ex-
tend beyond the boundaries of the
cable TV system.

In this future environment, traditional
CATV equipment suppliers will proba-
bly focus themselves on compressed
video and the signal processing of
video-based services from the source
to the subscriber. The need will exist
for vendors that can provide complete
application solutions to the video, voice
and data transport requirements of
CATV companies, both within the
CATV system and public network.

Perhaps in the final analysis, the
only certainty is that CATV systems of
the future are unlikely to look the same
as the traditional systems of just one or
two years ago. CT
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Asynchronous transfer
mode: Unifying
video, voice and data

By George Lawton

n emerging new standard promis-
es to unify video, voice and data
communications at every scale

from local to wide area networks — and
eventually, international links. At every

Figure 1: Point-to-point
B

level of industry, from equipment vendors
to the regional Bell operating companies
(RBOCs), the push is on to make asyn-
chronous transfer mode (ATM) the back-
bone of our future communications net-
work. The attraction of ATM is that it will
usher in a new age of interoperability be-
tween computers, communications and
even consumer electronics.

The benefits of ATM

ATM's two strengths are its ability to
efficiently support the transport of diverse
data types and its scalability. It can sup-
port different types of data, such as
video, voice, images and computer files,
because of its connection orientation and
the way it breaks data into fixed-length
53 byte cells. Other multiplexing tech-
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Figure 2: cell relay vs. packet switching and TDM
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niques are either not as bandwidth-effi-
cient or cannot support real-time data,
such as video.

ATM is connection-oriented (Figure 1)
in that all cells travel the same route from
one point to another during each commu-
nication. In a connectionless protocol,
such as switched multimegabit data ser-
vice (SMDS), cells are routed down any
available path to their destination and do
not necessarily follow the same route. At
their destination, cells are reassembled in
the same order in which they were sent.
The variability in transmission rates
sometimes causes distortion in real-time
traffic.

Each ATM cell contains a 48 byte
data payload and a 5 byte header that
describes the cell and contains address-
ing information.

ATM's fixed length simplifies switching
operations. Only the 5 byte header needs
be stripped off and read for guiding the
cells. This enables the switching mecha-
nism to be moved completely into hard-
ware. At each switching point, the cell is
directed down one of two alternatives,
much like a railroad car is directed down
a track.

Although time division multiplexing
(TDM) can support real-time data, it is
not as efficient because it transmits
space even when no data is being sent
(such as a pause in a telephone conver-
sation). Furthermore, it is not well-suited
for variable-rate data transfers.

Packet switching techniques cannot
multiplex isochronous data effectively be-
cause the variable-length nature of each
packet makes it difficult to restore the
original transmission in real time. Figure
2 shows cell relay vs. packet switching
and TDM.

ATM'’s switching arrangement makes
it optimal for both large and small net-
works, and at all speeds permitting scala-
bility. It is scalable in that it can support
communications at different speeds over
the same network. For example, in a
cable TV network, a single high-speed
link carrying several “virtual channels”

(Continued on page 50)
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When you're lost,
not even this will get you
where you want to go.

The fact is, you need a map. Without one,
you'll just be going in circles. At Jerrold, we
know that even the most exciting technology isn't
worth much if it leaves you feeling a little lost.
That’s why we created Starburst.

Starburst is cable TV architecture specifically
designed to meet the changing needs of our
industry. This flexible, fiber-coax hybrid system
looks like a star architecture, but has none of the
cost burdens. And offers construction economies
without the growth barriers. Starburst won't
become obsolete because expansion to DigiCable®
CABLE PHONE'} and expanded bandwidth
services are inherent in the system’ design.

Making Starburst truly spectacular are its
supporting products—STARLINE® MINI-
BRIDGER™ STARPOWER™ Optical Amplifier,
and Cableoptics® AM Transmitter with the
STARFIRE™ Laser.

1f you're looking for a road map to the future,
call Jerrold today. We'll not only point you in
the right direction, we’ll join you on the
path to tomorrow.
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Figure 1: PCN service
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Personal communications

services — A service
in search of a market

By Andres Llana Jr.

Consultant, Vermont Studies Group Inc.

ersonal communications net-
P works (PCNs) and personal com-

munications services (PCSs)
mean different things to different peo-
ple. It is not a single service, but a se-
ries of services that can complement
each other. Generically, PCNs imply a
network that is used to support person-
al communications services via the ap-
plication of wireless technology. CT-2
mobile handsets and the European
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Telepoint service have long implied
PCN/PCS. Other PCSs include en-
hanced paging services, mobile order
entry, enhanced Telepoint with two-
way calling, wireless PBXs, as well as
an array of in-the-home services deliv-
ered via a wireless communications
link.

It’s all in the
eyes of the beholder

Old line PBX manufacturers view
PCN/PCS as a generic form of wire-
less communications in the broadest

sense. These include the larger PBX
switch manufacturers such as AT&T,
Ericson, Northern, NEC, Executone, as
well as specialized telecommunica-
tions manufactures such as Motorola,
Omnidata, Spectralink, Summa Four
Inc., etc. All of these companies have
or plan products to support some form
of enhanced CT-2 mobile handset
technology, wireless PBXs, wireless
LANs or similar PCS technology. Pre-
sent forms of wireless PBX technology
are based upon Federal Communica-
tions Commission Part 15, which in ef-

COMMUNICATIONS TECHNOLOGY



Figure 2: cable TV headend network integration center
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fect allows installation of unlicensed
private PCN arrangements.

In last December’'s FCC en banc
hearing, one could not help but draw
the conclusion that the commission en-
visions the operating companies
emerging as the big players in the
PCN/PCS market. This conclusion is
perhaps conditioned by the extent of
the infrastructure already held by the
operating companies that could serve
to support an emerging PCN market.
In fact, many telcos licensed by the
FCC to experiment with PCN/PCS
have implemented experiments in the
application of CT-2 cordless or wire-
less local loop technology.

In another camp of believers, the
cellular providers are seen as having a
lock on the PCS market because
PCN/PCS is viewed as a sort of scaled
down mobile service. In fact, some ob-
servers are of the opinion that the FCC
commissioners may even view PCS as
primarily a cellular franchise if PCS
where to emerge as a CT-2 type mo-
bile service. Like the telcos, some cel-

COMMUNICATIONS TECHNOLOGY

lular companies have applied and
been granted experimental PCN li-
censes. Both groups are now experi-
menting with outdated CT-2 technolo-
ay!
All other considerations aside, as an
industry, cable TV companies probably
represent the most viable vehicle upon
which to implement a cost-effective
PCN/PCS product. With a domestic
market penetration of close to 90 per-
cent, it is obvious that the cable indus-
try provides the ideal infrastructure for
a mass market PCN service, a neces-
sary ingredient for a viable PCS/PCN
market.

How big is this market?

Arthur D. Little Co. invested a con-
siderable amount of resources starting
in the spring of 1991 working with 30
focus groups in a variety of markets
throughout the United States. The find-
ings indicate a market with a revenue
stream potential of between $30 billion
to $40 billion. Further, estimates indi-
cate that once implemented, PCN/PCS

providers could count on upwards of
from 14 million subscribers growing to
over 60 million after 10 years. Obvi-
ously the PCN/PCS market is on the
minds of all of the players in the
telecommunications industry. This in-
cludes both manufacturers and service
providers (carriers). However, all that
glitters is not gold. Many are the road
blocks that stand in the way.

FCC delaying actions

A natural delay is presented in the
form of standards that the FCC has
made an issue. Standards are usually
resolved through common agreement
or a de facto process within industry
and not the federal government. As for
the issue of CT-2 handset standards,
the United States may yet reap the
benefit of a de facto standard that is al-
ready taking place in Europe. While
some observers point to a time when
we may be borne with a lifetime per-
sonal telephone number, industry will

(Continued on page 54)
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Transmission of
digital HDTV — Part 1

The following is copyright 1992 by CableLabs Inc. This install-
ment of the article will cover fundamentals of digital communi-
cations systems.

By Majid Chelehmal, Ph.D.
Digital Systems Engineer
Cable Television Laboratories inc.

igital high definition TV (HDTV) has gained a consid-
D erable amount of attention in recent years because
of its increased resolution, excellent picture and
audio qualities, use of digital signal processing, low trans-
mitter power and spectral efficiency. In addition, advances
in VLSI technologies with increased processing speed and
capabilities perform many diverse functions of a digital
HDTV system.
A digital communications system conveys information in
a digital format using signal processing, digital filtering,
bandwidth compression, signaling, encryption and digital
storage and/or transmission. Figure 1 shows a block dia-
gram of a general digital communications system. A discus-
sion of basic elements of a general digital communications
system used for the transmission of digital HDTV follows.

Discrete source

The discrete source contains information samples in-
cluding video, audio, text and graphics in a raw format,
which must be processed by the source encoder to remove
redundancy. The source information rate Rq is defined as
the average number of bits/second produced by the dis-
crete source, which is the minimum attainable rate below
which source distortion would result. Therefore, a source
encoder must provide at least Rg bits/second to faithfully
represent the discrete source. However, source encoders
employing lossy compression techniques achieve a much
lower rate than Rg with minimum perceptible distortions.

Source encoder/decoder

The source encoder performs functions necessary to
minimize the discrete source rate for efficient storage or
transmission over the channel by removing any redundan-
cy that may exist in the source data. The technique applied
by the source encoder to reduce redundancy is known as
lossy data compression. The basic philosophy behind lossy
data compression is to discard irrelevant information not
noticeable to human observers. For example, the human
eye is more sensitive to some spatial frequencies and less

Figure 1: Block diagram for a digital communications system
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sensitive to others. Horizontal and verti-
cal edges of an object are more notice-
able than the diagonal edges. Moving
details are less discernible than station-
ary details. The presence of certain fre-
quencies in sounds obscures the per-
ception of certain other frequencies.
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simplified by dividing a picture into
square blocks and applying data com-
pression to each block. Discrete cosine
transform (DCT) is one of the most
widely used data compression tech-

channel

niques. An important property of DCT is
that most of the energy in a block is
stored in a small number of low fre-
quency coefficients. Thus, instead of
storing an entire block, only a subset of
the DCT coefficients are stored in a pro-
cess called quantization.
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- | motion compensation and predictive
coding. Besides having spatial redun-
dancies that can be removed by DCT,
~ | moving images also contain a consider-

4 able amount of temporal redundancy
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Figure 2: Linear block coding
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that can be exploited. This is accomplished with motion-
compensated frame prediction using differential pulse code
modulation (DPCM) on spatially correlated DCT blocks be-
tween adjacent frames.

The source decoder's role is to convert the compressed
digital data into discrete data representing the reconstruct-
ed discrete source. In addition, the source decoder pro-
vides mechanisms for error concealment in case a trans-
mission error has occurred.

Channel encoder/decoder

The channel encoder provides a mechanism for protect-
ing data against transmission errors by appending error de-
tecting and correcting information to the source informa-
tion, thereby adding back some redundancy. Two of the
most commonly used channel encoding techniques are lin-
ear block coding and linear convolutional coding.

In linear block coding (Figure 2), a parity generation ma-
trix (PGM) is used to operate on k-bit input data blocks.
The parity bits are calculated such that if errors occur in the

~ Figure 3: Linear convolutional coding

d

k-bit blocks they can be easily detected and some of these
errors also can be corrected. The code rate, defined as the
ratio k/n, is a measure of the amount of redundancy intro-
duced by the encoder.

In linear convolutional coding (Figure 3), a k-bit input
block of data generates an n-bit block (n>k) output using
an Lk-bit shift register memory. Information data are shifted
into and along the shift register k-bits at a time. Each of the
n output bits are computed from a scalar product of an
input shift register with a parity generation vector (PGV) of
length Lk. Note that both present and previous k-bit infor-
mation blocks are used in the parity check computation for
a convolutional code, whereas block coding is "memory-
less.”

A non-binary block code consists of a set of fixed-length
code words in which the elements of the code words are
represented by symbols (a group of bits). Among the vari-
ous types of non-binary block codes, the Reed-Solomon
codes are some of the most important for practical applica-
tions. One reason for the importance of these particular
codes is their good minimum distance properties. A second
reason for their importance is the existence of efficient
hard-decision decoding algorithms, which make it possible
to implement relatively long codes with more error correc-
tion capability for a given code rate, thus providing maxi-
mum error correction for minimum overhead.

Error detection and error correction codes can correct
isolated or small bursts of errors. An effective method for
dealing with burst error channels is to interleave the coded
data in such a way that the bursty channel is transformed
into a channel having independent errors. A block diagram
of a system that employs interleaving is shown in Figure 4
(page 56). The encoded data are reordered by the inter-
leaver and transmitted over the channel. At the receiver,
the deinterleaver puts the data in proper sequence and
passes it to the decoder. As a result of the
interleaving/deinterleaving, error bursts are spread out in

(Continued on page 56)
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FCC measurements:
Visual and aural carrier
frequencies/levels/stability

The following is the first in a four-part series of articles on Fead-
eral Communications Commission required measurements for
cable TV. This first article discusses the requirements for re-
ceivability, aural carrier center frequency and level, and video
carrier level and level stability.

By Rick Jaworski
Product Marketing Manager, Cable and RF Products
Tektronix Inc.

new era in cable TV systems testing is about to begin.

The recently passed FCC regulations call for increased

levels of system performance that will certainly impact
the way cable operators perform system maintenance and
testing. The measurements themselves are not new to the in-
dustry. What is new are the higher levels of performance re-
quired, the frequency with which the measurements must be
made, and the amount of documentation needed to satisfy the
new regulations.

This article, and the ones that will follow in future issues,
will help you better understand the new regulations. You'll dis-
cover not only what the numbers mean, but also how errors in
the various parameters called out can affect picture quality,
what might cause the errors, how to make the measurements,
and what equipment is needed.

Receivability

Part (a) (1) of Section 76.605 of the Code of Federal Regu-
lations simply states that subscribers’ TV sets must be able to
use the signal you supply. This is a “catch-all” requirement
that replaces the rules specifying channel boundaries and set-
top converter stability. If any channel you supply does not
meet this requirement, chances are pretty good that some
system component has failed catastrophically. Combining
standard troubleshooting practices with a cable sweeper,
spectrum analyzer or other video test equipment would be in
order.

Visual and aural carrier levels and frequencies

Low video carrier level is probably the single largest source
of subscriber complaints. A low signal is a noisy signal. On the
other hand, too high a video carrier can overload a receiver,
whether it is a set-top converter or a cable-compatible TV set,
and cause other picture distortions.

Measuring visual carrier levels can be done in a couple of
ways. The National Cable Television Association recom-
mends using a precision step attenuator and freshly calibrated
signal level meter (SLM). Alternately, a spectrum analyzer can
be used. Since a copy of the NCTA’s recommended practices
sits on a bookshelf at nearly every headend, we'll cover how
to use a cable TV spectrum analyzer, the Tektronix 2714
CATV Spectrum Analyzer in particular, to make these mea-
surements.

As with the SLM method of carrier measurements, the
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spectrum analyzer should be run through its internal calibra-
tion procedure to ensure the accuracy of any measurements.

Measurement setup using the previously mentioned spec-
trum analyzer is simple. There are only two things to keep in
mind: matching the impedance of your system to the spectrum
analyzer's input and ensuring you don’t overdrive its front end.
The combined energy of all the channels in a cable system
typically won’t overdrive the spectrum analyzer with its preamp
turned off, but the potential for expensive damage does exist.
Always make sure the power level of your RF signal is within
the input range of the spectrum analyzer.

Since the unit has a 75 Q input impedance, and the over-
whelming majority of systems are 75 Q, a direct connection
between the system and analyzer is possible in almost all
cases. This eliminates the need for an impedance-matching
pad and the signal level conversions required because of the
pad.

The new FCC regulations specify that visual carrier levels
must be no less than 0 dBmV at the subscriber terminal (TV
set, VCR, etc.), but not so large as to overdrive receiving
equipment. After adding 100 feet of coax to the tap to simulate
an average drop, the signal level must be no less than 3
dBmV.

Visual carrier frequency is not one of the new measure-
ments. In fact, it's one of the old measurements done away
with in the new regulations. But it has to be measured anyway
because you need it to calculate the aural carrier's frequency
oftset. (Editor's note: Aeronautical frequency offsets are a sep-
arate technical requirement with which you still need to com-
ply.)

To measure the visual carrier level and frequency, center
the visual carrier of the desired channel on the display. Initial-
ly, the spectrum analyzer's reference level should be set to
around 10 dBmV and span/division to 200 kHz/division. The
resolution bandwidth filter should be set to 100 kHz, and the
sweep speed must be slow enough for the filters selected
(about 200 ms/division).

Set the reference level so the top of the visual carrier falls
within the top division of the display, and then switch to 1
dB/division for better level resolution. Once you have the visu-
al carrier positioned for measurement, use the “max hold”
function to make sure you capture the maximum amplitude of
the carrier. Set the measurement cursor to the peak of the car-
rier and record the level and frequency.

Note that most older spectrum analyzers cannot measure
frequency with the accuracy needed to satisfy the new regula-
tions. Newer analyzers that feature built-in counters provide
the frequency measurement accuracy you'll need.

While the measurement process just described is fairly
straightforward, the 2714 reduces these steps to just a few
keystrokes. You can press two or three front panel keys to
center any channel on the display with the appropriate refer-

(Continued on page 60)
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NCTA Engineering
Committee meeting report

By Roger Pience
Director of Engineering, Science and Technology
National Cable Television Association

meeting of the National Cable
A Television Association Engi-

neering Committee was held
Aug. 12-13, 1992, at the Westin
Bayshore Hotel in Vancouver, British
Columbia, Canada, with 57 engineers
in attendance. Chairman Tom Jokerst
kicked off the meeting by thanking gra-
cious Canadian hosts, Alpha Tech-
nologies and Nexus.

Washington update

Following the formal start of the
meeting, Wendell Bailey, vice presi-
dent of science and technology,
NCTA, gave his Washington update
report: “The House version of a cable
regulatory billed was passed by an
overwhelming majority. This bill, HR-
4850, is a companion bill to the Sen-
ate’s S-12 with a variety of provisions
that mirror S-12. However, several
items were significantly different re-
quiring a conference committee com-
promise before the combined bill can
be sent to the president.

“Consumer device compatibility is
one of those items where the bills dif-
fered, with the House bill being more
cable industry-friendly. The House ver-
sion did not have the scrambling prohi-
bition issues as did the Senate ver-
sion. Also, the House version had pro-
hibitions against cable’'s disabling the
remote control window feature of the
set-top box, which disables a cus-
tomer-owned ‘universal remote’ de-
vice.

“More importantly, the House ver-
sion of the bill has said that the Feder-
al Communications Commission shall
promulgate rules that define cable
compatibility and won’t allow con-
sumer electronic devices to be called
cable-ready or cable-compatible un-
less the device meets certain minimum
criteria. If the bill passes, it will be our
job to help the FCC define cable-
ready. The Electronic Industries Asso-
ciation is upset by this provision and
has taken upon itself to be the FCC's
advisor to what is cable-compatible.
ElA’s tactics so far have been to ram-
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rod past the joint NCTA/EIA committee
and push its agenda forward.

“One other provision of the bill that
may cause a certain amount of heart-
burn to some of the cable program-
mers is the equal program access pro-
vision,” Bailey continued. “This particu-
lar item requires all cable programmers
to sell their programming equally to all
operators whether they are cable,
MMDS, home satellite program pack-
agers or DBS programmers. HR-4850
did not contain any retransmission con-
sent language. The proposed retrans-
mission consent provision mandated
that cable operators seek and receive
consent of a broadcaster before the
broadcast channel could be carried on
a cable system. This provision may
have allowed the broadcasters to
charge for the privilege of carrying their
programming. The item was removed
after much floor debate because the
broadcaster may not always have the
legal right to grant permission of re-
transmission consent.

“Now that the bills will be sent to
conference committee (because of the
dissimilarities between the Senate and
House versions) there will be much
back room horse trading by staffers be-
fore the actual committee sees the first
draft of the compromise. Politically, it is
to cable's advantage for the bill to
come out of conference as late in the
legislative calendar as possible. It is a
little known fact that many bills are not
voted upon because there is simply not
enough time on the congressional cal-
endar. The administration has recom-
mitted itself to a veto of this bill. The
most likely action of the president will
be a pocket veto.”

FCC technical standards

Bailey continued with comments on
the FCC'’s status of the technical stan-
dards: “The NCTA and others filed pe-
titions for clarification and reconsidera-
tion. Mainly the NCTA filed to remove
the converter from some of the tests
and to change certain language that
was less than enlightening. The filing
made by the NCTA and assisted by the
‘engineers from hell’ contained many
exhibits, photographs and an affidavit
from Bernie Lechner. The filing was

very powerful and convincing at the
commission because it was science
and the commission sees very little
pure science. Quite frankly the oppo-
nents were in awe, and telephoned to
say so.”

Bailey commented that most of the
cable testing criteria are too stringent
and even when exceeded, the sub-
scriber cannot see the effect of degra-
dation in his TV set.

Bailey also reported that the com-
mission is in a quandary on how to
state the changes in the rules. The
FCC indicated that the excessive num-
ber of test points is an easy thing to fix
and something will be done, but there
was no indication of how much correc-
tion may be expected. John Wong had
solicited several models of converters
from operators and conducted his own
tests.

There are two ways the commission
may act on the changes:

1) Circulation: The commissioners
individually review the changes and
staff commentary and then return writ-
ten opinions along with their vote. This
information is then circulated among all
the commissioners before the commis-
sion meeting where the final results are
announced into the record.

2) Full meeting: This is the proce-
dure where the staff person responsi-
ble for the regulation presents a report
on the item along with recommenda-
tions. The commissioners may then
question and debate the issue or send
it back to staff for further action. Finally
a vote is taken. The meeting is open to
public observation.

Bailey further opined that the com-
mission is reluctant to change rules
that affect only a handful of systems,
so we must wait and see what changes
will be forthcoming.

HDTYV tests

On the matter of HDTV, Bailey re-
ported that the test dates have slipped
again. This time 10 more days are re-
quired to complete the full slate of
tests. The NCTA has commented on
simulcast issues and feels the commis-
sion is wrong, much to the broadcast
industry’s dismay. The commission has
decided to give HDTV broadcast chan-
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nels only to those TV broadcasters
now licensed.

Bailey believes that minorities and
other ethnic groups that have been
promised entry into the broadcasting
field will “raise holy hell” because they
have been left out of the process. The
cable industry may have a significant
problem because the commission has
said that different programming from
the NTSC channel may be broadcast
in HDTV. Cable has a different defini-
tion of simulcast: The same program
must be broadcast at the same day
and time in two different formats. How-
ever, this also causes “heartburn” to
cable because if we are made to carry
both formats then there may be chan-
nel limitations and other more desir-
able programming may be dropped in
order to accommodate the simulcast
HDTV programming. The commission
has mandated that all NTSC TV broad-
casting will cease by the year 2008.

A special committee has been ap-
pointed by the FCC of about 25 people
who are charged with reviewing the
test data and deciding which proponent
system to recommend for a national
standard. Bailey, a member of this spe-
cial committee, observed that once all
the data is collected there may be
nothing that the committee can do.

“The conclusions may be obvious,”
he said.

New business items were next on
the agenda. A presentation was given
by Marvin Blecher, Klein Gilhouse and
Robert Warren of Qualcom Inc. Qual-
com has developed new digital modu-
lation schemes for data that can be
very advantageous to cable systems.

Tom Hill of Tektronix presented a
short tutorial on the color measure-
ments required by the latest FCC tech-
nical standards. He regretted that the
shipment of Tektronix’s most recent
book, Television Measurements: NTSC
Systems had been delayed through
customs and were not available to
hand out. Arrangements were made to
mail them to each meeting attendee.

Following lunch subcommittee re-
ports were heard.

HDTV subcommittee

The HDTV subcommittee update
came from Nick Hamilton-Piercy. It in-
cluded information on ghost canceling,
which is now a standard using the
Philips pulse. A headend unit is cur-
rently under production. The timetable
for delivery has not been announced.
Wendell Bailey interjected that the

COMMUNICATIONS TECHNOLOGY

Reader Service Number 18

HP lowers your CATV test
time at the push of a button.

HP's portable CATV analyzer speeds up
troubleshooting.

When there’s trouble in your CATV System, find it fast. The

HP 85711A portable CATV analyzer’s labor-saving functions cut
test time. Its system sweep and troubleshooting capabilities
locate problems quickly. And intuitive, softkey operations make
it easy to use. Prices start at just $9,000* Add our system moni-
toring software for preventive maintenance and choose from a

CATYV testing push-button easy.

wide variety of other options to meet your specific needs.

So start saving test time now. Call 1-800-452-4844,and ask
for Ext. 2991. We'll send you a video tape and data sheet that
explain how the HP 85711A portable analyzer makes faster

There is a better way.

K

2118 list price

HEWLETT
PACKARD

© 1922 llewlet1-Packard Co, TMSAD207AT

ATSC is petitioning the FCC to make
Line 19 (both fields) the recommended
line for carriage of the ghost canceling
pulse. TelSat Canada had recom-
mended Line 10 for use by the ghost
canceling pulse, but was rejected.
Hamilton-Piercy stated that the sub-
committee will test one of the ghost
canceling production units when it be-
comes available.

Hamilton-Piercy continued his report
with details on HDTV testing progress.
Both General Instrument and Zenith
have demonstrated over-the-air capa-
bility. The next phase of the HDTV se-

lection has been the selection of a spe-
cial 25-member panel to choose the
system that will be recommended to
the FCC, as Wendell Bailey reported
earlier.

Brian James reported that the Ad-
vanced Television Research Consor-
tium proponent system tests continue
and schedule time has been extended
and was expected to be completed by
Aug. 14. The GI/MIT system will be
tested in the next scheduled test peri-
od, which was slated to begin Aug. 28
and end about Oct. 23.

Hamilton-Piercy continued with re-
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ports of advanced and digital TV sys-
tems development progress in Europe.
Thomson/Philips has withdrawn its
system and HD-MAC is in its death
throes. Here in this country, Cable-
Labs’ digital TV request for proposals
has resulted in three responses. They
were from Gl, Scientific-Atlanta and
AT&T. One of the important questions
to be answered in the digital TV sys-
tems tests is the robustness of the sig-
nal inside the home with all of the mi-
croreflections caused by interconnec-
tion and consumer devices. Europe is
now experimenting with orthogonal fre-
quency division multiplex (OFDM) cod-
ing schemes. This modulation mode
appears to be more rugged inside the
home.

Satellite practices
subcommittee

Norm Weinhouse reported that
there were no operator switchover
problems with Galaxy V.

“Two degree spacing is here,” he
said.

Gerry Kaplan of GE Americom re-
ported that two new C-band satellites
for the cable TV industry will be
launched next month. C-3 will be
parked at 131°WL and C-4 will be lo-
cated at 135°WL. C-3 is replacing F1-R
and the transition will begin at the end
of December 1992 and end the first
week of January 1993. The C-4 transi-
tion schedule is not as clean and con-
cise as that of C-3. (Editor's note: Both
the C-3 and C-4 satellites were suc-
cessfully launched.)

Standards subcommittee

Dick Shimp fully intended to have a
final draft version of the fiber-optic
standard available for this meeting.
However, upon compiling it, he real-
ized that it was more detailed and com-
plicated than either the EIA or ANSI
versions. He therefore reduced the
scope and has circulated it again for
comment. It will be published in Tech-
line.

Leakage subcommittee

Charles Cerino was not able to at-
tend and faxed the following report and
draft of the new charter for the leakage
subcommittee:

The FCC is continuing to conduct in-
spections and in fact it is now beginning
to ask for proof of the signal-to-noise
test and service call policy and other
provisions of the new rules. Frank
Ragone and | met with the FCC enforce-
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ment branch to discuss some problems
we have had with its inspections. A re-
port on the visit follows the draft charter.

The following is the draft of the char-
ter for the NCTA signal leakage sub-
committee dated Aug. 12, 1992.

The functions of the NCTA Signal
Leakage Subcommittee are as follows:

1) Inform and educate the cable TV
industry about regulations and interpre-
tations relating to the FCC Rules (47
CFR), Part 76, Cable TV Service, Sub-
part K, paragraphs 76.610 through
76.616 on signal leakage performance
criteria.

2) Maintain a good working rela-
tionship with the FCC's Cable TV
Branch personnel.

3) Take appropriate action to re-
solve related issues between the in-
dustry and the FCC when they occur.

4) Report all activity to the Engi-
neering Committee.

The following is a wrap-up of the
FCC/Comcast signal leakage Q&A
meeting mentioned previously. Ceri-
no and Ragone asked the questions,
which were then answered by the
FCC's Enforcement Division.

1) What magnitude of leak and/or
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condition mandates a shutdown?

The Enforcement Division of the
commission has two missions. One is
to protect life. Therefore, safety comes
first. The second mission is to enforce
the regulations and ask for forfeitures
if violations are found.

Mary Beth Richards, Enforcement
Division chief, said that if the leak is
severe enough to cause concern to
safety, then the system should be shut
down immediately until the EIC is sat-
isfied that it is safe to continue opera-
tions. She also stated that a violation
has to be one that is repeated for the
commission to issue a fine.

(Cerino thinks that this is where the
problem exists because the FCC must
measure a violation on two different
days. That means large leaks could
continue for 24 hours or more with
their knowledge that there could be a
safety issue. Cerino hoped as a result
of the meeting that the FCC will be
modifying the policy to mandate to its
field personnel that safety comes
first.)

2) What is the notification process
for a shutdown?

The commission believes that it can
notify by phone and require shutdown.

(Cerino asked that the FCC verify
this with its own attorneys because
cable counsel has advised that a writ-
ten notification is the only legal way
requiring the cable company to act.
Cerino suggested that the NCTA
lawyers follow up with the FCC attor-
neys to resolve this point of law.)

3) What are the conditions of a
shutdown? All channels off? Aero nav-
igation channels off? Aero navigation
and communications off? Operation
below 38.75 dBmV?

All aeronautical channels either off
or reduced in operating level below
38.75 dBmV.

4) Can a “clean” inspected portion
of plant continue to operate?

At this time the answer is no. How-
ever, the commission is struggling with
this issue and one could probably
plead the case with the EIC (if there
were special circumstances) and re-
ceive some relief.

5) What is the procedure for moni-
toring and repairing leaks during a
shut down?

The EIC can authorize the use of a
channel or carrier at full level to allow
the leakage detection equipment to
operate.

6) What is the procedure for rein-
statement of service?

When the EIC is satisfied that the
system is not causing any more harm-
ful interference, then it can issue the
order to resume normal operations.
Worst case, the EIC may require that a
total CLI be performed by the system
before operations can be resumed. Or,
the EIC could send a staff engineer to
reinvestigate the situation and if all was
in order, then the OK to start up could
be given.

7) A review of 18 FCC inspections
of Comcast/Storer systems reveals a
range of inspection techniques. Why is
this so?

The FCC has been refining its in-
spection procedures and will continue
to do so, which should make the in-
spections more uniform in the future.
But because there are several regions,
there most likely will be slight differ-
ences from area to area.

The FCC will be issuing a new form
called a 325 Schedule A to take the
place of the 325 Schedule 1 & 2. This
form should be out by year-end '92.

8) What about timely correction of
high level leaks that the FCC finds?

Everyone agreed that when safety is

o Low out-of-band noise
o SAW filtered
o Low cost . .. $410

channel head-ends.

(800) 628-4511  (805) 339-9060

FREQUENCY AGILE

MODULATOR
Model HMA-450

® Selectable output channels 2-YY (60 CH)

The HMA-450 is a low cost SAw filtered, fre-
quency agile modulator specifically designed
to meet the highest CATV performance stan-
dards. Channels from 2-Yy are easily selected
by front panel accessible dip switches. The
HMA-450 also features an extremely low out-
of-band noise level allowing their use in large

HOLLAND

ELECTRONICS CORP
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Ventura, California 93003 USA
FAX (805) 339-9064

them down."

Manager

Reader Service Number 21

32 OCTOBER 189892

On turnkey projects..

" Completeness is the key word here. Most of
our compelitors can do a new build cable
system. However, a rebuild or upgrade
project requires experlise in many areas

... mapping, design, construction,

testing. We're the only ones who can do it
all, provide the precise documentation the
customer requires and track the project so
well that we can tell you at any given

point in time exactly where the project
slands. Customers expect a professional
Job from us and we do our best not to let

Richard "Mac" Frick, Engineering Services

1-800-338-9299

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION
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at issue, the leak should be fixed as
soon as possible. However, if the leak
is not so bad but in violation, then the
FCC might not respond and continue
to write citations regardless of the con-
ditions of the rest of the plant. Political-
ly, it wants to have a file of cases to
show to the FAA when the leakage and
frequency usage issues come up again
in a few years. The FAA has claimed in
the past that the FCC was not enforc-
ing its own rules.

(According to Cerino, this meeting
did cause the enforcement branch to
review its procedure regarding cable

TV plant inspections and has resulted
in new procedures for conducting in-
spections issued to the EIC.)

Sound quality subcommittee

Ned Mountain was unable to attend
the meeting and submitted his report
via fax to Chairman Jokerst. The report
follows:

“Thanks to CableLabs for an excel-
lent job of collecting one month’s worth
of data on audio levels as observed
and recorded on our ‘calibrated’ head-
end.

“I have done a preliminary analysis

Some areas we serve:

the headend.

new pre )gl'}ll]ll]]illg.
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* Removing channels for reinsertion of
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of the data and have sent my working
group members a request to do the
same. Since the issue is complex and
sensitive, | want to get input from my
working group prior to sharing my ob-
servations. My goal is to have com-
ments from the working group received
by Sept. 18 and to have a subcommit-
tee meeting in Washington on the
morning of Oct. 14."

EIA/NCTA committee

Doug Semon reported that the pre-
vious meeting of the joint EIA/NCTA
engineering committee had been held
in Boulder, Colo., on July 29, 1992.

IS6-A was presented to the full
membership for a vote and was
passed as a standard. There is a
three-channel disclaimer that interfer-
ence can be caused to certain TV sets
that use these channels in the 9,060
MHz range for the first IF.

Semon admonished the group that
there were no cable operators at these
meetings and more participation by op-
erators is needed. The joint EIA/NCTA
committee took it upon itself to be the
body that will define cable-ready and/or
cable-compatible.

SCTE/NCTA subcommittee

Norrie Bush reported for Bill Riker
that the Society of Cable Television
Engineers Expo '92 was a great suc-
cess and Expo '93 is scheduled for Or-
lando, Fla., in April. The NCTA is again
invited to hold an Engineering Commit-
tee meeting in conjunction with Expo
'93.

NIST subcommittee

Bruce Weintraub, new to the Engi-
neering Committee, offered the follow-
ing memo:

“On Aug. 6, | met with Bruce Fields
and Charles Fenimore, the two people
responsible for the management of the
uses and testing of the Princeton En-
gine, a video processor.

“To call the Princeton Engine a
video processor is somewhat akin to
calling a Lotus Formula One simply a
mode of transportation. It vastly under-
rates the capabilities of the computer.

“The main thrust of the Princeton
Engine is to be able to evaluate a
video signal, make adjustments to this
applied signal and view the effect of
these changes simultaneously with the
applied video signal. In evaluating digi-
tal signals for example, different pro-
cessing speeds of say 150 to 270 Mb/s

may be applied and the component

COMMUNICATIONS TECHNOLOGY



Until now, cable operators had to fight with
the positioning of their antennas and delay lines to
stop echoes from impairing their customer's
television reception. The VECTOR Video Echo
Canceler from Philips Broadband Networks
changes that by knocking out even complex echo
artifacts from off-air channels quickly, economically
and reliably.

Based on a revolutionary new technology and
manufactured in the USA by Philips Broadhand
Networks, VECTOR utilizes a unique "Ghost
Cancelation Reference” (GCR) signal. Declared the
clear winner and undisputed champion in recent
field tests conducted by the NAB, the Philips GCR
took on the challenge to clean up ghosted signals
better than all contenders.

With up to seventy-five percent of TV viewers
currently experiencing some degree of ghosting,

VIDEO ECHO CANCELER

. Y+ OQU

Knock echoes clean out of your system!

VECTOR is destined to become a heavyweight
champion of picture quality improvment in your
headend. It operates automatically, continuously
and spectacularly aliowing you to provide your
subscribers with much higher quality, ghost-free
signals.

So, if you've been hit by customers
complaining of ghosting, strike back! Ask your
Philips Broadband Networks representative about
our newest Technical Knock Qut . . .

... The VECTOR Video Echo Canceler.

For more information contact:

Philips Broadband Networks, Inc.
{formerly Magnavox CATV Systems)

100 Fairgrounds Drive, Manlius, NY 13104

Ph: (315) 682-9105, Fax: (315) 682-9006

Call 1-800-448-5171 {in NY State 1-800-522-7464)

@ PHILIPS ®

Test image with echo cancellation

See us at the Atlantic Cable Show, Booth 217. Reader Service Number 25.
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(WIC™) for virtual wavelength independence in broadband applications.
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Depend on Gould's sales engineers and customer service staff for clear
product information and fast delivery.

Rely on Gould's quality components for thermal stability and easy to
handle packaging. Guaranteed to perform!

Gould packages components the
way customers need them. Get
NTT compatible FC or SC
connectors or a variety of other styles including biconic, ST or SMA.

Gould, inc.

Fiber Optics Division

6740 Baymeadow Drive

Glen Burnie, MD 21060

(301) 787-8300 (800) 54-GOULD (46853)

== GOULD

Fiber Optics

changes may be viewed as the speeds
that are stepped through. Different pro-
cessing speeds may be applied to sepa-
rate portions of the video content and
the effect viewed and/or stored for com-
parison against another method. Algo-
rithms may be changed with easy docu-
mentation of the effect of the change.
The unit can accept NTSC, D2, D3 or
virtually any applied video signal. It will
process up to six input signals and pro-
vide up to seven outputs in either digital
or RGB formats.

“The engine will accept half of an
HDTV signal for processing in its current
configuration of 1,024 16 bit processors.
According to Fields, it would require al-
most a full compliment of 2,048 proces-
sors to handle a full HDTV signal. In its
current configuration, the Princeton En-
gine has a value of approximately $1.5
million and may be added onto at some
future date.

“Use of the Princeton Engine has
been granted to NIST by Sarnoff Labs
for purposes of advancing testing and
standards with industry and research. It
also is being used in conjunction with
University of Maryland in the testing of
its DCTV algorithm. It is open to users
to examine algorithms through real-time
video processing. It may be used to test
ideas, but it is not intended to become
an inventor’s sole tool.

“Fields and Fenimore readily admit to
a lack of expertise in the field of video it-
self, but they are more than willing to
lend their expertise to establish the test-
ing standards and/or test algorithms to
prove or disprove their usefulness. They
will not, however, be a part of a patent-
ing process. Their charter with NIST
prohibits such use of their capabilities.
They wish to be considered a resource
open to the CATV industry, available to
resolve video technical issues. The
strength of the engine is its general pur-
pose — research. It will enable four
users at a given time, and according to
Fields, is currently vastly underused.

“They are open to a tour of their facil-
ity at the next Engineering Committee
meeting in October in Washington, D.C.
They have invited those who are inter-
ested to a workshop they are scheduling
in early November. (It is tentatively
scheduled for the 4th.)"

Tours

On Aug. 13, the Engineering Com-
mittee toured the Rogers Cablesystems’
PCN trial site in a Vancouver shopping
mall. The committee also toured the
Alpha and Nexus facilities. CT
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Fastening System has been in use for 5 years with no
reported or documented damper or line failure

Batwing Damper is non-reflective and is available in
several standard environmental colors

Quick and easy installation, saves time and money

User Friendly - one size fits all
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TRIUMPH INDUSTRIES
517 N. Mountain Avenue, Suite 130
Upland, CA 91786
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Figure 2: optical gain block
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to cable TV systems since the complex
nature of an AM video signal makes it
very susceptible to any distortion impair-
ment.

Analog distortions actually are the re-
sult of dispersion interacting with laser
chirp. A small amount of laser chirp (the
intermittent drifting of the laser's center
wavelength) can significantly distort an
AM video signal due to the presence of
even moderate dispersion levels in the
fiber.

Cable TV AM transmission is sensitive
to the effects of dispersion in two

output

output

ways. One type manifests itself as

Dispersion-shifted fiber
(Continued from page 14)

dispersion both impede the travel of the optical signal; the
former through loss of optical power, the latter because of
distortion.

In digital transmission, the effects of dispersion limit the
transmission rates that reliably can be achieved on a single-
mode fiber link. As the light transmits through the fiber, the puls-
es spread more and more, begin to overlap and become in-
creasingly difficult for the receiver to distinguish. Ultimately, this
may result in bit errors, requiring a reduction in the transmission
speeds to keep the bit error rate (BER) within desired bounds.

In analog transmission, dispersion contributes to distortion
of the analog waveform. This effect is particularly significant

second order harmonics, another as
intermodulation or “beats.” Combined, they are common-
ly referred to as composite second-order (CSO) distor-
tion, which appears on a TV monitor as rolling diagonal
lines.

Since dispersion is higher in the 1,550 nm region of
single-mode fiber optimized to operate at 1,310 nm,
transmission in this window for the purpose of achieving
longer link lengths will produce a picture quality that is
somewhat inferior to 1,310 nm transmission.

This problem can be overcome, however, with the use
of various electrical and optical dispersion-compensation
techniques. Electrical compensation typically involves the
use of predistortion circuits that create CSO distortion
equal in magnitude to the laser output but opposite in
sign in order to cancel it out. Optical compensation tech-

WHY SETTLE FOR 2ND BEST ... ?
WHEN THE BEST COST LESS.

DH Satellite

65 TO 70% EFFICIENCY
STURDIEST MOUNTS IN THE INDUSTRY
WORLDWIDE SHIPPING
USA, 5M ONE PIECE DELIVERY
-BEST QUALITY
LOWEST PRICES

CALL NOW FOR MORE INFORMATION
(800) 627-9443 OR FAX (608) 326-4233

DH Satellite

P.0. BOX 239
PRAIRIE DU CHIEN, WI USA 53821
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niques typically offset the amount of
dispersion in the system. fi

An obvious drawback with both, how-
ever, is that either technique reintroduces ‘
the distance limitations that 1,550 nm
transmission proposes to eliminate in the
first place. Electronic compensation, in
addition, is inherently bandwidth-sensi-
tive.

Dispersion-shifted fiber

The ideal alternative for the system de-
signer would be a single-mode fiber that
is optimized for 1,550 nm transmission.
That is, a fiber that provides lowest atten-

Corning single-mode fiber

Figure 3: Refractive index profiles

Cormning dispersion-shifted fiber

uation and zero dispersion in this region.
The single-mode fiber design that has

been used to date in cable TV systems

provides lowest dispersion in the 1,310

Relative change in index of refraction ( %)

]
\/

nm operating window. With this fiber, link
spans are limited by attenuation in the

Radial position

1,310 nm window and by dispersion at
1,550 nm. The advantage of dispersion-shifted fiber is that it
displays the lowest levels of each characteristic in the 1,550
nm window.

Long-haul telephony installations and submarine cable in-
stallations, especially, have taken advantage of the unique
transmission characteristics of dispersion-shifted fiber since it
was made commercially available in 1985.

The technique for shifting the zero dispersion point in
Corning fiber is based on segmenting the refractive index of

the fiber core. (See Figure 3.) The refractive index profile rep-
resents the change in refractive index of the core glass rela-
tive to the cladding glass, and typically defines the fiber's
transmission characteristics.

The change is achieved through intricate modifications in
the concentration and location of the chemical dopants that
are used to create the fiber core and cladding. The fiber is
produced with the same outside vapor deposition (OVD)
manufacturing process used for Corning’s 1,310 nm single-

800-537-9995

Cable Resources Inc
156 Porter St. » Boston, MA 02128 » 617-567-1600

The Pad and Eq. Case offers the same environment as an amplifier
circuit board. It holds each pad or equalizer separately and securely.

Case is high density polyethylene with a
positive action latch. Circuit board
is rivited to case and foam filled.
It is built to handle the rigors

of field operations.

JXP Case holds 50 JXP pads!
Call for more information

“Sweeping and balancing amplifiers takes concentration. | used to
get frustrated looking for the right pad, upsetting my work rhythm.
My boss got me a Pad and Eq. Case and what a difference!

| don't know how | worked without it."

Pad and Eq. Case *
 ©1932Cablo Resources Inc.
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Attributes of 1,310 nm and dispersion-
shifted fiber
Corning Corning
single-mode dispersion-shifted
fiber fiber
Attenuation
@ 1,300 nm 0.35 dB/km 0.39 dB/km
@ 1,550 nm 0.19 dB/km 0.21 dB/km
Mode field diameter
@ 1,300 nm 9.3 um 6.5 um
@ 1,550 nm 10.5 um 8.1 um
Zero dispersion
wavelength 1,310 nm 1,550 nm
Dispersion slope 0.09 ps/nm®*km  0.08 ps/nm?'km
Dispersion
@ 1,300 nm <3.5 ps/nmkm ~-19 ps/nm’km
@ 1,550 nm ~17 ps/nm-km <2.7 ps/nm'km

mode fiber. As a result, the two fibers display identical me-
chanical performance characteristics.

As with 1,310 nm single-mode fiber, this dispersion-shifted
design yields an attenuation level at 1,550 nm that is about
half of the 1,310 nm value. However, the higher dopant level
required to change the refractive index profile produces
slightly higher attenuation at 1,550 nm than 1,310 nm opti-
mized fiber.

The higher level of attenuation lacks practical conse-
quence, and is offset partially by reductions in attenuation in-

Cable Mapping
Made Easy

CABLE CONSTRUCTORS, INC.

STRAND MAPPING AND DESIGN
1-800-338-9299

MEMBER SCTE
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duced by macro- and microbending that can occur during ca-
bling, installation and handling of the fiber. The smaller mode-
field diameter of Corning dispersion-shifted fiber (8.1 microns
at 1,550 nm vs. 10.5 microns for its 1,310 nm single-mode
fiber) combined with the difference in refractive index profile,
results in this performance advantage.

The accompanying table compares the key specification
attributes of Corning’s 1,310 nm and dispersion-shifted fibers.

Cable TV applications

Tests gauging the performance of 1,310 nm fiber and dis-
persion-shifted fiber at 1,310 and 1,550 nm have demonstrat-
ed the technical viability of dispersion-shifted fiber. Beyond
these results are the system design advantages of longer link
lengths and the possibility of optical amplification that stem
from operation in the 1,550 nm region.

Both fiber types can be used beneficially in cable TV sys-
tems. Dispersion-shifted fiber displays several advantages,
however, although some performance trade-offs must be ex-
pected in acceptable carrier-to-noise ratio (C/N) and CSO
levels.

AM video transmission at 1,310 nm over 1,310 nm fiber
yields excellent CSO performance, but C/N degradation typi-
cally limits transmission distances to about 30 km.

In the 1,550 nm window, attenuation would permit the
reach of cable TV links to be extended beyond 30 km. But
this potential advantage is offset by the fact that dispersion in
this region requires some type of CSO compensation beyond
4-5 km, depending on the system application.

Dispersion-shifted fiber, on the other hand, offers a more
advantageous scenario, particularly in AM applications. In the
1,550 nm region, which now is optimized for minimum attenu-
ation as well as dispersion, good CSO and C/N performances
are achieved on links even beyond 40 km, without the need
for distortion compensation or boosting of the signal power.

When utilizing dispersion-shifted fiber at 1,310 nm, good
performance on links of 5-10 km can be achieved before CSO
compensation might be considered. Somewhat longer links
could be established, depending on laser performance.
Adding typical CSO compensation also could achieve signifi-
cantly longer distances between amplifiers. Even without com-
pensation, however, this window could be used advanta-
geously to provide “narrowcast” programming, a return signal
path and other services with lower performance requirements.

In order to capitalize on the strengths of each fiber type,
hybrid fiber-optic cable, comprising a predetermined mixture
of 1,310 nm and dispersion-shifted fibers, could add function-
ality and cost-effectiveness to new system applications. The
cable would be deployed for use in appropriate sections of
the cable TV plant to provide separate transmission routes,
optimized for both the 1,310 and 1,550 nm windows.

Dispersion-shifted fiber could be used with optical amplifiers
to provide the lowest cost solution for video transport. Fiber opti-
mized for 1,310 nm operation might be reserved for narrowcast-
ing or other services using conventional 1,310 nm equipment.

Conclusion

The promise of 1,550 nm operation over dispersion-shifted
fiber lies in the economic advantage of long link spans with-
out the need for signal regeneration or noise artifact compen-
sation. This is significant in AM operation, where transmis-
sions are particularly sensitive to CSO distortion. Its perfor-
mance in the 1,310 nm region also will support broadband
and narrowband AM video transmission. CT

COMMUNICATIONS TECHNOLOGY

o~ 77



A New
Addition To The

Blonder-Tongue
AGILE Family

IRD-2001
Rack Miser
Only 1.75"

High.

¢ Only 1.75" high to conserve rack space
¢ Rock solid 100 KHz PLL tuning accuracy
¢ Dual down-converter circuitry

¢ 70 MHz IF loop for insertion of Tl filters

¢ Textbook video quality

Commercial grade, frequency agile,
C/KU-Band satellite receiver and
Commercial Videocipher® Descrambler
now available from Blonder Tongue in
alow profile, 1.75” high, rack mount
unit. PLL tuning gives easy access to
C/KU-Bands and all scrambled cable
programming. Optional IF bandwidth
and a second agile broadcast quality
demodulator are available.

Available Now. Call 908-679-4000

for further information.

TR A eveass e oW ae age MANUAL  vipg
o o O oM o on v om GAM N

- L\EVEL m ;;‘:g ro-::‘EW BIDND
VmCIPHER'ITPLUS Oown\;z " U ’ gy '\\\ I(H)NGIE%

ORATOR g4
= xu-sano FREQ, —J IRD-2001 )

NTEGRATED Receryen DEsCR,

W BLONDER
(K TONGUE

LAB PATOR ES

The Standard of Quality
in TV Signal Distribution

One Jake Brown Road, Old Bridge, N.J. 08857
Phone: 908-679-4000. Fax: 908-679-4353

See us at the Atlantic Cable Show, Booth 706. Reader Service Number 31



Compatible

architectures
(Continued from page 16)

Future requirements

Now that we know where we are,
we need to understand where we want
to be. And where we want to be may
consist of several phases or stops.
Start by reviewing the system demo-
graphics and determining whether or
not you are providing necessary ser-
vices and communication conduits to
the proper areas. Understand the appli-
cation and impact technologies such as
fiber optics, HDTV, interdiction and dig-
ital compression. Ask questions about
how services such as NVOD, distance
learning, inter- and intracampus com-
munication, alternate access and PCN
can be integrated into a network.

Implementation requirements
Define project implementation phas-
es. The existing system may be 12
years old, use P3 cable and a combi-
nation of 330 and 450 MHz equipment,
and provide 32 channels of basic pro-
gramming and three premium services.
Phase | of the project might expand the
system to 550 MHz bandwidth and in-

Figure 3: 750 MHz FBB

terdiction capabilities, and at the same
time provide for data communications
between local bank branches and intra-
campus data, voice and video commu-
nication for a local business. Phase |l
of the project might call for bandwidth
expansion to 750 MHz and digital com-
pression with HDTV, NVOD and PCN
services. The portion of the band be-
tween 450 and 750 MHz will provide
for the digital services while the band

below 450 MHz will maintain its analog
format. Further, existing cable and
strand is to be used wherever possible
to help contain costs and Phase il im-
plementation should not require major
construction efforts. A further require-
ment would call for existing bridger lo-
cations to be maintained.

Define the technical performance re-
quirements and how they will apply to
each phase of the project. Phase | may
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require a 46 dB carrier-to-noise ratio
(C/N), with distortions of greater than
53 dBc composite triple beat, 53 dBc
composite second order and 50 dBc
cross-modulation with tap levels of 15
dBmV. Phase Il of the project will call
for a 48 dB C/N for analog program-
ming, 43 dB for digital programming,
distortions as in Phase | and tap levels
of 15 dBmV. Service areas for Phase
Il may not exceed 2,400 passings,
which should allow for the implemen-
tation of NVOD and PCN. Note that
tap levels do not have to change be-
tween Phase | and Il even though the
bandwidth expands since the digital
signals will be more tolerant of a lower
C/N.

Network implementation

With the existing system defined
and the future requirements under-
stood, we can now design a network
that brings the two together. Experi-
ence has shown us that the design
process requires beginning with the
750 MHz design (both coaxial and
fiber) and then “underlaying” the 550
MHz design. This will hold true whether
we are using fiber-to-the-feeder (FTF),
fiber backbone (FBB), cable area net-
work (CAN) or traditional coaxial archi-
tectures. This is extremely important to
do if costs incurred between Phases |
and |l are to be maintained. Many net-
works will be a hybrid of several of
these design techniques.

Figure 1 (page 16) shows an exam-
ple of how the 550 MHz trunk design
with future 750 MHz expansion capa-
bilities might be implemented. This
particular area has densities of 50
homes per mile. The 550 MHz fiber
nodes will always be collocated at a
750 MHz node. This leads to a design
that is less than optimal at 550 MHz
from a spacing standpoint but is more
than compensated by the ease at
which 750 MHz is implemented.

Figure 2 (page 16) is an example of
the distribution design architecture that
makes use of a combination of trunk,
network and line extender amplifiers.
Again, amplifier locations are opti-
mized for their 750 MHz performance,
which detracts from the 550 efficien-
cies but is eventually recovered at the
time of the 750 MHz upgrade.

Figures 3 and 4 (pages 42 and 46,
respectively) show the final 750 MHz
design implementations of the 550
MHz areas. In the backbone architec-
tures the 750 and 550 MHz bridger lo-
cations are maintained at the original
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330 MHz locations. The additional 750
MHz fiber nodes are added, trunk net-
work amplifiers extend reach between
original bridger locations and, where
necessary, trunk station signal flow is
reversed through a module upgrade.
Actual network implementation
methods now need to be considered:
whether or not the fiber for 750 MHz
operation is placed in the system dur-
ing Phase | or Phase Il construction,
and whether or not 750 or 550 MHz
amplifiers are initially installed. The
development of network amplifiers
(also known as distribution amps,

minitrunks or minibridgers) has helped
provide valuable design tools to ex-
tend nodal reach while at the same
time reducing active counts and im-
proving network reliability. Today,
most operators would opt to place the
extra glass and wait until the 750 MHz
amplifier technology matures. A year
from now, costs may dictate that the
750 MHz amplifiers also be installed
as part of Phase | with operation to
550 MHz.

Tables 1 and 2 (page 44) show
some of the possible cost combina-
tions that might be considered for the
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implementation of the two sample

Table 1: FTF upgrade cost analysis topologies. The first cost column

represents a scenario where the

550 FTF, 750 FTF 750 FTF, system will be designed to 750 MHz

750 design, upgraded 750 design, but the fiber and RF electronics will

e — 550 electronics from 550 FTF 750 electronics only be installed for 550 MHz opera-

Electronics 645 530 1,175 tion. All of the fiber will be installed

Cable 1,260 ) 1,260 but only the nodes required for 550

Construction 550 —0 550 MHz operation will be installed. The

: $2:455 $530 $2,985 second column represents the costs

. . of upgrading that 550 MHz plant to

C°"E".'§ét‘r§’,?;’c"§’ 3,105 2,495 3,510 full 7560 MHz operation. The final

Cable 4,040 0 4,040 column shows the costs of building

Construction _3.880 —330 —3.880 the system with 750 MHz opera-
$11,025 $2,825 $11,430

tional capabilities from the onset.
Tables similar to this are useful in
the process of deciding when and

Table 2: Fiber backbone upgrade cost analysis where to make network investments.

550 FBB, 750 FBB 750 FBB, Summary
ggg d'ESitg"’_ ;‘ngafg_’%dFBB ;gg d:asitgn,' Much looms on the CATV hori-

electronics rom electronics 5
Fiber($/mile) zon. Advgnces in bpth techno.logy
Electronics 735 950 1,685 and services promise to continue
Cable 1,920 0 1,920 through the decade. As an industry,
Construction 620 —90 620 we cannot afford to wait for the ad-
$3,275 $950 $4,225 vances to slow or stabilize, for that
Coaxial ($/mile) will never occur and we will be
Electronics 2,710 2,375 3,025 passed by others. We must take ad-
Cable 475 0 475 vantage of what we know, apply it
Construction 1,980 —330 1980 today and prepare for the future. We
$5,165 $2,705 $5,480

must develop a plan with contingen-

Today’s digital signal level meter is a far cry from the old-fashioned voltmeter of years ago. But over
the past four decades, one thing has remained the same. You can always count on TVC for top-quality
cable equipment.

TVC has grown up with the cable industry. We understand that the success of our business depends

upon the success of yours and we thank you for helping
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Southeast: TVC/Interstate — Sarasota, FL (813) 371-3444 1-800-245-4423 40 Year SO uail t.y
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YSTEM CONSTRUCTION:
ON TIME, ON BUDGET.
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Whether your system measures three miles or 3,000, you can be sure of one thing: we'll construct
it for you on time, on budget. That's because Cable Services has been building cable systems
almost since the industry began, both aerial and underground

Now we're ready to help you incorporate fiber optics and other advanced technologies into your

operation Not ten years from now. Today.

See us at the Atlantic Cable Show, Booth 401, 403, 405. Reader Service Number 36
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cies for the future and continue to
move forward.

This article has attempted to shed
some light on how we might attempt to

do this. It makes no pretense of provid-
ing an exact solution for a utopian net-
work but hopes to evoke some sort of
thought and effort to those ends. CT
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The World of
CADCO Headend Products
The Next Generation

CADCO 375 Demodulator

While retaining the excellent features of the acclaimed 370, CADCO engineers
have created several improvements in the New Model 375.

MULTIPLE VIDEO OUTPUTS
including Composite Video and 4.5 MHz Audio

ZERO CHOPPER (ZERO CARRIER REFERENCE)
EXTERNAL COMPOSITE I-F LOOP
LOSS-OF-SIGNAL VIDEO MUTING

EXCELLENT VIDEO and AUDIO RESPONSE
OPTIONAL RS-232 CONTROL
AMERICAN MANUFACTURED & TWO-YEAR WARRANTY

The CADCO 375 Demodulator and an agile CADCO 360HL may be used as a
spare UHF and VHF Processor.

CADCO is simply the most user friendly, advanced-technology frequency agile

equipment anywhere at any price.
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Asynchronous

transfer mode
(Continued from page 20)

could interface to a switch that could out-
put each channel to a different subscriber
and vice versa.

ATM's fixed-length cells offer a mech-
anism through which data of different
speeds can be transmitted over a unified
network in the home or office. Daniel
Upp, vice president of technology devel-
opment at Transwitch Corp., said that
houses may eventually be equipped with
information jacks into which computers,
VCRs and even appliances could plug in
to send and receive data.

Implementing the standard

In 1990 the International Telegraph
and Telephone Consultative Committee
(CCITT) chose ATM as the standard
switching technique for transport within
broadband ISDN wide area networks.
Fred Sammartino, president of the ATM
Forum, explained, “Several computer
manufacturers and other industry players
have realized in the last year that this
ATM technology developed for the wide
area is immediately applicable to the
local area.”

Last year, the ATM Forum began
meeting to work through the remaining
issues needed to make ATM network
components interoperable at all scales.
Sammartino said that completion of the
standard is “accelerated by an aggres-
sive schedule.” Each month, representa-
tives from over 50 member companies
come together to hammer out details of
the standard.

“In my entire 20-year career this is the
most consensus | have seen toward a
product,” Sammartino said.

“ATM'’s rapid growth has been pushed
by zealous computer manufacturers
eager to cash in on its promise,” said
Upp. Unlike carrier-sponsored standards
such as integrated services digital net-
work (ISDN), the computer equipment
manufacturers have taken the lead in
pushing for standards and compatibility.

Upp said, “ISDN was too little too late.
The carriers were thinking about
switched networks. Meanwhile T1 mux
manufacturers sprung up to displace
them.”

Several years behind schedule, a na-
tional ISDN is just coming on-line that will
allow ISDN in different states to commu-
nicate.

Like ISDN, ATM faced a drawn-out

standardization process through the
CCITT. However, equipment manufac-
turers were so enthralled by ATM'’s capa-
bilities that they created a special forum
through which they could ensure compat-
ibility between their ATM products.

Founding members of the ATM
Forum include data equipment manufac-
turers such as Adaptive Corp. and Cisco
Systems Inc. and voice network compa-
nies like Northern Telecom and U.S.
Sprint.

“For the first time in a hundred years,
datacom and telecom agreed,” said Vemn
Little, product marketing manager at
PMC-Sierra Inc.

“The strength of ATM development is
due in large part to the diverse players
from many industry segments,” said
Sammartino. Members of the forum in-
clude carriers like MCI, Sprint and AT&T,
Belicore and all seven RBOCs, PBX
manufacturers like Northern Telecom,
Fujitsu and Rolm, and computer compa-
nies like Apple, Sun, DEC and H-P.

Carrying the cells along

The forum has reached consensus on
the physical layer specification and net-
work management in a forum specifica-
tion that was released in May. Work con-
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tinues on traffic specification and signal-
ing for a final standard, which Sammarti-
no believes will emerge by next year.
Currently the forum has agreed on
four ATM physical layer specifications.
Sammartino said an FDDI-like and Fiber-
Channel-like interface can all be manu-
factured by off-the-shelf components. A
DS-3-like interface provides easy integra-
tion into the existing telephone network.
Sammartino said that SONET is the
preferred interface because of its low
framing overhead and scalability. The
SONET standard currently defines inter-
faces at speeds from 51.84 Mbits/s to

2.488 Gbits/s and eventually higher. Al-
though there is no low-cost SONET chip
that can be bought off-the-shelf today,
the SONET-ATM User Network (Saturn)
development group has begun pushing
for this chip. Members include Sun,
PMC-Sierra and over a dozen other inter-
ested parties.

PMC-Sierra, which specializes in chip
sets for T1, T3, SONET and ATM net-
working systems, plans to have a work-
ing chip available by early 1993. Accord-
ing to Ralph Bennet, CEO of PMC-Sier-
ra, “We see Saturn network compatibility
in businesses, public carriers and sub-

Power Technology Incorporated
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Figure 3: Multicasting

Homes

TV studio

scriber loops becoming commonplace.”

At the moment, all of these proposed
interfaces operate at relatively high
speeds. The T3-compatible interface
supports the slowest speeds at 45
Mbits/s. Either slower-speed interfaces
will be developed or the cost of high-
speed connections will have to plummet
before ATM-to-the-home is a cost-effec-
tive technology.

So far, a number of companies an-
nounced ATM components but these are
all quite costly and will not necessarily be
interoperable inside an expanded net-
work. Fore Systems, Adaptive, TRW, Fu-
jitsu, Ascom Timeplex, Ungerman Bass
and BBN all have or plan to have ATM
equipment available by next year. How-
ever, at over $5,000 a port, these net-
works have limited applications.

in the real world

Professor Jon Turner at Washington
University in St. Louis has developed a
broadband network called Zeus based
on ATM technology. He is experimenting
with a variety of multimedia applications,
all of which require large bandwidth. His
main aim was to find a way to distribute
images, sounds and data around the
campus without having to distribute a lot
of paper.

In one application, users can scan
through an on-line multimedia library and
visualize faraway planets or scan images
collected from the Viking Orbiter. In an-
other application using a sectioning mi-
croscope, hundreds of thin “slivers” of
some creature are scanned in to the net-
work and processed by a supercomput-
er. A user anywhere on the network can
get a visualization of the original uncut
creature from any angle inside or out.

Although most ATM applications
use point-to-point connections, Turner’s

COMMUNICATIONS TECHNOLOGY




“Off-frame splicing is really
easy with this FOCUS system
from Porta Systems.”

” :

“And with Aster’s pretested,
preinstalled splitters we're
actually ahead of schedule

At Porta Systems, our focus is on
developing products that solve
real problems in the field — like
the splice tray insert of the
FOCUS™ system that unspools
up to five feet from the frame to
provide the craftsperson easy access. And FOCUS trays that
are supplied fully equipped with tested couplers, WDMs,
and angle polish connectors,
resulting in installation savings
and improved system integrity. For
your convenience, Porta Systems is
your “one-stop shop” for fiber optic

and under budget!”

Couplers. Aster, Porta Systems' newest subsidiary,
offers wideband couplers that provide the most stable
performance (<3.6dB) over a £40nm wavelength
range at both 1310 and 1550nm, and directivity as
good as <-65dB. These thermally stable couplers can
be provided with angle polish connectors and/or used
for splicing in line, packaged in the FOCUS coupler-
storage system.

Unitary Couplers. Our revolu-
tionary design enables just one
unitary coupler to do the job of
seven concatenated couplers. We

can also provide couplers with

products and support required for
even the most ambitious CATV
applications.

Here's what they're saying about
Porta Systems’ fiber optic products:

Universal Housings. Since no two
installations have exactly the same
requirements, Porta Systems’' FOCUS
housings offer modularity, so you
can put the functions you need right where you need them.
One housing can accommodate spliced fibers, couplers, and
pigtails, doing the job of two or three dedicated housings.

Patchcords and Pigtails. Our patchcords and pigtails give
you the reliable performance you need, including super-low
return loss, at the economical price you expect from Porta
Systems. All popular connector types are available, includ-
ing new angle polish connectors (APCs) for analog video.

identical or varied split ratios for
specialized applications. Smaller
packages, better performance, and
once again, you pay less!

Line Terminators. Aster’s fiber
optic line terminators effectively
absorb the light from open fiber
ports while minimizing back
reflection and protecting the open
port connector and fiber from damage. In addition to
improving system performance, they contribute to a safe
working environment. And for increased economy, Aster's
line terminators are reusable.

So talk to us. We listen. To
order the literature on Porta
Systems’ full line of fiber optic
products, call 1-800-93PORTA.

/.

Syosset, NY » FAX: 516-682-4636 pDTta SLIstEIl'é ASTER Milford, MA . FAX: 508-478-6909
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group is developing multicasting tech-
niques that could be used for broadcast-
ing a single signal to a variety of users.
(See Figure 3 on page 52.) Eventually
cable TV services could use this tech-
nology for selectively broadcasting to in-
dividual users. A cable provider could in-
dividually address each customer, pro-
viding a select blend of video, images or
data.

The future

Sammartino said, “The deployment of
ATM in LANSs will drive WANSs.” Users will
first upgrade their networks to overcome

what you need.

Applied Instruments, Inc.

Broadband Communication Instrumentation
5234 Elmwood Ave.

Indianapolis, IN 46203

Phone: 3177824331 Fax: 317-786+9665

At Applied Instruments, we think products that almost meet
your needs are not good enough. That's why we work hard to
make broadband communication instruments that are exactly

Highly accurate, reliable multi-carrier signal generators. Easy
to operate digital signal level meters. A truly portable spectrum
analyzer. A small, simple inexpensive calibrator. RF switches
designed to ensure no false switching, not needless panic. All
designed and made not to our specifications, but to yours.

And these are only the beginning. To find out more about our
complete line, call or write today. We think you'll be impressed
with our broad selection for your specific needs.

bottlenecks in the LAN. Once the carriers
begin deploying ATM-based switches,
users will be able to connect across the
country at the same high quality as they
connect across their office.

Sammartino speculated that ATM in-
terface equipment in the $1,000 per port
range could be available as soon as
next summer, which would make it fea-
sible for high-speed computer networks.
Other analysts have speculated that
ubiquitous ATM is 10 years away, at
which point it will provide connections at
every level, from inside houses to global
communications. CT

APPLIED INSTRUMENTS, INC.
_—————ee—————ae—————
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PCN/PCS

(Continued from page 23)

have to first resolve the issue of a na-
tional PCN/PCS numbering plan.
Taken altogether, the entire regulatory
process coupled with the issue of stan-
dards could put the PCN/PCS market
well into the late 1996-98 time frame.
That is, if one accepts the premise of
PCN/PCS as only a mobile handset-
based service.

The regulatory wheels of the FCC
grind slowly. However, there can be lit-
tle doubt that market forces will even-
tually create a demand for PCSs in the
United States. Who will dominate the
market and what form services will
take still remains the subject of some
speculation. Certainly the type and ex-
tent of PCN services that will ultimately
emerge depends a great deal upon
what the consumer market will buy.
And certainly the FCC’s agenda for

| PCSs centered on the definition of ser-
| vices, technologies, spectrum and reg-

ulatory issues will in no way enhance
the emergence of a market.
Perhaps the real issue is how to

| capitalize on a $30 billion to $40 billion

PCN/PCS consumer market. Simple.
Why not take advantage of the assets
at hand that include existing infrastruc-
ture and established tariff products?
Perhaps this could include the de-
ployed cable TV infrastructure reach-
ing into the estimated 90 percent of the
nation’s households — much of it sup-
ported by two-way capable cable and
fiber.

In search of natural
solutions — while we wait

Issues such as numbering plans,
sufficient spectrum, CT-2 standards
and regulatory matters need not pro-
vide a deterrent to emulating PCN/PCS
services. Cable TV companies have
the infrastructure and capabilities to
support a viable PCS-like service with
full access to the public network — all
within existing regulations.

Why not use off-the-shelf hardware,
software and special switching sys-
tems capable of integrating video,
voice and data over available two-way
video distribution systems to emulate
PCN/PCS services? Systems are now
available that, when properly integrat-
ed, will provide a cable company the
ability to support a broad array of in-
the-home services (not to mention
value-added access into the public net-

| work).
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Practical PCN/PCS solutions

PCSs are synonymous with a
portable telephone number. PCN Inc.,
a Chicago-area software company,
has developed an innovative way to
emulate the concept of a “portable per-
sonal telephone.” Its service utilizes
tariff services within the public network,
coupled with off-the-shelf garden vari-
ety hardware, to provide a personal
telephone number fixed to a person
and not a place. The system has effec-
tively bypassed the pain associated
with PCN/PCS licensing, spectrum al-
location and numbering plans to pro-
vide one of the first viable PCN/PCS-
like services in the United States.

Figure 1 on page 22 shows the sys-
tem that has been designed to support
these specialized services. Basically
this service provides a subscriber with
a telephone number that can given out
to the subscriber's customers, clients,
etc. Thereafter, a subscriber can be
reached at any time through this spe-
cial number. The operation is simple in
concept. When a subscriber leaves his
primary location, he calls the PCN Inc.
service node to access his records
stored in a customized data base. At
that time, he simply enters the next
telephone number at which he can be
reached. Anyone wishing to call the
subscriber can reach him through his
PCN Inc.-assigned number — no mat-
ter where he travels on the public net-
work.

The PCN Inc. system uses off-the-
shelf hardware comprising a Summa
Four SDS-1000 switch used to link the
PCN controller (a 386/486 platform)
and the local BOC tandem switching
facility. The SDS-1000 functions as a
high-capacity intelligent network server
providing both incoming and outgoing
telecommunications routing support.
As well, it provides a direct link be-
tween the public network and the
386/486 computer platform’s support
communications software to handle the
necessary protocol and information
flow.

A pool of DID numbers are used to
assign a customer a unique calling
number. An incoming call detected by
the SDS-1000 passes the DID number
called to the computer, which then qual-
ifies the customer and passes the call to
special system software. The system
files are used to match the incoming as-
signed subscriber number to the new lo-
cation number that the subscriber has
provided the PCN service node. The
new number is used by the SDS-1000

COMMUNICATIONS TECHNOLOGY

to make an outgoing call to the “new” lo-
cation supplied by the PCN subscriber.
Presumably, the subscriber is at the
new number and is reached by the call-
ing party. In the event that a subscriber
cannot be reached, the caller is then
transferred by the SDS-1000 to a voice
mail machine, which in turn accepts a
message for the subscriber. Sub-
scribers also can utilize PCN Inc. soft-
ware (which works with the SDS-1000)
to develop their own customized call-
processing arrangements.

Taking it one step farther

A review of quarterly PCN/PCS ex-
perimenters’ reports filed with the FCC
suggest several technical approaches
to provisioning PCN/PCS services over
a two-way cable infrastructure. While
the designers suggest two-way cable as
the basis for the system, the expansion
to fiber cable networks will provide a
more viable approach for today's mar-
ket.

Figure 2 (page 23) shows a fully inte-
grated network deploying an SDS-1000
intelligent network interface, a two-way
cable network PBX system (First Pacif-
ic) supporting an intelligent subscriber
voice/data interface unit. The cable PBX
system is actually an intelligent TDMA
multiplexer that can be deployed in this
network as microcell nodes linked to a
headend or central processing hub. In
this configuration, the cable PBX sub-
system uses a band-splitting approach
to distribute TV programming one way
while handling two-way (voice/data)
traffic in separate 6 MHz channels. A
voice interface unit at the subscriber lo-
cation supports a voice or data interface
and provides all of the intelligence to
support call supervision, ringing, bat-
tery, efc.

In support of a large subscriber base,
multiple microcells would be established
and linked to a hub location that would

be linked directly to a switch like the
one described previously. A switch
serves a variety of functions that in-
clude: interface to an applications plat-
form to support network administration
functions (billing); network routing; in-
coming call management in support of
specialized functions like in-home ser-
vice ordering; incoming/outgoing call
routing; routing into specialized or cus-
tom services such as a transportable
telephone number service (discussed
previously); voice mail; electronic mail;
etc.

An easy migration

As we can see from these examples,
a direct transition to a PCN/PCS-like
service platform is possible with avail-
able technology. Further, such plat-
forms can be constructed within the pa-
rameters of existing tariffs and spectrum
allocations using off-the-shelf hardware
and software solutions. While wireless
PCN/PCS networks may require a bit
more maturing before they can support
affordable mass market services, there
is a clear route for provisioning such
services.

Obviously, there is little need to wait
for resolution of standards and spec-
trum allocation as these issues alone
could push a market-ready product 36
months or more into the future. Further,
the U.K. Telepoint experience tells us
that there is little market for still another
mobile handset service. Certainly such
a service by itself is not capable of ex-
citing sufficient market revenues to sup-
port a viable PCN/PCS service. Howev-
er, there are other direct market ser-
vices that can be developed that would
be perceived by consumers as provid-
ing good dollar value. For this reason,
we should stop wasting time with tech-
nology that won't sell (CT-2 Plus mobile
handsets) and look to other more useful
services to offer the public. CT
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employing interleaving for burst-error channel

Figure 4: piagram of a communications system

In choosing a transmission pulse
shape, special considerations should
be taken to limit the amount of inter-
symbol interference (ISI). ISI arises
from non-flat frequency response

Source
e Channel

encoder

Digital

» Interleaver
modulator

and/or group delay response of the
band-limited transmission channel. S|

results in spreading of the pulses in

time such that the amplitude of a given
pulse is influenced by the preceding
and following pulses. ISI is a limiting
factor in the band-limited transmission
of digital pulses. With no ISI present,
the transmitted pulse amplitudes will be

Transmission
channel

Destination
Digital

demodulator

Channel

decoder

Deinterleaver -y

at their optimal levels and the decision
on a particular pulse amplitude would

be simple to make. However, if IS] is

Digital HDTV

(Continued from page 25)

time so that errors within a code word appears to be inde-
pendent.

Another method for increasing the coding efficiency is
to use concatenated block coding. A concatenated block
code consists of two separate codes that are combined to
form a larger code. Usually one code is selected to be
non-binary and the other binary. The two codes are con-
catenated as illustrated in Figure 5. The non-binary code
forms the outer code and the binary code forms the inner
code.

The channel decoder extracts the digital information
from coded information. Error detection and possible error
correction also is performed by the channel decoder. The
channel decoder performs the inverse operation of the
channel encoder with more complexity used than the en-
coder, depending on the decoding algorithm used.

Digital modulator/demodulator

The digital modulator is the interface device that maps
the digital information into analog waveforms suited to the
characteristics of the (band-limited) transmission channel.
The binary output of the channel encoder is converted into
pulses of finite duration for transmission over the channel.
At the receiver, the digital demodulator must convert these
pulses back to binary 1's and 0's.

present, a pulse amplitude may cross
the decision thresholds and the wrong amplitude value se-
lected.

Among the pulse shapes that minimize the transmission
bandwidth and eliminate ISI is the Nyquist pulse shape.
This pulse shape is best described by the fact that it has a
frequency response with odd amplitude and even phase
symmetry about one-half the symbol rate (Nyquist fre-
quency). Depending on the amount of roll-off above the
Nyquist frequency, a different pulse shape is obtained. A
signal waveform generated using a Nyquist pulse has the
property that at the sampling instant within each pulse in-
terval, only the present pulse amplitude value is non-zero
and all the other pulses values are zero at that time.

The modulator in a digital communications system may
map a sequence of binary digits into a corresponding set
of discrete amplitudes or a set of discrete phases or a set
of discrete frequencies. The resulting signal waveform de-
pends on the method by which the binary information se-
quence is mapped onto the modulated carrier wave. The
modulation is represented by a vector in an appropriate
signal space, such as discrete carrier amplitudes and/or
phases at the sampling instant. If the modulator maps the
information sequence into a corresponding set of discrete
amplitudes, the modulation method is called pulse ampli-
tude modulation (PAM) or amplitude shift keying (ASK).

The signal space or constellation diagram that repre-
sents PAM is illustrated in Figure 6 (on page 58) for M = 2,
4 and 8. We make two observations concerning the PAM

employing a concatenated code

Outer _»| Innerencoder .| Digital
Input encoder modulator
data
Output
data :
- Outer < Digital
decoder tanerdegodsy demodulator

Figure 5: Diagram of a communications system

signal space constellation. One is that
the signal has a one-dimensional (vec-
tor) representation. Namely, that is the
signal amplitude. Second, the signal
points are selected to be symmetrical
with respect to the origin.

The PAM carrier-modulated signal is
a double sideband suppressed carrier
(DSB-SC) signal and requires twice
the channel bandwidth of the base-

Transmission band signal for transmission.

channel

Alternately, we may use a single side-

g ]

band (SSB) PAM where the spectrum
of the signal is reduced by a factor of
two in spectral width. Instead of using
SSB, a vestigial sideband (VSB) PAM
is more commonly used since SSB
cannot transmit a DC component. The

56 OCTOBER 19392

COMMUNICATIONS TECHNOLOGY



SIGNAL LEAKAGE
ENT

VS
Many variables affect the accuracy of a signal
) 7/ leakage program.  Some variables, such as leak

polarization angle. distance correction and antenna
pattern disruption, are difficult to control. - Other
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Figure 6: signal space diagram for digital
PAM signals

M=8

bandwidth efficiency of PAM/SSB also can be obtained by
simultaneously impressing two independent symbol se-
quences on two quadrature carriers at the carrier frequen-
cy. The resulting modulation technique is called quadra-
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Figure 7: several signal space diagrams

for QAM
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ture amplitude modulation (QAM). QAM signal waveforms
are a form of combined amplitude and phase modulation.
Several different constellation diagrams for QAM are illus-
trated in Figure 7 for M = 4, 8, 16, 32 and 64. We observe
that the QAM signal waveforms result in rectangular signal
space constellations when the amplitude values on the two
quadrature carriers are equal.

At the receiving end of the digital communications sys-
tem, the digital demodulator processes the channel-cor-
rupted transmitted waveform and produces from each
waveform a single number that represent an estimate of
the transmitted data symbol.

Transmission channel

The transmission channel provides the data path be-
tween the source and the destination. The channel may be
a twisted pair of wire, a coaxial cable, an optical fiber
cable or free space over which the information is transmit-
ted. Due to spectral limitations, the transmission channel
possesses finite bandwidth, and the information-bearing
signal often suffers amplitude and phase distortion as it
travels over the band-limited channel. In addition, the sig-
nal power also decreases due to the attenuation of the
channel. Furthermore, the signal is corrupted by unwant-

| ed, unpredictable signals such as noise and intermodula-

tion products.

It is because of these limitations that extra efforts must
be taken in designing systems that provide protection
against such channel impairments. For the cable plant, im-
pairments such as composite triple beat (CTB), composite
second order (CSO) and microreflections causing I1S| are
the predominant factors. Therefore, in implementing a
modulation scheme, these impairments must be taken into
consideration to ensure reliable communication. Such
techniques employed in the proposed digital HDTV sys-
tems will be covered in Part 2 of this article. CT

Author’s note: | would like to thank C.K. Tanner and R.S.
Prodan whose suggestions and criticisms have added sig-

| nificantly to the value of this article.

COMMUNICATIONS TECHNOLOGY



Times Fiber
1S not

your average
hole 1n the wall
company.

If you're like many cable systems, you're paying way too much for cable. Too much in rebuilds because of
moisture and corrosion damage. Too much in truck rolls because of cold weather conductor pullouts. Too
much in upgrades because the bandwidth couldn't live up to the demand. Too bad. Because it doesn’t cost
any more to specify 1 GHz bandwidth, triple-bonded Times Fiber trunk and feeder cable up front. And then
reap the rewards of superior cable technology all the way down the line. Call 1 (800) 677-CATV.

TFC TIMES FIBER COMMUNICATIONS, INC'
an

FPY company
358 Hall Ave. - PO.Box 384 - Wallingford, CT 06492

See us at the Atlantic Cable Show, Booth 410, 412 Reader Service Number 50.



FCC measurements
(Continued from page 26)

ence level, sweep speed and filter settings taken care of auto-
matically. Measuring the amplitude and frequency of the visual
carrier and aural carrier on any channel then requires only
three more keystrokes.

To measure carrier levels and frequencies for every chan-
nel on your system, select the channel survey option from the
“CATV/Applications” menu. Channel survey steps through
each channel, performing visual and aural carrier level and
frequency measurements. Results from the survey are stored
in the analyzer's non-volatile memory as a file that can be
viewed on the display, output to a printer or downloaded to a
PC for report generation.

Aural carrier level and frequency

The aural carrier frequency must be 4.5 MHz £5 kHz above
the visual carrier frequency. This is not by any means a re-
strictive tolerance. Modern cable transmission equipment is
typically much better than this. If a carrier were to stray be-
yond this limit, audible distortions might occur and the possibil-
ity of interference with adjacent carriers might increase.

Additionally, the aural carrier level must be between 10 dB
and 17 dB below the visual carrier. This new allowable aural
carrier level range is relaxed over the previous industry stan-
dard, with the old range being from 13 to 17 dB down. Howev-
er, the new regulations also stipulate that the aural carrier
must not interfere with the adjacent upper visual carrier, some-
thing that might happen when the aural carrier is only 10 dB
down.
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To center the channel you're measuring on the display,
simply type the channel number on the front panel keypad.
For the best signal level measurement accuracy using a spec-
trum analyzer, you must use the same RF attenuation for both
the visual and aural carrier levels. So when moving the top of
the aural carrier into the top division of the display, use only
the reference level control; do not change the RF attenuator
setting from the one you used during the visual carrier level
measurement. Then switch back to 1 dB/division for better
resolution. Set the sweep speed to 50 ms/division and span to
50 kHz/division and record the aural carrier amplitude and fre-
guency. Subtract the aural carrier amplitude from the visual
carrier amplitude, and subtract the visual carrier frequency
from the aural carrier frequency. It's the differential results that
are specified in the regulations, not absolute levels and fre-
quencies.

Again, the aural carrier level and frequency values are de-
termined automatically by the 2714 when using the embedded
carrier measurement routine. If the aural carrier frequency is
out of spec, look to the headend modulators for the problem.
There's nothing in the transmission path that can cause a fre-
quency shift between visual and aural carriers.

Stability

Making the visual and aural carrier measurements just dis-
cussed is fairly straightforward. Having to repeat the visual
carrier level measurements twice a year, four times within a
24-hour period, at six or more points in the system (for sys-
tems with 1,000 or more subscribers), and on every video
channel will be a significant undertaking.

The new visual carrier level stability requirements state
that, in a 24-hour period, the visual signal level on each chan-
nel must not vary more than 8 dB. Further, no channel’s visual
carrier may be more than 3 dB above or below the carrier on
an adjacent channel, and the difference between the highest
and lowest visual carrier levels in a system may be no more
than 10 dB. This 10 dB variation applies to systems with a 300
MHz upper frequency limit. For every 100 MHz above 300
MHz, the FCC gives you an additional 1 dB variation.

The 2714’s channel survey application reduces these mea-
surements to a few simple steps that take very little time: Con-
nect the analyzer to the system, select the channel survey,
and wait a couple of minutes for the results. If any problems
surface during these tests, an automated sweep system would
be an invaluable tool while identifying and isolating the fault.

Automation is the only answer

If you do some simple math, you'll find that a 1,000-plus-
subscriber, 60-channel system is required to make 1,440 visu-
al carrier level measurements two times a year. Then add to
the basic level measurements all the calculations necessary to
determine the variation in carrier levels, adjacent channel lev-
els, and maximum visual carrier level differences in a system.

The sheer quantity of these required measurements and
calculations cries out for automation. And these numbers don'’t
include the four-plus channels on which you'll need to mea-
sure hum, coherent distortions, carrier-to-noise ratio and am-
plitude characteristic.

Microprocessor-controlled cable TV spectrum analyzers
can be programmed to quickly step through these and many
other RF measurements and log the data necessary to meet
federal regulations. Without the level of automation they offer,
it will be nearly impossible to perform the required tests on all
but simple systems with very few channels. CT
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A tale of two TDRs

The following is a history, description
and “back to basics” guideline for digital
and waveform time domain reflectome-
ters (TDRs).

By Duff Campbell
Vice President, Sales and Marketing
Riser-Bond Instruments

t was the best of times; it was the

worst of times. Oops. Sorry, that's A
Tale of Two Cities. This is the tale of
two TDRs, although that first line does
describe in a sense the story of TDRs,
old and new.

Since World War Il, the TDR has
been a helpful but somewhat complicat-
ed and expensive troubleshooting tool.
Because of today's very simplified and
low cost models, the TDR is now enjoy-
ing renewed popularity.

The worst of times weren’t really that
bad, since even the oversized and
overpriced TDRs of the past were cost-
effective. However, today’s models
allow aimost anyone from the first level
technician to the highest level engineer
to resolve cable problems faster and
easier. Modern TDRs are helping to
provide at least a better time, if not the
best of times, when it comes to trou-
bleshooting various cable systems.

TDRs are being used more exten-
sively in all areas of telecommunica-
tions as well as many other industries
utilizing cable. The high speed and very
accurate results of a TDR make it a fa-
vorite among cable installers and main-
tenance personnel. It also is gaining
popularity among power companies
due to the non-destructive nature of the
test. TDRs also have been developed
for the testing of fiber-optic cable
(OTDRs).

In the beginning

During World War I, Germany had
miles of underground cable for commu-
nications purposes. A technique was
needed to locate the breaks and loose
connections in cables that could not be
visually inspected. The TDR was in-
vented for that purpose.

Whether the TDR is referred to as
cable radar, pulse/echo, echometer or
simply cable fault locator, the tech-
niques used to locate cable faults are

Figure 1: BNC-to-alligator
clip probe

the same. This transmission and reflec-
tion technique is very similar to the
radar used in ships and airplanes.

A TDR generates a signal that trav-
els down the cable. When the signal
reaches a cable fault (impedance
change) or the end of the cable, all or
part of the signal energy is reflected
back to the instrument. The transmitted
pulse and reflection(s) can be displayed
and/or the transit time can be mea-
sured. The distance to the fault is then
determined by how long it took for the
pulse to make a round trip from the
TDR to the fault and back again. The
size and shape of the transmitted and
reflected pulses indicates the size and
type of the fault encountered.

Because of the pulse/reflection
method of the instrument, the signal
must travel down the cable, “see” a fault

Figure 2: Ringing in the base-
line

(or the end of the cable) and travel back
to the instrument. If the signal is ab-
sorbed by a termination, no signal will
return to the instrument and no read-
ings will be displayed. For this reason, it
is best if all equipment can be discon-
nected from the cable being tested.

Digital vs. waveform

Until the early 1980s, the waveform
TDR was the only type available. The
advent of very simplified digital numeric
instruments has had a great impact on
the popularity and usage of the TDR. A
digital TDR is easier to operate and
costs only a fraction of its more sophis-
ticated counterpart, but is limited in both
range and capability. It also will display
only the distance to the fault.

Simplified digital TDRs bring with
them both good news and bad news.
The good news is that a digital TDR
takes away all of the waveform interpre-
tation. The bad news is that a digital
TDR takes away all of the waveform in-
terpretation. In other words, a digital
model will many times suffice, but
waveform models will always be need-
ed for greater range, sensitivity and ver-
satility.

Although there are many aesthetic
differences, all TDRs operate on the
same basic principle. Whether you use
a traditional waveform instrument or a
hand-held digital model, there are still
rules to follow to help assure successful
results with either type of instrument.

The golden rule for understanding
any new piece of test equipment is:
Read and understand the manual! This
also is the rule most often broken. Per-
haps it's human nature to find a short-
cut. However, the shortcut usually ends
up in added time and expense. This is
especially true of the new simplified dig-
ital TDRs. They look so simple, why
waste time reading the manual?

Don’t forget the obvious

One of the most important and yet
overlooked factors in using a TDR is
simply the cable connection. Many
times the success or failure of a test
can depend on it.

As mentioned before, the TDR
“looks” for a change in impedance.
When the output pulse (a mixture of
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block

Figure 3: Half-inch connector into a splice

ety of cables and
VOPs exist. If the
VOP is wrong, the
TDR distance read-

high frequency signals) of the TDR is

transmitted onto a cable, the point of
connection between the instrument and
the cable will either pass the signal or
reflect part of the signal depending on
the quality of the connection. An opera-
tor may be fooled into false or inaccu-
rate readings when, in reality, it was his
own connection either causing (or
masking) the problem.

The use of a BNC-to-alligator clip
(Figure 1) probe (although quick and
easy) causes an impedance mismatch
at the point of connection. As shown in
Figure 2, this type of connection may
cause “ringing” in the baseline, which is
hard to interpret and can mask smaller
faults. A digital TDR (with no waveform)
may be fooled into false triggering on
the “ringing.”

The proper way to make the connec-
tion is shown in Figure 3. By using a
half-inch connector into a splice block
into an entrance to an F-connector with
a short piece of RG-59 to the TDR, a
closed cable 75 ohm environment is
maintained and the “ringing” (or false
trigger) is eliminated (Figure 4), expos-
ing smaller faults.

Remember to maintain a constant
impedance. When testing 75 ohm
cable, maintain a 75 ohm environment.
When testing 50 ohm cable, maintain a
50 ohm environment, etc. Use connec-
tors and adapters designed for the
same impedance as the cable you are
testing.

An important factor in assuring accu-
racy with a TDR is knowing the velocity
of propagation (VOP) of a cable. VOP is
the speed at which a signal will travel
down the cable. The VOP of the cable
is entered into the TDR to help “match”
the instrument to the cable. A wide vari-

BACK TO BASICS/COMMUNICATIONS TECHNOLOGY OCTOBER 1992

ing also will be
wrong. Refer to the
cable manufacturer
or your operator’s
manual for the cor-
rect VOP of the
cable you are test-
ing.

If a cable’s VOP
is unknown, it is
possible to deter-
mine it. Begin by
| measuring a length
(at least 100 feet)
of undamaged ca-

- . ble identical to the
type you wish to test. (The longer the
cable, the more accurate the VOP ob-
tained.) After connecting the TDR to the
cable, if using a digital TDR, simply
switch the range of the instrument to
match the length being measured.
Next, adjust the VOP switch until the
digital readout displays 100 feet. If
using a waveform TDR, adjust the
waveform so that the output pulse and
the reflected pulse (end of the cable)

Figure 4: Ringing in the
baseline eliminated

are on screen. Adjust the cursors on the
leading edge of each reflection. Next,
adjust the VOP switch until a 100-foot
reading is obtained. The VOP has been
determined.

Cable is “lossy.” A signal is attenuat-
ed (loses strength) as it travels down
the cable. Different cables have differ-
ent loss factors or attenuation. For this
reason, a TDR will test long lengths of
some cables while it may test only short
lengths of other cables.

Each TDR will have a variety of
pulse widths that determines how large
a signal or pulse is generated. The
pulse width and the type of cable being
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tested determines how long a length of
cable can be tested. Lengths of cable
that can be tested may vary from as lit-
tle as a few feet to over 50,000 feet.
However, in reality, most tests will be
from pedestal to pedestal, amplifier to
amplifier, tap to tap, or alley to house.

Cutting down on mistakes

A TDR is the fastest, easiest and
most accurate way to locate a cable
fault. However, there are still factors
that affect the accuracy of the test. For-
tunately, there also are ways to reduce
these errors.

VOP error, measurement error, map
error, temperature, age, moisture, cable
depth and cable snaking are just some
of the factors that can cause problems
in locating cable faults. By testing the
cable from both ends, errors can be re-
duced or eliminated.

Using a cable locator and measuring
wheel, determine the length and path of
the cable being tested. Using the TDR,
test the cable from both ends and
record the distance readings. If the total
of the two distance readings equals the
measured length of the cable, the VOP
is correct and the fault has been locat-
ed. However, if the two readings total
more (or less) than the measured
length, additional steps can be taken to
reduce the error.

If the total of the two readings is
more than the measured length,
change the VOP setting downward and
retest. If the total is less than the mea-
sured length, change the VOP upward.
For each change (upward or down-
ward) in the VOP setting, retest the

“(A) helpful hint when
troubleshooting with
a TDR is to always
start in the shortest
pulse width or
range.”

cable from both ends. Keep changing
the VOP setting until the two readings
equal the known (measured) length.

Testing a cable from both ends helps
reduce error. It also can help uncover
small or hidden faults. A fault contained
relatively close to the instrument is easy
to find. However, faults are sometimes
located a long distance away.

If you test a cable from one end and
cannot locate the problem, the fault
may be too far away or too small for the
TDR to locate. By testing from the op-
posite end, smaller partial faults can be
located. The closer you can position
yourself and the TDR to the problem,
the easier it will be to find the fault(s).

A TDR pulse contains a blind spot
or dead zone. If a fault is located in the
first 5 to 15 feet of a cable, the fault is
sometimes difficult to locate. Adding a
length of cable between the instrument
and the cable being tested can help
uncover these hidden faults. Testing
the cable from the opposite end also
may help uncover the fault.

Another helpful hint when trou-
bleshooting with a TDR is to always
start in the shortest pulse width or
range. Some TDRs have variable pulse
widths or ranges to allow the testing of

different lengths of cable. If you were
testing a 2,000-foot length of cable, it
would seem logical to switch your TDR
to the largest pulse width or longest
range, right? Wrong! Even though the
cable is long, the fault may be con-
tained only a few feet out. The fault
would be masked by the large pulse.

Always start in the shortest pulse
width. If a fault is not seen, switch to
the next larger pulse width and retest.
Keep trying the next larger pulse width
until the fault is located. If a fault is still
not located, try testing from the oppo-
site end and repeat the process.

Conclusion

Time and technology have greatly
simplified today’s test equipment, but
nothing replaces experience and prod-
uct knowledge. Familiarity develops
versatility. The more you use an instru-
ment, the more confident you become
and the more successful you will be.

Whether you use a hand-held digital
model or the more traditional waveform
instrument or whether the equipment is
old or new, use common sense, have
a good understanding of the instru-
ment and look for the obvious.

You cannot compromise in knowl-
edge. To get to know something,
you've got to study it. Experiment with
your TDR in the shop, warehouse or
out in the field. Test various type of ca-
bles and conditions. Learn what to ex-
pect before it happens. Getting to
know your equipment better can make
certain you enjoy the best of times
rather than the worst. Thus, ends the
tale. BTB

SCTE INSTALLER PROGRAM INFORMATION REQUEST FORM

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and in-
staller/technicians. Participants in the program must successfully complete practical examinations in the areas of cable prepa-
ration and meter reading. as well as a written examination on general installation practice. The program is being administered
by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for certifica-
tion in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE Installer Manual.

Please send me information and an application for the SCTE Installer Program.

Name
Address
Phone ( ) FAX ( )
CT 10/92
® The Society of Cable Television Engineers Mail to:
“Serving the Broadband Industry’s Technical Community”™ SCTE

669 Exton Commons, Exton, PA 19341
OR FAX TO: (215) 363-5898

SGTE
L

64 OCTOBER 1992 COMMUNICATIONS TECHNOLOGY /BACK TO BASICS



WHAT YOU WANT IN SERVICE TRUCK EQUIPMENT

You want versatility. Masterack modular
construction allows you to design a service vehicle
to fit your own needs. Pre-planned interior kits,
ladder racks, and a full line of accessories are
available. You want dependability. Masterack

parts are proven day and night, through many
years of rugged service. Whether you need to upfit
one vehicle ore one hundred, our goal is complete
customer satisfaction. You want value. Masterack
equipment is economical because we manufacture
parts for thousands of users and we stock parts so
you can quickly get yours. For innovative, quality
products and complete installation services com-
bined with custom design services and in-stock pre-
planned vehicle interior systems, you want
Masterack.

' masterack

905 Memorial Drive, SE

P.O. Box 100055

Atlanta, Georgia 30348

{404) 525-5501 * 1-800-334-4183

masterack

0N OF LEGGETT § FLAT™ *C

Reader Service Number 54



Spectrum analyzer basics

By Matthew P. Stanek
Technical Instructor
Time Warner Cable

pectrum analyzers are one of the

most useful test instruments avail-
able to cable TV engineers and tech-
nicians. A spectrum analyzer displays
signal amplitude as a function of fre-
quency (frequency domain informa-
tion). From this information we can
measure signal amplitude, carrier-to-
noise ratio (C/N), and many different
distortion parameters such as co-
channel, cross-modulation and others.
To successfully operate an analyzer,
we must understand its makeup and
controls. Although spectrum analyzers
have become more advanced and
more automated, the basic controls
and the measurements we make have
essentially stayed the same.

The super heterodyne spectrum
analyzer (the kind used in cable TV),
consists of an RF attenuator, low-pass
filter, mixers, local oscillators, interme-
diate frequency (IF) amplifiers, a de-
tector, a sweep generator and a cath-
ode ray tube (CRT). Figure 1 is a sim-
plified block diagram of a super het-
erodyne analyzer.

Signal processing is done at a sin-
gle IF. The incoming signal is attenu-
ated, mixed with the local oscillator
(LO) creating the IF. The IF is ampli-
fied and passed to a peak detector.
The detector output also is amplified,
which causes a calibrated vertical de-
flection on the CRT. A sweep genera-
tor is used to synchronize the tuned
frequency to the CRT horizontal de-
flection.

Figure 1: Super heterodyne analyzer

Major controls

The new generation of spectrum an-
alyzers have traded in their old analog
rotary control knobs for soft keys. In
addition to the soft keys, there are
marker functions, numeric input keys,
automated test software and much
more. But whether it’s soft keys or
knobs, the major front panel controls
contained on an analyzer remain: the
frequency control, span control, resolu-
tion bandwidth, sweep rate, reference
level and the input attenuator control.

Frequency control

The frequency control determines
the frequency reference. The selected
frequency is displayed in the center of
the CRT or on the first graticule de-
pending on the mode of operation.

Span control

The span control sets the horizontal
width of the frequency spectrum. The
span width is read as span per division,
which in turn determines the total

Figure 2: Co-channel interference

frequency span
across the display.
If the span is set on

Span/div. = 5 kHz
RBW = 1 kHz

500 kHz/division,
the CRT displays a

1
| Co-channel ratio in dB

| SNBSS

spectrum of 5 MHz
because the dis-
play is divided up
into 10 horizontal
and eight vertical
graticules.

The analyzer
has many span
| widths to choose
|| from. There are two
| special span set-
tings: “max span”
and “zero span.”

nterference
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The max span set-

Detector

SEEEHEEERD
REE/IVEN

ting allows the analyzer to sweep
across its entire frequency range. This
will display the maximum input fre-
quency range of a analyzer. In zero
span the analyzer operates like a tun-
able oscilloscope displaying time do-
main information. This allows viewing
of modulation on a carrier.

Resolution bandwidth

The resolution bandwidth control se-
lects the analyzer’'s 3 dB bandwidth.
The 3 dB bandwidth setting tells us
how well closely spaced signals can be
distinguished from each other. Resolu-
tion is determined by the IF filter band-
width.

When determining resolution, there
are other factors to consider such as
the shape factor, filter type, LO stability
and sideband noise. When selecting IF
bandwidth, we must allow the detector
enough time to fully respond to the am-
plitude of the incoming signal. The time
required depends upon the IF filter.

To check for amplitude errors due to
an incorrect sweep setting, slow down
the sweep speed and look for ampli-
tude variations. Most analyzers have a
warning system to alert the operator
when the sweep rate is too fast. The
sweep control selects the sweep speed
of the analyzer and is read as mi-
croseconds per division.

Reference level
and input attenuation control
The reference level control varies
the level of the signal necessary to pro-
duce a full screen deflection on the
CRT. The input attenuation control al-
lows us to select the amount of attenu-
ation the signal encounters just after it
enters the analyzer. This controls the
level to the first mixer and lets us keep
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high amplitude signals below the com-
pression point, thus allowing us to
measure their amplitudes accurately.

Compression is input overload
caused by excessive levels at the first
mixer. The operator can test for com-
pression by inserting 10 dB of RF at-
tenuation. If the display level changes
other than 10 dB, the analyzer is in
compression, resulting in an inaccurate
measurement.

Amplitude measurements
There are two kinds of amplitude
measurements: absolute and relative.

An absolute measurement is taken
by placing the carrier at the reference
level graticule, giving you a carrier at a
known reference level. The absolute
level is the graticule at which the ana-
lyzer has been calibrated, usually the
top or second graticule.

A relative measurement is taken at
a level below the reference graticule
and is compared to the reference level
or another carrier to derive its level.

To make an absolute amplitude
measurement, the signal must be posi-
tioned on the reference line with the
reference level control. The level of the

B Rugged, Compact
and Lightweight

B Automatic Distance
and Return Loss
Readings

B High Precision
Accuracy (+/-.01%)

B Built-in Printer and
Rechargeable NiCad
Batteries Standard

B Waveform Storage
and Comparison

Standard

Model 1220
$5195.00

RiserBond

RiserBond TDRs

are the best way to save you
TIME and MONEY when locating
faults or measuring cable.

It’s that simple.

m
/7

MTDR-Cable Faul Locator

TOLL FREE ASSISTANCE

s INSTRUMENTS
& \

5101 N. 57th Street
Lincoin, Nebraska 68507

1-800-688-8377

Represented in Canada by:
DGH Communication Systems LTD.

Scarborough, Ontario 800-267-4746

Reader Service Number 56
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signal is then determined by the posi-
tion of the reference level control.
When making amplitude measure-
ments below the reference line, the in-
accuracies can become an inhibiting
factor due to but not limited to the CRT
linearity and log amplifier fidelity.

Carrier-to-noise

The spectrum analyzer generates
and amplifies noise. The noise is gen-
erated after the mixers in the IF ampli-
fiers. This is important when measuring
C/N. The RF input attenuator setting
will affect the C/N measurement. C/N
should be measured with the lowest
RF input attenuation (without causing
the analyzer to go into compression).
The displayed noise will change with IF
filter bandwidth changes. As you
change the IF filter bandwidth you can
observe the noise floor change 10 dB
per decade of bandwidth change as in-
dicated by the following formula:

Change in noise = 10log(BW,/BW,)

Where:
BW,, = new resolution bandwidth
BW, = original resolution bandwidth

All spectrum analyzer noise is speci-
fied in reference to a specific band-
width. An analyzer's lowest noise level
is achieved with its narrowest resolu-
tion bandwidth. In C/N measurements
noise is referenced to a 4 MHz band-
width. To measure C/N, peak the carri-
er to the reference graticule using the
reference level control. If you are using
a tunable bandpass filter to limit the
amount of noise or if you need to use a
preamplifier to obtain minimum input
requirements, you also will need to
peak the carrier by tuning the band-
pass filter. Select the lowest possible
input attenuation without causing ana-
lyzer overload. Tune the analyzer to
view the noise floor. Narrow the fre-
quency span enough so only noise is
visible on the CRT. Use the video filter
to average the noise floor.

You also will need to check for low
noise conditions, which will ensure that
you are measuring the noise in the sig-
nal and not the noise floor of the ana-
lyzer. This is done by removing the
input from the analyzer and observing
the noise floor. The noise floor should
drop at least 8 dB. If it doesn't, a cor-
rection factor supplied by the manufac-
turer is needed to correct for the noise
contributed by the analyzer. C/N is the
ratio between the carrier peak to the
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averaged noise. To convert the mea-
sured C/N ratio to a referenced 4 MHz
bandwidth we use the following formu-
la:

10log(4 MHz/selected resolution band-
width multiplied by the detection error)
+ any errors caused by the IF amps

Where:
Manufacturer will provide you with the
calculation numbers for these errors.

Co-channel

A spectrum analyzer is extremely
helpful in measuring picture impair-
ments. One type of interference is co-
channel, which is caused by undesired
channels on the same frequency as
the desired channel being picked up
through the antenna at the headend.
When broadcast stations are using the
same channel and are within pickup
distance of each other, the Federal
Communications Commission will call
for a frequency offset of £10 kHz to
minimize interference.

When measuring co-channel, center
the carrier of interest on the display.
Set the span/division to 5 kHz and set
the resolution bandwidth to 1 kHz. The
operator will have to slow the sweep
rate to ensure there is no scan loss.
Therefore, the true amplitude of the
signal is being displayed. The co-chan-
nel can be viewed two graticules either
side of the center carrier, £+ 10 kHz, as
shown in Figure 2 (page 66).

A maximum frequency difference of
20 kHz can exist. The measurement is
the difference in peak amplitude of the
desired carrier to co-channel interfer-
ence.

Direct pickup

If you are carrying a broadcast
channel on its original frequency you
may see a leading ghost caused by
ingress or direct pickup due to the dis-
tribution delay. This is sometimes con-
fused with co-channel.

Direct pickup on a channel carried
within a standard frequency system,
which provides a different network or
other information (such as a character-
generated channel on a local broad-
cast frequency), appears as moving
bands across the screen. These bands
are the high level horizontal sync tips
from the interfering channel. The
movement of these bands is depen-
dent on the TV receiver’s horizontal
scan rate, which is synchronized to the
selected signal but not usually syn-
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chronized to the in-
terfering signal.
The visible ef-

Figure 3: Cross-modulation

fects from direct

pickup in a har- RBW = 1kHz

Span/div. = 5 kHz

monic related car-
rier (HRC) system
are moving diago-
nal lines in the TV
picture. The reason
for this is the HRC
frequency alloca-
tion is nearly 1.25
MHz below that of
a standard system
(which the broad-

casters use). i

A Cross-modulation ratio (dB)

| Cross-modulation
interference

v

Therefore, any
direct pickup will
fall 1.25 MHz above the video carrier
appearing as an intermodulation beat
causing devastating picture impair-
ments. Direct pickup also can be mea-
sured using a spectrum analyzer, un-
less the affected channel is a broad-
cast channel being carried on-channel.
To measure direct pickup tune to the
carrier of interest. Set the span/division
control to 1 MHz and the resolution
bandwidth to 100 kHz. Turn off the
channel at the headend and measure
the remaining interfering signal located
on the same frequency as the carrier of
interest you have selected.

Cross-modulation

Cross-modulation, or X-mod, is a
form of third order distortion that is
easily measured with an analyzer.
However, this form of distortion does
not result in new frequency products
but in a form of compression causing
information from one channel to be
modulated on another. X-mod is
caused by operating an amplifier in the
non-linear portion of its characteristic
curve.

To measure X-mod, an unmodulat-
ed carrier is needed. Tune to the un-
modulated carrier of interest. Center
the carrier. Set the span/division con-
trol to 5 kHz and the resolution band-
width to 1 kHz/division. The operator
will need to slow the sweep rate to en-
sure the true amplitude of the signal is
being displayed, verifying there is no
scan loss. Since unmodulated carriers
have no sidebands, if any X-mod ex-
ists it can be measured at 15.734 kHz
on either side of the carrier (approxi-
mately 3 graticules on either side of
the center). An X-mod example is
shown in Figure 3. When measuring X-
mod, we express it in dB relative to

100 percent modulation. To express X-
mod in a percent we use the following
formula:

% X-mod = 10(X-mod measured in -dB/20) x 100

Referring to Figure 3, we measure
the X-mod to be -60 dB. Using the for-
mula just given, we can calculate a
percentage of X-mod to be 0.1 per-
cent.

Many other measurements such as
amplitude modulation, composite triple
beat, depth of modulation, electromag-
netic interference, frequency modula-
tion, hum, second order and terrestrial
interference can be made using a
spectrum analyzer. The specifics of
such material are beyond the scope of
this article. For specific measurement
information you should consult the op-
erating manual for your analyzer. Also,
there are a number of technical hand-
books, manuals and various reference
materials available from analyzer man-
ufactures that can aid you in making
these measurements.

No other single piece of test equip-
ment can match the versatility and
value of a spectrum analyzer. It is an
essential piece of test equipment for
the cable TV industry. BTB
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A brief look at test equipment

By Dane Walker

and it is direct-reading

A Frequency response of signal level meter | (which means we no longer
. 5 Fc 3 have to search for the proper
ooking at the tests nor- & L scale). )
~ =B |, e v
R L . -—As cal reading might be about 8
tle test equipment is needed. voad g mig
In most cases tests are being ! Y volts. With the DVM the

run with very little thought

about the equipment being
used. Frequently, the test

equipment is used to only

about 50 percent of its ca-
pacity, and anyone needing

to go past that point is lost.
This is a look at some of the
different types of test equip-

AML
pilot

reading is more like 8.12
volts. However, for most of
what we do, a reading of 8
volts is just fine. | guess it is
the same principle as having
a digital watch — it is nice to
know the time to the second,
but within 5 minutes works
for most of us. One of the

ment we use and what they
do.

SLM function and use

The function of a signal level meter
(SLM), whether it's been in service
for years or one of the new types, is
to measure peak signal level at a
given frequency. (Editor's note:
Technically, an SLM measures the
RMS value of the instantaneous sync
peak of a visual carrier, or the RMS
value of a CW carrier.) The main dif-
ference is that the newer units do
most measurements automatically,
such as carrier-to-noise measure-
ments and hum modulation, which
the older units also can do, but with a
great deal of user work. Get to know
your SLM — it can do more than just
measure level. But remember that
what you measure is dependent on
frequency.

Most of the newer units are also
tuned via a preprogrammed synthe-
sizer and, for that reason, may not
tune non-standard frequencies. Take
one of the new type meters and tune
it to the pilot of an AML and read the
level. Then adjust the XO to the end
of its range. The level on the SLM ap-
pears to change. This is not actually
due to a true change in level, but to
the fact that the new frequency is
starting to fall outside the frequency
range of the meter as tuned. The ac-
companying figure shows the effect
of an SLM frequency response to a
signal on the skirt of its bandpass.
Signal meters measure level at the
frequency they are tuned to. If you
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change the frequency by more than 1
kHz you should retune the meter.

One other instrument used to mea-
sure levels is a spectrum analyzer.
However, an analyzer costs many
times the price of an SLM and when it
comes to measuring levels, the SLM
wins hands down (not to mention try-
ing to climb a pole with a $35,000 an-
alyzer). One thing to remember when
using the SLM in an AML system, is
that transmitter output power cannot
be read directly due to the frequency
involved. A special microwave test
set can, however, downconvert the
microwave signal to a VHF signal the
SLM can read. The test set is cali-
brated as to conversion gain. By sub-
tracting this number (around 12 dB)
and 48.75 dB (conversion from dBmV
to dBm) from the reading on the SLM,
you will end up with the microwave
level in dBm. Pick the proper instru-
ment for the job and forget about the
image of high-priced test equipment
and you will get the job done.

VOMs and DVMs

The voltage relating to a video sig-
nal is, in fact, a very complex and
high frequency AC voltage. But at the
other end of the spectrum we also
need to measure both AC and DC
voltages. For this use a volt-ohmme-
ter (VOM) or a digital volt meter
(DVM). They both measure voltage,
current and resistance. The main dif-
ferences are that the DVM will give
better resolution (somewhere around
.01 volts in the low voltage ranges)

confusing things about the
old VOMs is all the scales, including
a “dB” scale. This is very useful for
doing a quieting test on two-way ra-
dios, but isn’t really used in the world
of cable TV.

In most cases the use of the in-
strument is very simple: select the
thing you want to measure, set the
scale (if needed), turn on the instru-
ment, hook up the leads and read the
meter. Sounds simple? It can be if
you keep a few simple rules in mind:

1) When we measure voltage we
are looking at the potential difference
between two points, such as a hot
lead to ground or a drop across a re-
sistor; AC or DC it's the same.

2) Current is the flow of electrons
through a wire or circuit, and for that
reason the test requires the circuit to
be broken and the meter to be placed
in series, not parallel as in a voltage
measurement.

3) Resistance is the measurement
of opposition to the flow of current
and is measured in ohms — it is a se-
ries measurement of a non-active cir-
cuit.

A word of caution: When using any
of the auto-polarity DVMs, it is some-
times best to check in both polariza-
tions, i.e., reverse the leads. In some
cases a meter will not read the same
in both directions, and what is
thought to be a bad measurement
may, in fact, be good or the other
way around. If you find a problem like
this, try using a good VOM and send
the DVM out for repair. All test equip-
ment is only as good as the person
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“Most of the newer
(SLMs) are also
tuned via a prepro-
grammed synthesizer
and, for that reason,
may not tune non-
standard frequen-
cies.”

using it. Read the manual and ask
your fellow workers, but don’t fall
into the trap of thinking that be-
cause someone has been doing
their job for five years or more that
they have all the answers. In some
cases they only do what they do be-
cause it's the way they were shown.

Frequency counters

With the requirements set forth in
§76.612 of the FCC rules, we see a
renewed emphasis placed on fre-
quency measurements. The price of
counters used in cable TV ranges
from about $100 to over $7,000.
Most of us ask, what is the differ-
ence, and is one as good as the
other if both are calibrated? Like the

DVM, all have a digital display. The
big difference in price comes from
accuracy — or better put, the accu-
racy of the time base over time and
temperature, frequency response
(how high in frequency it will read),
sensitivity and resolution. Time
base accuracy is expressed in what
is known as parts-per-million (PPM).
A high-quality counter will have a
time base of better than one part in
107, or another way of looking at it
is that if the time base is 10 MHz,
its normal acceptable frequency
error would be within 1 Hz.

Very few counters will measure
signals with modulation on them,
and the ones that will generally
have a lower accuracy time base.
With this in mind, select a counter
with the necessary accuracy for
which you are measuring. Microwave
systems require higher-accuracy
counters than would normally be re-
quired for a cable TV system. In ei-
ther case, the counter must be cali-
brated and traceable to a standards
laboratory so the FCC is satisfied
that the measurements made were
done with properly maintained equip-
ment.

Conclusions

We have taken a brief look at signal
level meters, volt-ohmmeters and fre-
quency counters and how they are
used. The same instruments can be
used in many other ways to give us
useful data in maintaining our cable TV
systems. Accurate recording of mea-
surements can aid in troubleshooting
and provide a baseline to use in as-
sessing system degradation.

Talk to your fellow employees and
ask for help if you are unsure of how a
measurement relates to your system.
Take the time to join a local SCTE
chapter. You will find a number of
people with a high level of expertise
who are willing to help you. Keep cur-
rent with the latest developments by
reading various technical magazines
in the field. Pick up a copy of The
ARRL Handbook for amateur radio —
it is loaded with basic data to help us
better understand electronics and
communications. Attend local semi-
nars whenever possible, and keep
asking questions. Follow these simple
steps and you will find that errors in
maintenance and troubleshooting due
to improper use of equipment will be a
thing of the past. BTB
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FOR SAFETY’S SAKE

Tools and personal
protective equipment — Part 1

By Michael H. Morris
President, Taylor, Morris & Associates

requently we pick up a tool, assume

we know how to use it, assume that
it's safe to use and then use it, perhaps
in a manner that is not consistent with its
intended purpose.

Although the Occupational Safety and
Health Administration does not (general-
ly) tell an employee how to use certain
tools, it does provide guidelines and
mandates that define the tools and per-
sonal protective equipment that cable TV
employees frequently use and (by intent
of the OSHAct) should be trained in re-
spect to. The Telecommunication Stan-
dard, Title 29, Part 1910.268, defines
specific regulations that apply to cable
TV. Areas that are not covered under
this standard are addressed in Parts
1910, 1910.12, and applicable standards
contained in Part 1926 and other sec-
tions, acts and standards as may apply.

This article will address requirements
in the Telecommunication Standard,
Part 1910.268 (section headings A to S).
This is a standard with which every
cable TV technician and manager
should be familiar. Elements of the stan-
dard cover (but are not limited to) the fol-
lowing: tools and personal protective
equipment; ladders; pole climbers; body
belts; gaffs; safety straps; hard hats; eye
protection; aerial lifts; and the test meth-
ods that ensure the personal safety
equipment you use is properly inspected
and is in good condition.

As an example, OSHA does not tell
you how to climb a utility pole. However,
OSHA (through the Telecommunication
Standard) tells you the general require-
ments and the specific requirements, in-
cluding field tests, that your climbing and
safety equipment must meet.

As an example (paraphrased for ease
of reading), the entire body belt assem-
bly, including the safety strap, shall be
tested using one D-ring. The safety strap
shall be attached to the D-ring, with the
other end of the safety strap attached to
a rigid support, a 250-pound “canvas”
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sack filled with sand shall be secured to
the body belt that simulates the waist of
a man and shall be dropped from a
height of 4 feet, free fall.

The standard continues: “Failure of
the body belt shall be indicated by any
breakage or slippage sufficient to per-
mit the bag to fall free from the body
belt.” Additional caveats that would re-
move the belt and safety strap from ser-
vice would include the following: ex-
posed rivets on the inside; belts not
meeting American Society for Testing
and Materials B117-64 (50-hour test);
belts constructed before July 1, 1975
(unless they have passed extensive
testing); belts less than 3 inches in
width or less than 5/32-inch thick; and
many more.

Pole climbers

So what does OSHA say about pole
climbers? Part 1910.268, Section 3,
clearly defines that pole climbers shall be
inspected by a competent person before
each day’s use and a gaff cutout test
performed at least weekly, when in use.

OSHA’s test criteria includes, but is
not limited to: “Pole climbers may not
be used if the gaffs are less than 1-1/4
inches in length as measured on the
underside of the gaff” and “fractured or
cracked gaffs or leg irons, loose or dull
gaffs, broken straps or buckles ... shall
be corrected before the climbers are
used.”

No doubt discussions about when
climbers should and should not be worn
have been repeated over and over by
technical people all over the country.
Here is what OSHA says: “Pole
climbers may not be worn when work-
ing in trees (specifically designed tree
climbers shall be used for tree climb-
ing), working on ladders, working in an
aerial lift, driving a vehicle, nor walking
on rocky, hard, frozen, brushy or hilly
terrain.”

Ladders
So what does OSHA say about lad-
ders? Once again paraphrasing, the

Telecommunication Standard says a
competent person shall inspect and
verify that the ladder is in good condi-
tion and adequately strong for its in-
tended purpose. Ladders, in general,
should be inspected before each use
for mechanical problems including bro-
ken, cracked or missing steps; broken
or cracked feet, rung locks or strand
hooks; severely weathered or bleached
fiberglass; severely peeling fiberglass;
and other structural damage as may be
visible. Additional inspection proce-
dures can be found in your company
safety inspection procedures as apply
to ladders. If your company does not
have a written policy concerning ladder
inspection, the manufacturer of your
ladder can provide you with appropri-
ate inspection procedures.

Hard hat

OSHA addresses the use of hard
hats and eye protection in extensive
detail in various acts and standards. If
you are working underneath a heli-
copter, you must have a chin strap on
your hard hat. Generally, cable TV em-
ployees do not work under helicopters.
Hence, your requirements are differ-
ent.

Cable TV hard hats must meet the
requirements of ANSI Z89.2-1971,
“Safety Requirements for Industrial
Protective Helmets for Electrical Work-
ers, Class B.” Hard hats shall be pro-
vided whenever there is exposure to
possible high voltage electrical contact
and the employer shall ensure that the
head protection is used by employees.
Meat cutter hard hats do not (normally)
meet this requirement as they do not
protect the wearer from high voltage
contact. In other words, if your hard hat
is not stamped with the ANSI code, it is
not adequate.

Eye protection

All eye protection equipment (for the
Telecommunication Standard) must
meet the requirements of Title 29, Part
1910.133(a)(2) through (a)(6) and shall
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6 REASONS WHY
CABLEMATIC IS THE BEST
CORING AND STRIPPING
TOOL FOR YOU.

"\ 4. Ratchet handle and drill
=~ _—~—=_ adapter or T-handle and
drill adapter

5. Durable, precision-
machined aluminum
body

6. Replaceable
sheath cutting
blade produces

1. Strip stops
PS8 beveled edge

available for
exact conductor
lengths

2. Heat-treated, spiral
fluted steel coring bit

3. Tough, color-coded
plastic cable guide
sleeve

N

Low cost, long life and easy
blade replacement make this
tool your best choice for two
big jobs in one operation.

Cablematic

The cable tool innovators
Division of Ripley Company, 46 Nooks Hill Road, Cromwell, CT 06416
1-800-528-8665 (203) 635-2200 FAX (203) 635-3631
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be provided. The employer shall en-
sure its use by employees where for-
eign objects may enter the eyes due to
work operation such as (but not limited
to) drilling, chipping, grinding, cleaning
operations using compressed air,
steam or sand blast, using stud drivers,
tree pruning, handling battery cells and
solutions, and any other activity that
would create the possibility of foreign
matter entering the eyes.

Who's your
“competent person”?

Through the course of this article,
we have used the phrase “a competent
person shall inspect tools and personal
safety equipment prior to each use.”
So, what does this phrase mean? The
OSHACct defines a competent person as
an individual that has demonstrated
proficiency in the safe and healthy com-
pletion of various work tasks. CFR Title
29, Part 1910.268, states: “Employers
shall provide training in the various pre-
cautions and safe practices described
in this section and shall insure that em-
ployees do not engage in the activities
to which this section applies until such
employees have received proper train-
ing in the various precautions and safe
practices required by this section.”

To answer the question, a compe-
tent person has not only demonstrated
safe and healthy completion of various
work tasks, but also has been trained
and/or has demonstrated experience in
understanding the Telecommunication
Standard and its application to cable
TV.

Additional training required by the
Telecommunication Standard, where
appropriate, is:

1) Recognition and avoidance of
dangers relating to encounters with
harmful substances, and animal, insect
or plant life;

2) Procedures to be followed in
emergency situations; and

3) First-aid training, including in-
struction in artificial respiration.

Training, by its broadest definition,
is a tool. Training is the most impor-
tant tool that we have at our disposal.
To best utilize that tool, each of you
should be familiar with and under-
stand the basics of the Telecommuni-
cation Standard and other acts and
standards as required by OSHA.

That same word “training” comes
up once more. Training is the best tool
we have. The avoidance of training is
akin to throwing away your most valu-
able tool. CT
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Planning your 1993 budget? Don’t forget:

N\ Society of Cable Television Engineers
Conference on
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Memories

By Frank J. Ragone

hen | joined Jerrold in June of

1950, the company was produc-
ing two products: the MUL-TV apart-
ment amplifier system and the con-
sumer set-top signal booster. Hank Ar-
beiter, the chief engineer for Jerrold, in-
formed me that we had a major installa-
tion in the Parkview Apartments, a four-
building apartment complex in Col-
lingswood, N.J., just a few miles from
Philadelphia.

What necessity spawns

We first developed a new line of high
output (1 volt) single-channel vacuum
tube amplifiers, wall taps and other ac-
cessories, and started the installation.
To enable us to set amplifier levels,
check subscriber levels and check pic-

DISTRIBUTION
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s ALL DISTRIBUTION TESTS
sCOMPOSITE TRIPLE BEAT
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»CROSS MODULATION
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sPOWER DOUBLING., FEED FORWARDING
REPAIRS EXTRA

CALL FOR DETAILS !

800-346-3083
Fax: 219-259-7192

P VN Midwest
A, CATV Engineering

Jim Wiseman-President
Mishawaka, IN.

SCTE
Member of the SCTE
Repairing CATV equipment since 1978
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ture quality, we purchased a 10-inch
Philco TV receiver and calibrated the IF-
AGC voltage vs. signal level for each of
the three local VHF channels (3, 6 and
10). We mounted two meters on top of
the TV set, one for AGC voltage and the
other for detector output reference. With
the aid of a series of homemade attenu-
ator pads and a commercially available
toggle-switch variable attenuator, we
were ready to meet the challenge and
complete the big assignment.

For three or four days, Hank and |
grunted, groaned, stumbled and two-
stepped as we picked up the huge TV
set, walked it in and out of the car, in
and out of the four Parkview lobbies, in
and out elevators, up and down hall-
ways and in and out of apartments.

One morning, Hank and | faced
each other and admitted that the most
difficult part of the project was lugging
the TV set around. We had to make
that task easier. Since it was a large
wooden cabinet, we decided to attach
handles to the sides. We bought two
large commercial handles and bolted
one onto each side. We not only creat-
ed the prototype of a signal level meter
(SLM), but in just a few days, we made
it a portable SLM!

The progress of the new MUL-TV
system didn’t seem to impress anyone.
But the handles — wow! We received
praise from everyone at the little factory,
praise from the production manager and
praise from the purchasing agent. We
were even complimented by each of the
four lobby guards, who noted that we no
longer shuffled across the lobby but
walked effortlessly through the doors
and to the elevator.

Necessity is indeed the mother of in-
vention. Wow — handles!

Vintage ghost cancellation

The architects for the Parkview
Apartments provided cable conduit from
the antenna site on the roof directly to
the basement and a series of conduit
risers from the basement past each
apartment complex to the top floor.
Thus, the TV signals could only be de-
livered from the antenna site to the

“Finally, if all else
failed, we recom-
mended rabbit ears.”

basement and then back up to the top
floor of the building.

You guessed it. The signals deliv-
ered to the top floors were at typical
levels, but direct pickup signal was at
the strongest levels. Customers in the
apartments facing Philadelphia com-
plained of ghosting. Hank and | went
back to Parkview and split the signal in
the basement and installed four addi-
tional repeaters (one in each wing).
While that helped to reduce the ghost-
ing effect on the top floors, it didn’t
eliminate it.

Some of the 1950s vintage TV sets
included sections of aluminum foil cov-
ering on the interior of the sets to pre-
vent discoloration of the finely polished
wooden cabinet due to the internal heat.
The foil aggravated the ghosting prob-
lems. We discovered that by carefully
orienting the TV sets, we could reduce
the ghosting to acceptable levels. Of
course, we had limited orientation range
and cautioned the tenants not to change
the “setting.”

In other locations, we replaced the
twin lead antenna connection to the
tuner with a coaxial lead. Finally, if all
else failed, we recommended rabbit
ears.

Oddly enough, the tenants were so
anxious to have TV signals, they ac-
cepted our ghost canceling recommen-
dations. They didn't approach the won-
derful ghost canceling circuits proposed
for today’s receivers, but | guess our
one-on-one service sold the vintage
techniques. (I know. Why didn't we con-
vert the signals? That light bulb went on
a few years later!) CT

Frank Ragone is vice president of engi-
neering for Comcast Cable Communica-
tions, a Philadelphia-based MSQO. Prior
to joining Comcast in March 1982, he
was vice president of engineering for
Jerrold Electronics, where he was em-
ployed since June 1950.
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If you “walked the line” at 1000 MPH,
you'd work almost as fast as our
5100 Long Range Fault Locator.

Check 60 miles of cable in minutes.

ALT’s 5100 Long Range Fault Locator is a
portable field instrument that locates. identities,
and sizes even the smallest fault on your cable
sheath from up to 60 miles away. Within minutes.

Unlike tradittonal fault locators, our 5100 LRFL
is the only system that enables you to remotely
locate and identity cable sheath damage. No more
“walking the line™ for miles and miles. No
more frustrated guessing.

Catching trouble before it starts.

Our 5100 LRFL is the perfect instrument for
pro-active cable maintenance. Its patented
technology and rugged. portable construction
makes it the ideal field engineering tool. And
because you're identifying sheath damage. you can
schedule repairs long before the cable is compro-
mised and service is affected. The 5100 LRFL also
lets you build entire cable fault histories. logging
all test data and making it avaitable on 3.5" PC
compatible diskettes.

The most complete line of cable
maintenance products.

Automated Light Technologies has over
30 years experience in fiber optics technologies.
We offer a broad range of products for cable
maintenance and protection. from rack-mounted
Cable Monitoring Systems. portable Fault
Locators. Electro Optic Talk Sets. and protection
devices.

You might say our products are so good. they ‘re
worth running out for. Call or write ALT.
60 Industrial Park Road West. Tolland. CT 06084:
1 (800) 229-4ALT (in CT 203-872-0065)
or fax 203-872-6439

Automated
Light
Technologies

Everything for cable monitoring, maintenance, and protection.
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PRODUCT NEWS X

Spectrum
analyzers

Tektronix announced its 2790
Series of ruggedized portable spec-
trum analyzers for applications re-
quiring mid-range performance. The
2790 Series, with just four members,
incorporates all of the performance
features previously covered by nine
spectrum analyzer models. It covers
various frequency ranges from 100
Hz to 325 GHz with resolution band-
widths from 10 Hz to 3 MHz.

A logical front-panel layout re-
duces clutter with a combination of
menus, soft controls and dedicated
controls. The most commonly used
functions, such as center frequency
and marker placement, are tied to
dedicated controls for direct and im-
mediate access. Yet less often used
features are still quickly and easily
accessible through a menu system
that is typically only two deep and never
more than three deep. Additionally,
menus and spectra are simultane-
ously displayed so that the effects of
a menu selection can immediately be
seen.

Reader service #180

Fiber test software
Photon Kinetics introduced new
software for its FiberCheck 5000 re-
mote fiber test system, which en-
hances the system’s versatility and
range of applications. The system
now features remote OTDR opera-

tion, automatic splice location, data
base development, unattended auto-
matic fiber testing and direct access
to remote test units in field locations.

FiberCheck 5000 allows fiber net-
work operators to remotely access
optical fiber cables and perform a full
range of fiber analysis operations
from a single location. It reduces ex-
pensive network downtime by report-
ing cable faults with reference to spe-
cific landmarks so repair crews can
be dispatched quickly to the precise
fault location.

OTDR emulation capability allows
a full range of fiber analysis for rou-
tine maintenance activities. OTDR
emulation makes it possible for a sin-
gle splicing technician with a laptop
computer and modem to measure
each splice during installation. At the
same time the technician can devel-
op complete, consistent network doc-
umentation that is stored in the
FiberCheck 5000 system.
Reader service #209
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INTRODUCING
THE MOST
REVOLUTIONARY
BREAKTHROUGH
IN TECHNICAL i
TRAINING.

Looking for an effective, cost-efficient way to get
and keep your staff up to speed? Interactive video
technical training can help. It could mean fewer
truck rolls from installer error. Fewer job-related
injuries. And increased productivity.

CALL 1-800-833-DISC

MiND EXTENSION
INSTITUTE™%
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Console

Winsted Corp. has introduced
System/90, a contemporary design for
Winsted consoles. System/90 provides
flexibility in designing consoles of virtu-
ally any size and configuration for edit-
ing, production and security systems.
The modular construction allows the
system to be added to or rearranged as
needed.

System/90 consoles feature extra-
deep shelves, providing space for the
largest SEF. Wraparound consoles are
available to fit 45° or 90° corners.
Newly designed bases provide comfort-
able carpeted foot rests. Console
frames are of strong steel construction
for mounting the heaviest electronics. A
variety of optional accessories are
available, including flat shelves, rack
slide kits, power supplies, blank panels
and more. Winsted offers sides and
tops in every PMS color and will match

a customer's color swatch or custom
design the consoles to match any stu-
dio decor.

Reader service #208

European tap

Electroline Equipment Inc. unveiled
SuperTap, a compact 1,000-MHz tap
that can be used as a standard multi-
tap or, with a change of faceplate, as
an addressable tap. The SuperTap is
compact and offers cable TV operators
an addressable tap no bigger than a
standard eight-port tap. The unit comes
in three versions: a simple four-port
unit that offers on-off control of each
drop; a four-port A/B version that adds
on-off control of a basic and premium
tier; and an eight-port in a simple on-off
configuration. All electrical specifica-
tions are identical to the earlier EAS
multitap.

SuperTap offers a permanent sub-
scriber drop with fully electronic con-
nects and disconnects; is compatible
with PAL, SECAM and NTSC today; is
transparent to future high definition TV
formats; and is compatible with digital
compression, which can be added as a
basic or enhanced tier.

Reader service #207

Struggling with TWT
and IMPATT amplifiers?

.

-

Terrestrial microwave
radio solutions:

el

WITH ALL YOUR FIBER OPTIC NEEDS!
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Light source

EXFO has introduced the FLS-
210A, which the company claims is the
first fiber-optic light source capable of
transmitting light at up to three wave-
lengths. A single instrument can, for in-
stance, transmit at 1,300 and 1,550 nm
from one port in addition to providing
visual fault location at 650 nm from an-
other port. -

Telect © 1992
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ou Up

Replace your tired amplifiers with no-has-
sle, Solid State Power Amps. Drop-in units
available to fit your existing radios. We can
satisfy your requirements for microwave
radio retrofit kits. Please contact:

7, Unique Systems .,
@ 55 Torbay Road, Unit 13-15 @
Markham, Ontario L3R 1G7

Phone: (416) 474-0091 Fax: (416) 474-1563
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Numerous combinations of sources
are possible: Users may choose from
built-in LED or laser source options at
650, 780, 820, 850, 1,300 and 1,550
nm. Where outstanding stability is crit-
ical, thermo-electrically cooled lasers
also are available. One, two or three
independent sources may be installed
in one single instrument.

The unit works with the FOT-900,
FOT-900PC or FOT-90A FasTest
compatible power meters to perform
fully automated attenuation readings.
When this automatic mode is activat-
ed, the meter at the receiving end
stores attenuation readings without
the user’s intervention.

Reader service #206

Ground wire tag

Budco introduced an improved
ground wire tag that offers better
durability, strength and outdoor
longevity, according to the company.
Also, the company claims the

polyethylene tag did not crack, black-
en or noticeably fade after the equiva-
lent of 10 years in an independent test
lab, and will bend and twist without
breaking.

The standard 1.5- by 3-inch orange

or green tag has a black UV cured
legend that is both weather and
scratch resistant. Custom sizes, leg-
ends and colors are available. The
proprietary blend of polyethylene is
the standard at many telephone com-
panies and is being introduced to the
CATV market exclusively from Budco.
Reader service #205

LAN system

A new local area network (LAN)
system from Zenith Electronics Corp.
provides low-cost computer links over
metropolitan cable TV systems.

According to the company, using
broadband cable as a multimedia
communications conduit enables LAN
data to be transmitted across a coaxi-
al medium and coexist with other ser-
vices, including broadcast video,
manufacturing networks, point-to-
point data, telephone bypass, securi-
ty, video teleconferencing and other
value-added telecommunications ser-
vices.

Zenith’s cable data products have
been enhanced to use standard sub-
split radio frequency (RF) channels.
The company claims its sub-split RF
channel assignments allow CATV

cable prep:-

BEN HUGHES COMMUNICATION PRODUCTS CO
207 Middlesex Avenug, P.0. Box 373
Chester, Connecticut 064120373
(203) 526-4337 FAX (203) 526-2291

Reader Service Number 67

systems to extend Ethernet and
Token Ring data service connectivity
up to 30 miles for personal comput-
ers, mainframes, terminals and print-
ers to homes, campuses and busi-
nesses.

Reader service #197
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Drop wire clip

Erico Inc., manufacturer of Caddy
fasteners, announced it has straight-
ened out the inherent problems of
drop wire installations. The new PCS1
drop wire clip locks into place without
kinking, bending or deforming drop
wires. This allows multiple clips to
hang from a single drop wire without
raising the ceiling grid.

The PCS1 attaches to #8 through
#12 drop wire and provides support
for. 14-2 through 12-2 AC/MC, BX or
communications cable up to .600 OD
without having to trap the cable
against the wire. This allows the in-
staller to return and complete the in-
stallation by snapping the cable into
the boot on the PCS1, eliminating the
need to stand on a ladder and hold a
cable in one hand while trapping it be-
tween the drop wire and fastener with
the other hand.

Reader service #204

Audio system

Microwave Radio Corp. (MRC) has
developed the DigiPro digital audio
system, designed to provide CD-quali-
ty sound over existing or new video
microwave links. The system is suit-
able for both studio-to-transmitter links
(STLs) and multihop intercity relays.

DigiPro carries both the digital
audio programs and a control channel
on a single subcarrier, Using standard




CCIR subcarrier spacing, DigiPro effec-
tively doubles the baseband capacity
above video for audio programs. The lat-
est technological improvements in adap-
tive coding and digital compression tech-
niques are incorporated, including a sig-
nal-to-noise ratio of 86 dB or greater.

The system was developed to solve
difficult broadcast audio problems such
as audio signal degradation during signal
fades and overall low audio quality.
According to the company, the signal
quality remains constant even during a
deep path fade.

DigiPro encoders and decoders can
be used for new and existing rack-
mounted, fixed microwave radio sys-
tems. In fixed installations, the DigiPro
system interfaces directly to the MRC
model FLR and FLH Series radios via
the composite input. It also can be
used in existing microwave installations
to replace analog subcarriers. The
complete system includes a digital
audio encoder and a digital subcarrier
modulator for the transmit end; and a
digital audio decoder and a digital sub-
carrier demodulator for the receive
end. Each component is one standard
EIA rack unit high (1.75 inches).
Reader service #200

~v
h’znu‘ Fogn

o

Mini OTDR

The new FF-1300 Feature Finder
by Laser Precision Corp. is a mini
OTDR designed for testing and main-
taining multimode fiber-optic cables.
This test instrument features high res-
olution 850 nm optics, a high contrast
LCD display, single button operation
for both automated analysis and trace
display, and up to eight hours of oper-
ation on rechargeable lead acid bat-
teries. The unit automatically locates
reflective or non-reflective events in
fiber-optic cables and reports the loca-
tion, loss and reflectance of the

events. In addition, the unit features a
trace display option, should further
analysis of the data be required. Other
options include print capability via the
FF-105 printer option and data down-
loading using the FF-110 FF-View
software package.

Reader service #199

Laser diode

controller

ILX Lightwave has released the
LDC-3752 high-power laser diode con-
troller, the newest in its line of micropro-
cessor-based controllers offering both
current and temperature control in the
same unit. The 6-amp, low noise cur-
rent source features photodiode feed-
back for constant-light operation, as
well as proven laser protection circuitry
to extend laser lifetimes. The current
source also features high stability and
flexible modulation capability. The 44-
watt, high-capacity temperature con-
troller will drive TE modules from -99° C
to +150° C with .01° C stability. It is de-
signed for complete system integra-
tion with other equipment, offering a
GPIB/IEEE 488.2 interface option.
Reader service #198

Made in the USA by:

®
sade":o. Inc- 75 West Forest Avenue, Englewood, New Jersey 07631

54-600*MHz . . . only $849 Complete
Sadelco’s Model 7600 Signal Level Meter

Comes Complete With:

(J +1dB Accuracy

O] Hluminated Meter
[J Color Coded Dial
[J Electronic Shut-Off
[] Speaker

[] Steel Case

[J Padded Nylon Bag
[ Ni-Cad Batteries

[J Charger

*812 MHz, Model 7600V

Tel: 201-569-3323
Fax: 201-569-6285

See us at the Atlantic Cable Show, Booth 300. Reader Service Number 68
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BOOKSHELF

The following is a listing of videotapes
currently available by mail order through
the Society of Cable Television Engi-
neers. The prices listed are for SCTE
members only. Non-members must add
20 percent when ordering.

& Category V Review Course: Data Net-
working and Architecture — Al Kuolas of
American Cablesystems discusses digital
data and methods of transmission, cover-
ing such topics as bits and bytes, parity
bits, verification, formats of information,
networking, modulation and multiplexing.
Note that this updated version of T-1047
features a different instructor. (1 hr.) Order
#T-1061, $35. B-V

@ Category VI Review Course: Terminal
Devices — William Cohn and Mike Long
of Zenith Electronics Corp. discuss regula-
tory agencies and standards, signal levels,
noise figures, locating the source of
ingress, installation equipment and prac-
tices, converters, remote controls, interfac-
ing with consumer equipment and emerg-
ing technologies. (1-1/2 hrs.) Order #T-
1062, $45. B-VI

& Category Il Review Course: Trans-

portation Systems — Tom Strauss of
Hughes Microwave provides a technical
look at transportation systems, including
the benefits and trade-offs of different
methods. This program begins with a
basic discussion of the decibel and then
goes on to cover baseband video and its
waveform, distortion, harmonics, ingress
and satellite transmission. It also deals with
microwave transmission and refraction, in-
cluding AM and FM transmitters and re-
ceivers. (1 hr.) Order #T-1063, $35. B-lll

Note: All tapes listed this month were
videotaped at Cable-Tec Expo '88 in San
Francisco. The appearance of the symbol
B- indicates a videotape relating to a cer-
tain category (noted by Roman numerals
I-VIl) of the Broadband Communications
Technician/Engineer (BCT/E) Certification
Program. All videotapes are in color and
available in the 1/2-inch VHS format only.
They are available in stock and will be de-
livered approximately three weeks after
receipt of order with full payment.

Shipping: Videotapes are shipped UPS.
No P.O. boxes, please. SCTE pays sur-
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Now we’re
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on a whole new

wavelength.

face shipping charges within the continen-
tal U.S. only. Orders to Canada or Mexico:
Please add $5 (U.S.) for each videotape.
Orders to Europe, Africa, Asia or South
America: SCTE will invoice the recipient for
additional air or surface shipping charges
(please specify). “Rush” orders: a $15 sur-
charge will be collected on all such orders.
The surcharge and air shipping cost can
be charged to a Visa or MasterCard.

To order: All orders must be prepaid.
Shipping and handling costs are included
in the continental U.S. All prices are in
U.S. dollars. SCTE accepts MasterCard
and Visa. To qualify for SCTE member
prices, a valid SCTE identification number
is required or a complete membership ap-
plication with dues payment must accom-
pany your order. Orders without full and
proper payment will be retumed. Send or-
ders to: SCTE, 669 Exton Commons,
Exton, Pa. 19341 or fax with credit card
information to (215) 363-5898.

A complete listing of publications and
videotapes is included in the March 1992
issue of the Society newsletter, “Interval.”
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Videocipher
Headend Equipment
Test Equipment
Line Equipment

Repair

Manufacturing

Research

& Development

NationwidelLab
1-800-749-5452

’SAWTRE[ TRONICS
Formerly Cable TVStrwtts
Reader Service Number 69
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THEWESTERN SHOW @ SILVER ANNIVERSARY

Join more than 10,000 Cable Industry professionals
for the Western Show/Silver Anniversary.

Anaheim, California
December 2, 3 & 4, 1992

o Qver 200 industry-wide exhibits on display with innovative
techniques and state-of-the-art products.

e General Sessions and specific program tracks focusing on a
variety of key issues:
Programming
Technology
Management & Marketing
Finance
Human Resources

¢ Special multimedia hands-on display will allow attendees to
inspect and interact with services that will connect customers to
cable television in the future.

Call (510) 428-2225 for Registration Information
Call (301) 468-3210 for Exhibitor Information
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1-800-331-5997

DRK ENTERPRISES, INC.

DBA
» WE STOCK
&
1575 N. 105th E. Ave. | D RAKE
Tulsa, Oklahoma 74116
918-836-8348
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CALENDAR @

October

6: SCTE Badger State
Chapter seminar, Installer
exams to be administered,
Greenfield, Eau Claire and
Green Bay, Wis. Contact
Gary Wesa, (414) 496-2040.
6: SCTE Music City
Meeting Group seminar,
digital compression, BCT/E
exams to be administered in
all categories at both levels,
Stouffer Hotel, Nashville,
Tenn. Contact Dale Good-
man, (615) 244-7462.

6-7: SCTE Central Indiana
Chapter seminar, BCT/E
exams to be administered in
all categories at both levels.
Contact Gregg Nydegger,
(219) 583-6467.

6-8: Mid-America Cable
Show, Kansas City, Mo.
Contact (913) 841-9241.

6-8: Philips mobile training
seminar, Richmond, Va.
Contact (800) 448-5171
(outside New York state) or
(800) 522-7464 (in New
York).

7: SCTE Ark-La-Tex Chap-
ter seminar, antennas,
BCT/E and Installer exams
to be administered in all
categories at both levels,
Shreveport, La. Contact
Robert Hagan |l, (903) 758-
9991.

7: SCTE Delaware Valley
Chapter seminar, theft of
service, security and cus-
tomer retention, Williamson
Restaurant, Willow Grove,
Pa. Contact Lou Aurely,
(215) 675-2053.

7: Tektronix seminar, how
to evaluate your system,
Portland Marriott, Portland,
Ore. Contact Kathy Rich-
ards, (503) 627-1555.

8: SCTE Chesapeake
Chapter seminar, BCT/E
review, Holiday Inn, Colum-
bia, Md. Contact Jennifer
Wardrop, (410) 461-7017.

8: SCTE Satellite Tele-
Seminar Program, Anat-

COMMUNICATIONS TECHNOLOGY

omy of Professionalism, to
air from 2:30 to 3:30 p.m. ET
on Transponder 14 of Gal-
axy |.

10: SCTE Rocky Mountain
Chapter seminar, Installer
and BCT/E exams to be
administered, ATC Training
Center, Denver. Contact
Patrick Kelley, (303) 267-
4739.

11: SCTE Cascade Range
Chapter seminar. Contact
Cynthia Stokes, (503) 230-
2099.

13: SCTE Central lllinois
Chapter seminar, BCT/E
exams to be administered,
UAE, Decatur, lll. Contact
Chuck Prosser, (309) 347-
7071.

13: SCTE Desert Chapter
seminar, system sweep and
performance testing. Con-
tact Chris Middleton, (619)
340-1312, ext. 258.

13-14: Atlantic Cable
Show, Atlantic City, N.J.
Contact (609) 848-1000.
Also, SCTE BCT/E exams at
both levels and Installer
exams (written only) to be
administered at this show.
Contact SCTE national
headquarters, (215) 363-
6888.

13-15: Philips mobile
training seminar, Hartford,
Conn. Contact (800) 448-
5171 (outside New York
state) or (800) 522-7464 (in
New York).

15: SCTE Central Indiana
Chapter seminar, digital
cable audio. Contact Gregg
Nydegger, (219) 583-6467.
15: SCTE New England
Chapter seminar, BCT/E
exams to be administered.
Contact James Kelley, (401)
943-7930, ext. 230.

17: SCTE Cactus Chapter
seminar, Installer Certi-
fication. Contact Harold
Mackey, (602) 352-5860,
ext. 135.

17: SCTE Cascade Range



Planning ahead
Dec. 2-4: Western Cable
Show, Anaheim, Calif.
Contact (415) 428-2225.
Jan. 6-7: SCTE Emerg-
ing Technologies con-
ference. Contact (215)
363-6888.

Feb. 24-26: Texas Cable
Show, San Antonio, Tex-
as. Contact (512) 474-
2082.

Chapter seminar, BCT/E
exams to be administered in
all categories, Paragon
Cable, Portland, Ore. Con-
tact Cynthia Stokes, (503)
230-2099.

17: SCTE Golden Gate
Chapter seminar, BCT/E
exams to be administered,
Viacom, Pleasanton, Calif.
Contact Mark Harrigan,
(415) 358-6950.

17: SCTE Inland Empire
Chapter seminar, remote
monitoring systems, mea-
surement procedures, and
BCT/E exams to be admin-
istered in all categories at
both levels, Cavanaugh’s Inn
at the Park, Spokane, Wash.
Contact Butch Boyd, (208)
667-5521.

19: SCTE Upstate New
York Chapter seminar,
compliance with New York
state regulations, Four
Seasons Restaurant, Am-
herst, N.Y. Contact William
Grant, (716) 827-3880.
20-22: Philips mobile
training seminar, Boston.
Contact (800) 448-5171
(outside New York state) or
(800) 522-7464 (in New
York).

21: SCTE Appalachian
Mid-Atlantic Chapter tour of
two C-COR plants and the
Cable Museum, C-COR
Plant, State College, Pa.
Contact Richard Ginter,
(814) 672-5393.

21: SCTE San Diego
Chapter seminar, BCT/E
and Installer exams to be
administered in all cate-
gories at both levels. Con-
tact Kathleen Horst, (310)
831-4157.

21: Tektronix seminar, how
to evaluate your system,
Westin Seattle, Seattle.
Contact Kathy Richards,
(503) 627-1555.

22: SCTE Northern New
England Meeting Group
seminar, signal security and
theft of services, Ramada
Inn, Portland, Maine. Con-
tact Bill DesRochers, (207)
646-4576.

23: Tektronix seminar, how
to evaluate your system,
Radisson (Denver South),
Denver. Contact Kathy Rich-
ards, (503) 627-1555.
27-29: Philips mobile
training seminar, Boston.
Contact (800) 448-5171
(outside New York state) or
(800) 522-7464 (in York).

28: SCTE Greater Chicago
Chapter seminar, proof of
performance, and BCT/E
exams to be administered in
all categories at both levels,
Quality Hotel, Palatine, Il
Contact Bill Whicher, (708)
362-6124.

28: SCTE Miss/Lou Chap-
ter seminar, Baton Rouge,
La. Contact Dave Mat-
thews, (504) 923-0256, ext.
309.

29: SCTE New Jersey
Chapter seminar, HBO up-
link tour. Contact Jim Miller,
(201) 446-3612.

November

3-5: Philips mobile training
seminar, Bangor, Maine
Contact (800) 448-5171
(outside New York state) or
(800) 522-7464 (in New
York).

4: Tektronix seminar, how
to evaluate your system,
Crystal City Marriott, Wash-
ington, D.C. Contact Kathy
Richards, (503) 627-1555.
5: SCTE Great Plains
Chapter seminar, BCT/E
exams to be administered,
Grand Island, Neb. Contact
Jennifer Hays, (402) 333-
6484.

5: SCTE Upper Valley
Chapter seminar, video
processing, Holiday Inn,
White River Junction, Vt.
Contact Matthew Alldredge,
(802) 885-9317.

FACT

"1991 Average Repair Charge

LESS THAN $100.00 Including Parts

* Dot e e Gt o Sy Charges
"VIDEOCIPHERS  RECEIVERS
e Most Repairs $93.00 o Repairs
© $169.00 Exchanges o Refurbished Units
o VCI| Plus Upgrades e New Drake

e Microdyne
PROCESSORS e IRD's
e S A Refurbished e S A
e Cadco
e Blonder Tongue MODULATORS

o Triple Crown

LINE GEAR
oS A
o C-Cor
o Sylvania
o Magnavox

e S A 6330 & 9220's
e Cadco

o Drake

o« Microdyne

o Blonder Tongue

o Triple Crown

o Catel

WE SELL, REPRIR
& PURCHASE ALL
€QUIPMENT LISTED

800-331-5997

DRK ENTERPRISES, INC

DBA

QLS

VsdeoCnpher is a registered trademark of General Instrument

Reader Service Number 71
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BUSINESS DIRECTORY /CLASSIFIEDS

SCTE SUSTAINING MEMBER

CATYV DESIGN

ASSOCIATES, INC.

SINCE 1979
« Design « AutoCad Drafting
« Strand Mapping « Cad Training/Setup
« As-Built Mapping « Scanning Services

5524 Bee Caves Rd., Suite C1 - Austin, Texas 78746
Steve Williams

President (51 2) 328 -2461

MIDWEST CABLE SERVICES

— NATIDNWIDE BUYERS —
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 96, Argos IN 46501
Phone: (219) B32-5537 « FAX: (219) B92-5624

Atlantic Cable Show, Booth# 562

AMS-1 CHARACTER GENERATOR

¢ Character
Generators

* VCR Conmrollers

ATARI Computer and Software  « Video Switches

only $499.00! *» Custom Hardware
- and Software

OPTIONAL BATTERY BACKUP!

Dickel Communications Co.  pax 3104964716
5208 East Hanbury St. / Long Beach, CA 90808  Tel. 310-496-0674

E-CABLE, INC.

A Full Service Organization

* Pre/Post Wire MDU & Design ° Installs « Fiber & MMDS

Northern Region Central Region Southern Region
414-536-8488 901-366-0056 504-733-4037
Milwaukee, W1 Memphis, TN New Orleans, LA

* Aerial/Underground Construction « Rebuilds * Audits

Quality Service to the Cable Industry
Call for our Brochure
P.O. Box 533826 Orlando, FL 32853
(407) 894-9444

BRIDGEPOINT

COMMUNICATIONS INC

Coax and Fiber Construction
Full Installation Services
Subscriber Audits and Sales

(214) 617-8888

DALLAS, TEXAS

AUTHORIZED [k A ¢le )

New and Used Converters
Headend & Line Equipment

Leader in Parts Supply Atlantic Cable Show

Booth # V-8
Experienced Export Staft

USA Office: 708-658-6900 + 24 Hour FAX: 708-658-0582

—————— s

B CATV DESIGN SOFTWARE

BSE-Pro

Design your CATV system with BSE-Pro. BSE-Pro is

used world wide for professional engineering of CATV

systems. BSE-Pro has many design features that will
save you time and reduce design errors.

Fax/write for a FREE BSE-Pro Trial Disk!

P.O. Box 90877 Austin, TX 78709-0877 (USA)
512-288-6120 FAX 512-288-2606

Full/modified turnkey residential and commercial installations,

Installation Services

audits, rebuilds, converter change-outs, and upgrades:
MDU pre- and post-wiring, survey and design.

Atlantic Cable Show, Booth #507 509

—r—
-——
‘ -
-
CORPORATION
120 Floral Avenue

New Providence, N.J. 07974
Ph: (908) 665-0133 FAX: (908) 665-0990
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General information

Channel bandwidth at RF: 6 MHz
Scanning lines: 525 lines per frame, interlaced 2-to-1

Aspect ratio: 4 horizontal units, 3 vertical units

Ditferential gain: 20 percent  Differential phase: 10 degrees

Visual carrier location: 1.25 MHz (+1 kHz) above lower channel edge
Color subcarrier frequency: 3.579545 MHz (+10 Hz) above visual carrier
Sound carrier center frequency: 4.5 MHz (+1 kHz) above visual carrier

Scanning sequence: horizontally from left to right, vertically from top to bottom
Horizontal scanning frequency: 15,750 Hz (monochrome), 15,734.264 Hz (color)
Vertical scanning frequency: 60 Hz (monochrome), 53.94 Hz (color)

Per the new FCC requirements in §76.605 (11), (12) and (13), video baseband performance as measured at the output of hear
processing and modulating equipment shall not exceed the following:
Chrominance-to-luminance delay inequality: 170 nanos

TV channel at IF

Picture
(45.75
Sound MHz)
(41.25
MHz)
Color
(4217 4.5
MHz) MHz
25
MHz 3.58 1.25
MHz MHz -

6 MHz

A
y

TV channel at RF

[ | Picture Color
carrier subcarrier

} }

|
|
|
I
|
|
u
1
|

o

05 125

| 0.75 h—— 3.579545 MHZ—D‘

( MH? j——42MHZ —
—»{1.25 MHz b——————4.5 MHz

., 6 MHz

5.

A

Measuring video with an oscilloscope

To make video measurements:

* Use an oscilloscope with at least 5 MHz bandwidth.

* Turn on the oscilloscope and let it warm up for 30 min-
utes. Check to make sure that all knobs are in the “CAL"
position, and verify instrument calibration per the manu-
facturer’s directions.

* Remove the oscilloscope probe from the input BNC
connector (most probes are X10; the oscilloscope should
be in the direct or X1 mode).

* Because the impedance of an oscilloscope is typically 1
million ohms or greater, a 75-ohm feedthrough termina-
tion must be used at the oscilloscope’s input when mea-
suring video. You can use a commercially made
feedthrough termination or you can make your own with a
BNC “T,” a BNC-to-F adapter and a conventional 75-ohm
F terminator (see figure). Install your 75 ohm feedthrough
termination on the oscilloscope’s input BNC connector
and connect the video source being measured to the ter-
mination. If you don’t use a 75-ohm feedthrough termina-
tion for this procedure, the oscilloscope will indicate a
much higher video level than is actually present.

* Adjust the oscilloscope’s controls to the following settings:

Vertical sensitivity (volts/division) 0.2V
Sweep rate (time/division) 5ms
Trigger TV fie
Coupling DC

(If your oscilloscope does not have field or
ing, use line triggering. This will lock the ins
60 Hz AC power line.)

* Center the displayed video signal with the
horizontal position controls. Then, using the
tion control, adjust the position of the video
oscilloscope CRT to align the sync tips wit
near the bottom of the display.

* Adjust your video source until the oscillosc.
1 volt peak-to-peak, or five vertical divisio
sync tips to peak white (peak luminan
chrominance). Depending on the video so
measuring, it may be necessary to install a
ter at the input of the oscilloscope (befor
feedthrough termination) to remove the
energy for an accurate measurement of the
nance amplitude.

Video
source »

Connection to oscilloscope with homemade 75-ohm feedthrough terminati

Oscilloscope input

OO0
1 0.0.0.¢

1

Elements of horizontal sync

—

Horizontal blanking

4 IRE 4 IRE
10.49t0 11.44 ps Color
r / burst
Front Breezeway
porch
Se—
Back porch
Leading J
edge
of
sync Trailing
edge
of
sync

Burst characteristics

First 1/2 cycle exceeding 50 percent determines start of
and its phase

Start
of burst

End
of burst

Specification for burst requires 8 to 11 cycles

Compiled by Ron Hranac, Senior Technical Editor
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COMTRONICS INC.

ADDRESSABLE SWITCH

TRAPS

BANDPASS FILTERS

TAPS

800-448-7474 (315)622-3402

Vidd
For Direct

(714) 979-
(800) 235-
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FCC TV video/sync waveform for color transmis:

Field 1 line numbers Equalizing Vert. sync  Equalizing

(See Note 15) pulse pulse pulse .
Maximum carrier voltage \’%lnterval neval interval e Horizontal ¢
ool Dote3oteqe. - onn etc.—» _l
M N N Do 0-5'4*1l < |
Blanking level Ul I" L I “ ﬂ I " J ~ l\ ,‘Ih Ih
Reference black leve! = -l & -
ce blacklev Jle— 31 3H — >t 3H —
1 [N | L esiozmef
Reference white level R M IR B |I .t
NS FYEA LY 1
Zero carrier = L ! >
Picture —->| Vertical blanking 0.07 V * 8-01 V" (See Notes 3 an
Horizontal blanking 3 Bottom of picture

Start of Field 1 (See Note 13)

Time ———3»
Field 2 line numbers
(See Note 16)

o] EF1.1.2.=I.3 ]t ot |.H.|

:

P

t+v

}‘— Start of Field 2 (See Note 14)

Horizontal dimensions not to scale in 1, 2 and 3

Color burst (See Note 8)
Back porch

Horizontal sync

. |
Detail between Blanking level —»- i
3-3in®@ Rear slope of )
vertical blanking : !
(See Note 3) h :
Reference white level —gm L \e e e e e 'K ________ (W4
B - N i i
Zero carrier / 110 of max |
(z) 0.18H max. blanking
(See Note 4)
| I "ol
0.004H -»{HI 0.004H 3 0.004H 1j—=) & 0.004H
max |Feipe 0.004H  max. by max. be—p max.
o | o —— i S
[ ! !
4 | | |
i| |- Equalizing pulse t Vertical 'y
Detail between ! ! sync pulse
4-4in® ! ¢
—mifepis sl = e b — —— — ~ «— 1/100

Blanking level —» / | - r —aiy
0.04H — > “- ‘ -‘ f«— 0.07H 0

(See Note 6) [&——— 0.5H

Line time distortion manifests itself as tilt in  Field time distortion results in til
line-rate (1-64 ms duration) video compo- rate (64 ms-16 ms) video compon
nents such as the top of the 100 IRE bar, requires a field square wave or wit
and is expressed as peak-to-peak tilt in IRE nal to measure. It is expressed as
units or percentage of the bar amplitude. peak tilt in IRE units or percentage
Line time distortion causes horizontal bright- erence amplitude. Field time distor®
ness variations in large picture details, and es vertical brightness variations in

sometimes streaking or smearing. ture details.

MEASURE VIDEO ACCURATELY

o Voit Meter IRE LPF
ideo Measurement For Scope Measurements
THE VVM
* Measures sync, peak white, and composite video
amplitude.

* Measures in volts peak-to-peak and IRE units.

* Measures with digital accuracy, 1% % 1count,

* Hand-held, battery-operated with automatic shut-off.
¢ Easy reading 3 digit, V2" LCD display.

¢ Connect and measure, no set-up or calibration.

¢ Tilt-up stand, BNC connectors.

¢ Optional rechargeable battery pack.

THEIRE 75

» Used with scope.

* Blocks chromanance.

* Passes luminance.

* Enables scope to read waveform voltage correctly.

900 ¢ IRE 75 must be used with scope. ’RE 75 = ’14500

| Ladade 1!

55

SENC
60 3877 S. Main Street, Santa Ana, CA 92707 (714) 979-0913
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max. sync
01H*

}q-— Top of picture

Detail between
5-5in@

—— (0.075 +0.025)P

0.004H max. b~ e 0.004H max.

S
]
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L 012520025 — ———ay ( Uoll®
(x) 0.02H [ __L
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et () 0.145H—
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Notes

1) H = Time from start of one line to start of next line.

2) V = Time from start of one field to start of next field.

3) Leading and trailing edges of vertical blanking should be
complete in less than 0.1H.

4) Leading and trailing slopes of horizontal blanking must be
steep enough to preserve minimum and maximum values of (x
+y) and (z) under all conditions of picture content.

*5) Dimensions marked with asterisk indicate that tolerance
given are permitted only for long-time variations and not for suc-
cessive cycles.

6) Equalizing pulse area shall be between 0.45 and 0.5 of area
of a horizontal sync puise.

7) Color burst follows each horizontal pulse, but is omitted fol-
lowing the equalizing pulses and during the brood vertical pulses.
8) Color bursts to be omitted during monochrome transmission
9) The burst frequency shall be 3.579545 mc. The tolerance on
the frequency shall be +10 cycles with a maximum rate of
change of frequency not to exceed 1/10 cycle per second per
second.

10) The horizontal scanning frequency shall be 2/455 times the
burst frequency.

11) The dimensions specified for the burst determine the times
of starting and stopping the burst, but not its phase. The color
burst consists of amplitude modulation of a continuous sine
wave

12) Dimension “P” represents the peak excursion of the lumi-
nance signal from blanking level, but does not include the
chrominance signal. Dimension “S” is the sync amplitude above
blanking level. Dimension “C” is the peak carrier amplitude.

13) Start of Field 1 is defined by a whole line between first
equalizing pulse and preceding H sync puises.

14) Start of Field 2 is defined by a half line between first equaliz-
ing pulse and preceding H sync pulses.

15) Field 1 line numbers start with first equalizing pulse in Field 1.
16) Field 2 line numbers start with second equalizing pulse in
Field 2.

Waveform
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and K Factor meas
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t in field-
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:dow sig-

peak-to-
- of a ref-
ion caus-
large pic-

Chrominance-to-luminance gain inequality
causes the baseline of the 12.5T pulse to
have a concave or convex shape. It is
expressed in IRE, percent or dB (after nor-
malizing the pulse amplitude to 100 IRE).
Chrominance-to-luminance gain inequality
causes incorrect color saturation in the pic- nomograph (right). Chrominance-to-lumi-

ture.

Courtesy Tektronix

nance delay inequality results in color
smearing (sometimes called the “funny

paper effect”).

Chrominance-to-luminance delay inequality
causes the 12.5T pulse baseline to have a
sine wave shape. After normalizing the
pulse amplitude to 100 IRE, the sine wave
excursions can be converted to delay in
nanoseconds using the accompanying

l‘?ﬂ |
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+ The 1.75° Chassis Design Saves 50% More
Rack Space than First-Generation IRD's

Tenestrial Interference Filters

]
VIDBOCIPHER' II PAUS  ccor-roun

THE NEW IRD- QOOl/STOCK NO. 6156

» Easy Accessibility to 70 MHz LF. with Loop-Thru for

Q BLONDER TONG

lABORAT

THE HIGH STABILITY/LOW COST LEADER

o C/Ku-band Frequency Agility with P
Dual Conversion 70 MHz I.F.
« Compatible with All Satellite Scrami

One Jake Brown Road. Old Bridge. New Jersey 08857 ¢ Phone: 908-¢




ynitor IRE units and oscilloscope peak-to-peak voitages

Waveform Oscilloscope
) monitor peak-to-peak
neter IRE units voltage
ence 1 0.00714 volt
ontal sync amplitude 40 0.286 volt
burst amplitude 40 0.286 volt
) 7.5 0.054 volt
1 (blanking-to-peak white) 100 0.714 volt
video signal amplitude 140 1 volt
f IRE scale units Relative levels of sync, Carior
< s power
relative to 1 voit picture and zero (in percent)
pgak-to-pegk carrier ___Zeocarer _ _ _ _ _ __
video amplitude IRE scale 120 reference T 1
100 — — — —— L—125
14 volt Sﬁggence
Chrominance must not excead
120 IRE units above blanking
Y
— Set
] 75m e m — — e — — — — 675
e IL s _ s
86 volt 1 |RE unit = 0.0071429 volt

J_ Sync tip
O ——_ 100

Is for measuring video distortions
IRE N
100 scale N N T T
L units mgi’ %%EE
8ol SE = o mic S
= ]
60
- 1 ==
40
[~ -
20
L] L o .
201
40%

- - T T ¥ 1 L) LI 13
lominal tmig 30 34 37 42 46 52 58 62 0 imnans) 12 1618 24 28 32 36 404346 50 54 6062
al Combination test signal
00 IRE white reference (bar), 2T pulse, This includes a 100 IRE white reference, multiburst and mod-
lulated staircase. The 100 IRE white refer- ulated pedestal. The white reference can be used to set video
tting video levels, and also for measure- levels, and the multiburst is a good indicator of frequency

—nd line time distortions. The 2T pulse also  response problems (gain-frequency distortion). The modulated
of short time distortion (pulse-to-bar ratio  pedestal is used to measure chrominance non-linear phase and
ements). The 12.5T pulse is used to deter-  gain, as well as chrominance-to-luminance intermodulation.
-luminance gain and delay, and the modu-
ntial gain and phase.

rominance-to-luminance
ain and delay nomograph
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Y1 or Y2 (IRE divisions)

Gain-frequency distortion is a degradation

of video frequency response, and can be

seen as a variation in a multiburst signal’s

ideally flat packet amplitudes. It is expressed

. " in dB, percent or IRE units relative to either

Y2 or ¥1 (IRE divisions) the 100 IRE bar or some low frequency such

— — as the 0.5 MHz packet. Gain-frequency dis-

} tortion can cause other video distortions

' [ R A R such as short, line, field and long time distor-
: £ tions and their visible effects in the picture.

Y2 Y1
Measurement convention

wrtesy Tektronix

Corp., 50 S. Steele St., Suite 500, Denver, Colo. 80209, (303) 355-2101, fax (303) 355-2144.

K Tektron/ix

—

- World Leader in TV Test and Measurement

arn 1-800-TEK-WIDE, ext. TV

7-4000




FCC COMPLIANCE TESTING

TN FIBER OPTIC DESIGN &
[~ N ACTIVATION
‘\ HEADEND OPTIMIZATION

COMPLETE SYSTEM AUDITS

AUTOCAD CUSTOMIZED CATV MENU
& SYMBOLS LIBRARY
CAD DRAFTING & DESIGN
STRAND MAP & AS BUILT
MAP DIGITIZATION & REVISIONS

800-292-0126

CORPORATE OFFICE
Yankton, S.D.
(605) 665 -1393

LRC
Off Shore
A.v> L)"’,‘Y .(‘JI

We will make any cable
Fax (602) 582-2915 PH

335 W. Melinda Drive, Phoenvx AZ 85027

JOMMERCIAL ELECTRONICS, INC.
ChTV ENGINEERING SERVICES

CATV EQUIPMENT REPAIRS
Hybrid Sales Meter Calibrations
Equipment Upgrading Headend Alignment
Performance Measurements FCC Offsets

=
pgen

Free Pick-up Service In Certain Geographic Areas
800-247-5883 or in Virginia 800-345-6834
209 E. Jackson St. P.O. Box 484 Gate City, VA, 24251

"We Turn You On*

CoAeTeV
onnection

A Female Business Enterprise
MDU Engineering + Audits < Drop Rebuilds
Trapping * Drop Installation * Pre/Post Wire

Patricia B. Baldwin, Owner
(919) 270-3111

80 Hwy. 17 S.
Hampstead, NC 28443

A iy

“Communication You Can See”

® C.A.D. Drafting Service
B Project Cost Analysis

B Engineering
8 Construction

10102 Hwy. 105 W. 519 E. Center

Montgomery, TX David Chrlsw Sikeston, MO
77356 409‘ 588- 2099 ()580‘

New Construction ¢ Installs - Balancing - Splicing

Cable Construction, Inc.
Performance Built Our Company
Specializing in Rebuilds and
Fiber Optic Installation

Harold Bigham
(904) 932-6869

P.O.Box 903
Gulf Breeze, FL 32562

Professional

Installation & Technical Service, Inc.
An Engineering Services Company dedicated to:

¢ Proof of Performance Tests

¢ Sweep and Balance - Splicing

¢ Electronic and Underground Upgrades

* Power Supply Upgrades/Maintenance

* System Maintenance and Repair

¢ Fiber Optics Testing and Activation

All of our employees are customer conscience, dedicated and experienced

in State-of-the-Art systems. 800_45 7 -4569

(CALAN and WAVETECH equipped)

Cincinnati, Ohio

G, C, L,

GOLD COMMUNICATIONS INC.
Gerald Goldman, V.P.

Products for:
Cf\TV. Satellite, 375 Willowbrook Drive

Fiber Optics, SMATV North Brunswick, N.J. 08902
Educational Systems, Tel./Fax 1-908-422-9595

Broadband L.A.N. Systems USA
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Robert Marzullo - Director of Cable/Fiber
John Hayes Jr. - Assistant Director

john burns

WCONTRACT INSTALLERS, INC,

INSTALLERS UHF Radio Equipped Trucks ¢ Uniformed Installers

HOUSE INSTALLATIONS
Aerial — Underground — Pre-wire

SCTE MEMBER APARTMENT INSTALLATIONS
construction company Post wire — Pre-wire — Commercial Building
Tap Audits
Coaxial / Fiber Optic construction Call for company brochure Install or Remove Traps andjor Converters
Engineering / Splicing / Testing P.O. BOXP?Z e Drop change over for System Rebuilds
General Contractor / Project Management (708) 479-21 4 LENNY FISCHER MONTIE FISCHER
Rebuilds / Upgrades FAX (708) 479-4956 PO. Box 1564 PO. Box 1058
800-323-0448 Appleton, Wisconsin 54913-1564 Fort Walton Beach, Fiorida 32549-1058
(414) 582-7087 (904) 651-5154
calirornia 8 ampiifier TCS CABLE, INC.
= SINCE 1978
- COAXIAL & FIBER CONSTRUCTION
U.z. manufac;urer ;{; ?-Bancd :;)d(z;-ggfd LIZBs, Fyed,hzgns - TECHNICAL SERVICES
and accessories; Wireless Cable products Including - PLANT MAINTENANCE
LNAs, downconverters and the Beambender™, a low cost RESPLI CE/UPGRAD:
microwave repeater; and special application products - L
including ARABSAT LNBs and Commercial IF Amplifiers. - SWEEP/PROOF SERVICES

Contact: Dennis Schwab
California Amplifier, Inc.
460 Calle San Pablo, Camarillo, CA 93012 U.S.A,.
TEL: (805) 987-9000 FAX: (805) 587-8359

Contact:
] CAD Charies Wright
] DRAFTING %)Essguzfgm @
) SERVICES, INC, s
¢ Base Mapping ¢ As-Built Mapping
 Strand Mapping ¢ System Design

* Digitizing Services ¢ AutoCad Drafting
Specializing In high volume precision dratting.
“Quality service for all your
cable drafting and design needs.”

Call for literature.

® Aerial & Underground

Construction
* Strand Mapping Cablemasters Corp.
* Sysem Design Ovur Name Says It AN
¢ Residential & MDU
Installstions
* Subscriber Audits Contact:
Bernle Czarnecki
¢ Proof of Performance (814) 838-1466
* Fiber Optics and L.A.N. Services 5663 Swanville Road
Erie, PA 16506

- FIELD ENGINEERING SERVICES
- PROJECT MANAGEMENT SOFTWARE

CORPORATE OFFICE (813) 789-6826
2674 WEST LAKE ROAD (813) 787-5077 (FAX)
PALM HARBOR, FL 34684 (800) 999-8270

Video Page Generator & Controller $189.95
Low Cost Hi-Res Tt R

"Video Poster"

2-240 Char. crawls/ pg.)
§ Flash, 9 Letter Sizes

16 Colors,User friendly : Multi-Site

Modem

Auto-sequence pages P
cut & Paste WYSIWG | et I

v -

= L
] > Uninterruptible PS
*Hi Res state of the art Video Page Generator
Sequence more than 1000 pages (with disk drive)
6 colors, 9 sizes, Crawl, Flash, Special effects
*Two (240 letter) variable size crawls per page
*Accurate real time clock & date any location
*Autoboots your sequence if power fails
TINIG *Low cost easy to find C64 computer (NTSC out)
M *50 Time and date "Macro™ event control commands
*Automate commands & events by time and date
"RMAV” VO "F" & "RCA"  *Upload & Download pages+commands via modem
*Controls model "RMAV" & external relays + VCR's
I EE® *User friendly, includes demo disk with help pages

e W W W *Generate NTSC color bars + message craw! line:
RLAF" Reley control  spodel "VIDG™ EPROM program unﬂde%

"RAMC"$289.95; "VIDG" inc. Lithium Battery backed 52 page RAM-disk

"UPS1" $279.90; battery backed switcher eli br

"WX1" $189.95; Weather station (deg. C. & F.) + humidity

"PKE™ $159.95; controls 8 external relays + 2 "WX1” Inputs

"1541" $189.95; disk drive stores 1000 or more pages

"RL4F" $199.95; 4-75Q hi isolation (DC to 600 Mhz) AXB switch

"RMAV™S CALL; 2to 8 75Q "F" stereo or mono + video AXB switches

Plugs Into C64 "C64" $159.95; Refurbished computer, with power supply
e “Modem"$ 89.95; 1200 baud Hayes compatible

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa‘Discover*Amex*PO*COD.
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USGS-CAD Mapping
» Computer Aided System Design Drafting
- Strand Mapping - AS-Builts
« Field Surveying
Call for new presentation disk
800-448-5087  717-323-9028

Computer-Aided Design & Drafting
AJM Design Associates

'TA-;\Qﬁ g /> Contact Tony Messina

| . leFrc (over 10 years of experience)

\ervorsaTr e for further information call:
N Ph: 215-676-9161 Fax: 215-677-9026

| 318 Government Place

Williamsport, PA 17701

1 Health, Safety and Hazardous Materials h

Is your health and safety program state and federally compliant?
Do you know about the new fine and penalty structure?
Could you pass a health and safety inspection?

For more information contact:
\_Taylor Morrls & Assoc., Inc. Ph# 303-794-3092 FAX# 303-794-3372

Career Opportunities

SERVICE TECHNICIANS

Fricndship Cable, a subsidiary of Buford Television, Inc. has openings for
Service Technicians in Texas, Arkansas, Georgia and North and South
Carolina. Applicants must have at least 2 years cable television experience, a
valid driver’s license, and a good driving record. Employees will be required to
live within the system; therefore, relocation may be necessary.

We offer a competitive salary and a generous benefits package. Please send
resume or call for an application to :
Buford Television, Inc.
P.O. Box 9090
Tyler, TX 75711

An Equal Opportunity Employer (903) 561-4411 =

Leader in the placement of Cable Television Professionals

JIM YOUNG & ASSOCIATES

+ Weatherford, TX. 76086
Fax: 817-599-4483

One Young Plaza
Call for information: 800-433-2160 -

CABLE LABOR SERVICES

Serving Maintenance & Construction Workers With information Options
and Opportunities Nationwide
Current job openings on The Work Line. Track jobs pending bid approvals, budget increases,
etc. on Stand By. Training program info. for all fields and area job searches. Whether you're a
Chief Tech, Borer, Sweeper, Lineman, or Installer, we can put you in touch nationwide at
No CostTo You !
(702)723-1121

Cable/Broadband Technician
Only experienced in alignment, maintenance, and trouble Please send resume and salary history to:
shooting of broadband system used for voice, video, and Clover Communications,inc.
data should apply. All systems to maintain are in commer- P-O- Box 40

N . ! . Novi, M1 48376
cial and industrial environments. E.O.E. Attn: Broadband Technician

Professional Services/Design/Construction

Design & Drafting Cookson Cable Installations

- Listed contractor for TC! & Times Mirror

» 20 years of experience

» SCTE member

» Rebuilds/Upgrades

» Fiber Optics/Coaxial

» CLI Detection/Repair

* M.D.U. Hotels, schools, etc.

* Underground/Overhead
Maintenance/Repair

Call for capabiliies brochure, references, estimates
Decatur, lllinois (217) 429-3458
Fax (217) 875-6114

Fiber Optic Coaxial Cable

Yigion Cable

Congtruction, Inc.

Over twenty years of industry experience

9321 Falrwood Drive Phone: (816) 966-1736
Kansas City, MO. 64138 Fax: (816) 767-0909

Contractor and
Engineering Services
Turn Key

-

CABLE TECHNICAL SERVICES

+ Commercial/Residential Installations
« Underground/ Aerial Construction
» Sweep and Balance
(Tektronix Sweepless)
+ Design/Strand Mapping
+ System Audits/As Builds

11226 Indian Trail, Dallas, TX 75229
(800) 486-4165 - (214) 241-4169

COCHRAN

COMMUNICATIONS
CONSTRUCTION

SCTE Sustaining Member

+ Underground & Aerial Construction
« Fiber, Audits, CLI, Design
+ Maintenance & Repairs
+ SCTE Certified INSTALLATION Staff

Serving California & Arizona
CA. Lic. #478543 AZ. Lic. #079518

FOR INFORMATION CALL
(619) 328-6778

36-630 Cathadral Canyon Drive
Cathedral City, CA. 92234
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Equipment Sales & Service

For Your Equipment Needs

AFFORDABLE, QUALITY REPAIRS:
We Are THE SA Addressable
Converter Repair Experts!

8500's, 8550°s, 8580°s

» WE BUY & SELL EQUIPMENT:

SA PP 450MHz LE's .............. $109.00
SA FF 450MHz TA’s .............. $299.00
SA PP 400MHz BRDGR ........... $90.00
8556-005 Scramblers .............cu... Call

Hurry, Limited Quantity Available

| FREE REPAIRS?
Repair Credits Given For
| Your Excess Equipment! |

FOR OTHER SPECIALS CALL:

SALES
404-992-6730 » 614-885-1520

CUSTOMER SERVICE
Phone: 1-800-356-2730 » FAX: 1-803-439-7518

get converted!

Cable Tools

call for catalog

800-233-8713

Atlantic Cable Show, Booth #660

dB-tronics-

ADDRESSABLE
CONVERTERS

FULLY REMANUFACTURED -
90 DAY WARRANTY

List your equipment
for sale with us — computerized
Inventory Locater system —

See our ad In this Issue

CONTEC

INTERNATIONAL

800-382-2723

AERIAL BUCKET TRUCKS
Large selection geared {r
for CATV
STANDARD TRUCK & A
EQUIPMENT CO., INC. )
1155 Hill St, S.E.
Atanta, GA 30315
Ph: 1-800-241-9357
Fax: (404) 622-4462
USA BUCKET TRUCKS

© CATV DATA LINK ©
$$ Inventory Liquidators $$
«1!! WANTS !z
Your excess and obsolete equipment
Amplifiers, Converters, Passives or 77?7

JERROLD JLE-300-2W WITH NEW HOUSINGS ~ $90.00
JERROLD JLE-400-2W WITH NEW HOUSINGS  $100.00
JERROLD TRUNK/BRIDGER STATIONS 300MHZ $250.00
MAGNAVOX TRUNK STATIONS 5T300/330
MAGNAVOX LINE EXTENDERS SLE300/330

S/A 330/400MHZ LINE EXTENDERS
NEW 4SOMHZ SYLVANIA AND TEXSCAN MODULES
wedar ASK FOR TONY JONES *##+*

o(619)757-3008,FAX (619)757-4048

IN STObK REFURBISHED GUARANTEED SPECIALS:

WE NEED SURPLUS
NEW & USED

Connectors, Taps, Headend,
Line Gear, misc.

TM BROKERS

5402 Highway 95
Cocolalla, ID 83813
Phone: 208-683-2797

208-683-2019

Fax:208-683-2374

QUALITY CONVERTER SERVICE

For reliable converter & line equipment service

% N NORTHEAST CABLE callfor flat rate price list:
_aFLECTRONICS, INC, ~ (800) 237-6069
Wheeler Reeler

HYDRAULIC CABLE REEL TRAILER

Features:

» Easy, One Person Operaton > Te Medunsm

> Designed With Low Center of Gravity > Versa n(vn

> Very Sunple Maintenance Hoses & mhumchnhmFm

g“"#a SLABACH CONSTRUCTION COMPANY
215 14th STREET
KALONA, IOWA 52247

flaa
o\ ) TELEPHONE (319) 656-3434

s FAX {319) 656-5486

F R EE SHIPPING
C

-Atanta

-cess, Used, In Fneld)
: Top Pricesli

We : Buy-Repair-Sell
ACHIEVE PEAK PERFORMANCE
MY

ENGINEERING, INC.
1-800-228-0633 FAX: (408) 773-0937

Emergency Alert
Systems
By

Idea/onics

69 Channels
14 day delivery
Compatibie with all headends

Affordable

24 & 88 Channel units also available
(701) 786-3904
Fax: (701) 786-4294

PLOW BLADES

*it's Faster!

sLower Machine Costs
eLess Down Time
*Nationwide Reliability
*Cuts Restoration

“Call Now For Free Brochure”
1-800-383-7569
ANTHONY'S Manufacturing Service

MAIN LINE EQUIPMENT, INC.

National Distributor for
PATHMAKER — TEXSCAN

WE BUY : used Converters
Used line gear

WE SELL: Refurbished Converters
Line Gear

WE REPAIR: Converters & Line Gear

Distributor of Eagle Traps

1-800-444-2288
FAX:310-715-6695
Los Angeles - Atlanta - Spokane
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COAST CATV SUPPLY

Equipment Sales & Service

IN STOCK
NEW & REFURBISHED
Amps, LE's, Taps, Splitters
Connectors & Headends
ALL BRANDS 270 TO 550 MHz

day warr
Call for updated price list

WANTED

We Buy:

“Test Equipment”

Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Sys-
tems, TDR'S, Power Meters, Spectrum Analyzers, Frequency Counters, Fiber Test
Equipment, and much more. Guaranteed to meet/exceed manufacturers specs. 90

anty standard.

PTL Cable Service Inc.
PH/Fax: 407-747-3647 USA
BUY-SELL-TRADE

ALL BRANDS
YOUR USED OR EXCESS EQUIPMENT
Fax your used/excess list

714-272-2360 Fax: 714-272-3032
Industry

Service
Since
1966

Converter Service

A~

Custom Made
Assembilles

ROCKEII;'I‘CD:I{AI‘%;H];S Al Bronde Fittings/Cable

P.0O.BOX 9707 « HELENA, MT 59604

«F Male *RG- 50
« F Fonale +RG-58
+BNC *RG- 11
PL - Other

« Call for new customer discounts
« Serving Cable Systems Nationwide
« Specialists on Jerrold Addressable - incdluding
baseband
» 30+ years of combined experience in Converter
Service
~ 1-800-466-2776
TOIR(() 1600 S. Noland Road, Ste. 110
\ = independence, MO 64055

of construction. Our quality
Call for pricing and free sample.

conftrol insures you of the lowest

Fax: 816-254-5782

WANTED:
Used CARS Band Microwave Radios
E. L. Electronics

*Flatr

* Servi
Cal,

+ Outstanding warranty

Converter Repair

At its best!
ate billing

&

ng NE w/free pickup & delivery
I for testimonials & free offer

Ph: (609) 825-2345

Vision Electronics Ltd.

Our jumpers never leave our plant during construction, insugr’n_g inspection of each phase

le ssibe.
(406) 458-6563 po

GEFURBISHED / BOUGHT/ SOLD

«G.). Video Cipher Il » Eagle Traps- $1
- $475 «JLE 7 400

* Magnavox 5-330 with Housing -$80
Trunks -$375 * SA 6650 Receiver

« Jerrold SJ Trunk - $250 -$250

* 3700 - 5900 Traps -$3 * DRZP-2A - $8

Call for complete inventory list

ARENA SERVICES INC. 90 day warranty
We service what we sell 215-630-0320

Fx: (609) 327-6437 USA Fax: 630-8202
Albany, NY
| C 518-462-6392 Headend « Y.\ilrﬁag‘;ErPConveners
Remote '|l:;ech.no o yl ompany Magnavox, Jerrold, SA
epairs & Sales vtlantic Cable Show, Booth #811-81 U
Digital Remote Transmitters
Jerrold/Generics -
Christina Weber Hopelawn Fly ™ (714)483-2800 USA CAB LEP LE
PresidenyOwner New Jersey 4 and Partn (714) 483-2812 fax
= ntributor ther cable-relat
Seomiis | Gomsrzer || ot e e chmemim e\ oo At
1 |

Chronic industry shortage NOW SOLVED!

Software "
—vr ey | SO S
SIbIn | 2288 ®
CATV BILLING SYSTEM i
e | 8288 ®
Statements, Database, Ue (- X ¥ X -

Reports, IBM Compati-
ble, Low Cost, Fast.

Ideal for small to
LOBEERRIN, medium systems.

8500, 8550, 8520-30 Available Now
8570, 8580 Coming Soon

JERROLD COSMETIC

REPLACEMENT PARTS

DRX 400 Bezels w/keyframes

RN AR R

Long-lead Keypad—Jerrold part # 164-010-000

*winng encased in strong, flexible plastic coating « Certified to 115° C (239°F)

(p gainst humidity)

LAN and Multi Town Capability.
Canergy Cable Software

*closer

* able to conform to irregular contours/spacing
* precision-soldering

contact tolerance/cleaner connections

* Jerrold DRX, DSX,
DRZ 5- & 18-function

7200, DP5, DRZ parts coming soon

* much easier/faster installation = Use for converters and remotes
403-354-2510 or Fax 403-354-8780 *more easllly handled by less technical personnel « design sub jtantl y redu:e‘d pai
Atlantic Cable Show, Booth #961 “Cable Tracker" is a pc-based WANTED
Cable TV system maintanence and Jerrold DRX-3-DIC, DPV5, DPV7
S.T.A.R. problem finding database geared Pioneer 6110-6310

SOFTWARE to today’s (and tomorrow's!) high- SA 8550 & 8580

ANNOUNCES S_ T: A s R a ;C;‘ssi'z%"a' distribution systems of Tocom 5503 VIP & 5507

"CABLE SYSTEM TRACKING AND AEPORTING Loaded with features that will FOR SALE

" ;,- save hours finding trouble spots, I ) I (2000

TRACKER V. make upgrades easier and cost Jerrold DSX 2, $5.00 a. ( )

IS AVAILABLE ffective  *Cable Tracker* will k Jerrold JX-3-DIC $2.00 ea. (2500pc)

Write for more information eftective, "Cable Tracker” will keep CABLE EQUIPMENT
FOR BETA TESTING S.T.A.R. Software you up to date on how well your
P.0. Box 335 Fort Montgomery, N.Y. 10922 SyStem is performing. BROKERAGE CO.
818-709-3724 - FAX 818-709-7565

COMMUNICATIONS TECHNOLOGY

OCTOBER 1992 893



PRESIDENT'S MESSAGE f LTt

SCTE's mission statement:
Training, certification, standards

By Bill Riker

President, Society of Cable Television Engineers

he Society of Cable Television En-

gineers Planning Committee held a
meeting March 23 in Exton, Pa., where
the Society’s national headquarters is
located. Over the course of the meet-
ing, with the help of professional facili-
tator Joseph Simonetta, the committee
defined the goals of the Society as
being “training, certification and stan-
dards.”

Training

The primary goal of the Society is
training CATV personnel in a variety of
disciplines, from cable installation to
safety. The following are some of the
many programs SCTE offers.

Cable-Tec Expo — The Society
combines its annual engineering con-
ference with two days of technical work-
shops and exhibits to form a three-day
program called Cable-Tec Expo. This
show, which attracted 2,000 attendees
this year, is the industry's only strictly
technical national trade show and con-
ference.

SCTE videotapes and publications —
The Society is the industry’s main
source for technical training videotapes
and publications at very reasonable
costs. The Society's catalog is packed
with materials that are needed in every
cable system. (See “Bookshelf” on
page 84 or look in the March 1992
issue of the Society newsletter, Interval,
for more details and ordering informa-
tion.)

Technical seminars — SCTE pro-
vides technical seminars and work-
shops, as well as Broadband Commu-
nications Technician/Engineer (BCT/E)
testing, at most state and regional trade
shows.

Technology for Technicians | and Il —
Technology for Technicians is a series
of three-day training seminars devel-
oped by the Society's director of train-
ing and presented at various locations
around the country to accommodate at-
tendees. The original Technology for
Technicians program is designed for in-
staller/technicians and service techni-
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cians and ties in with the Installer Certi-
fication Program. Technology for Tech-
nicians Il is for advanced technicians
and covers spectrum analysis, signal
leakage/cumulative leakage index (CLI)
and system design theory.

Satellite tele-seminars — The Soci-
ety provides one hour of technical train-
ing via satellite each month that can be
downlinked and videotaped for educa-
tional purposes at the system level.
Scheduled times are announced in In-
terval and CT’s “Calendar” (page 86).

Local chapters and meeting groups —
One of the most important services
that the Society offers the industry is
the training available through local
SCTE chapters and meeting groups.
This is the lowest cost training avail-
able anywhere. Most groups offer full-
day seminars approximately six times
ayear.

Certification

In the area of certification, the Soci-
ety currently offers the opportunity to
be certified at three levels of expertise
through its BCT/E and Installer Certifi-
cation Programs. The BCT/E Program
is the only program in the cable indus-
try that tests and evaluates the techni-
cal knowledge and skills of CATV
technicians and engineers, and certi-
fies their abilities in seven categories,
including headends, video and audio
signals, coaxial trunk and fiber optics,
distribution systems, data transmis-
sion and terminal devices (in the sub-
scriber’'s home), plus engineering
management and professionalism. Ex-
aminations are provided at both the
Technician and Engineer levels.

The Installer Certification Program
is designed for cable installers and in-
staller/technicians, both in-house and
contractor personnel. Training is pro-
vided through local SCTE chapters
and meeting groups utilizing a manual
written by top industry experts. A writ-
ten examination is given to determine
each applicant's level of knowledge in
the performance of proper house drop
installations. Practical training and
performance examinations are given
in drop cable preparation and F-fitting

installation and signal level meter
reading.

Standards

Thanks to the efforts of the Society's
Engineering Committee and the five
subcommittees that operate under its
guidance, SCTE is getting into defining
technical standards. The first such ac-
complishment was the standardization
of the female F-port, which was devel-
oped after two years of effort by the So-
ciety's Interface Practices Subcommit-
tee. Not only has this standard been ac-
cepted by SCTE and the U.S. cable in-
dustry, but is currently being considered
by CENELEC as a standard for broad-
band communications connectors
throughout Europe.

Other groups operating under the
Engineering Committee include the CLI,
Design and Construction, Emergency
Broadcast System (EBS) and In-Home
Cabling Subcommittees.

The CLI Subcommittee recommends
educational training, reviews published
materials and provides recommenda-
tions toward the possible compilation of
an SCTE CLI handbook. It also reviews
and reports on field problems through
publication in Interval.

The EBS Subcommittee is working
with the Federal Communications Com-
mission in response to its pending No-
tice of Inquiry for EBS. Working groups
operating under its auspices report on
hardware alternatives and current local
and regional EBS efforts.

The In-Home Cabling Subcommittee
was formed to discuss cabling, architec-
ture, passives, in-home amplification,
connectors, test procedures and in-
trapremises cabling.

The Design and Construction Sub-
committee deals with basic construction,
fiber construction, design (including
computer-aided drafting and engineer-
ing, makeready and mapping), up-
grades and rebuilds.

“Training, certification, standards.”
These are more than three words —
they comprise our mission statement. |
believe we are well on our way to
achieving these objectives, and there-
fore, we are achieving our mission. CT
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CSC-16-7 SHOWN ABOVE WITH (7) REMOTE SWITCHES

A Fully Automated Remote Testing"'g System
for Multi-Channel Distortion Measurement, Technical Standard Compliance
and System Quality Control

Cheetah™ Automated Remote Testing System solves two major system
performance problems at the same time...

Technical Standards Compliance Testing:

With the Cheetah™ HE-4650 and PC-4650.MD equipped with Multi-Channel Distortion measurement
capabilities, you can automate compliance testing in your system. Connect the Remote Switches to
the headend channels you wish to measure and the Cheetah™ CSC16-7 Switch Controller with
Director Software automates distortion measurements within your system. Levels and frequencies on
both visual and aural carriers, along with Composite Second Order, Composite Triple Beat, Carrier to
Noise and Aggregate Hum are all documented, stored, and printable for regulatory compliance.

Continuous System Monitoring for Quality Control:

Now you can stay on top of things by being continuously aware of the condition of your system. Watch
developing trends and target problem areas before they get out of hand. Cheetah™ provides you this
measurement versatility with industry setting standards of accurate and consistent measurements that
will help keep your system on-line, all the time.

WE MEASURE THE BEST!"
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e i SUPERIOR ELECTRONICS GROUP, INC.
2237 Industrial Boulevard, Sarasota, Florida 34234
- Telephone (813) 351-6700  Fax (813) 351-9193
Make .: . to Booth 759 at the Atlantic Cable Show. Reader Service Number 72.
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Why have cable system operators

ordered over §3million EZF Connectors?

- V&

In both new builds and rebuilds, users of the EZF con-
nector system are experiencing a dramatic reduction

in drop related service calls. RF leak-
age trouble calls resulting from
improper connector installation and
corrosion are no longer the single
most problem in a CATV system when
the EZF connector system is used.

PROVEN: Fewer problems occur
during installation

e One color-coded connector for
each cable size minimizes connector
selection problems,

¢ The cable is prepared for installation
the same way every time with the EZF
cable preparation tool.

* Only a 7116 inch wrench is needed
for installation.

e Cassette packaging facilitates
proper installation and reduces con-
nector loss.

e Immediate inspection for proper installation by
installers and QC inspectors.

PROVEN: Fewer problems occur
during service life

¢ A circumferential, environmental
seal is automatically made at the con-
nector/cable interface during instal-
lation.

¢ The EZF sealing sleeve supplied
with the connector prevents moisture
penetration at the connector/port
interface.

¢ Material compatibility and corrosion
resistance are ensured by specially
selected and tested materials and
platings.

¢ Rugged connector design and con-
sistent installation quality contribute to
reduced RF leakage and reliable per-
formance.

Atlanta, Georgia

(404) 840-7901 « (800) 242-1181
Anaheim, California

(714) 779-0500 * (800) 854-0443
Chicago, lllinois

(708) 350-7788 « (800) 544-5368

See us at the Atlantic Cable Show, Booth 741.

Raychem

Cleveland, Ohio

(216) 526-0919 « (800) 321-8068
Dallas, Texas

(214) 446-CATV « (800) 231-5006
Denver, Colorado

(303) 740-8949 » (800) 841-1531

CABLE TV

Iron Mountain, Michigan

(906) 774-4111 « (800) 624-8358
Montreal, Quebec

(541) 636-1421 * (800) 561-9710
Seattle, Washington

(206) 838-9552 « (800) 438-9290

Reader Service Number 73.

Toronto, Ontario
(416) 507-6226 * (800) 665-1482

Vancouver, British Columbia
(604) 276-0366 * (800) 663-7995

Wharton, New Jersey
(201) 328-0980 ¢ (800) 631-9603
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