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There Are Three New Ways To Provide
Your Customers With Better Service

Sencore’s “CHANNELIZERS” are designed
to pinpoint RF video problems and
performance test any RF Distribution
System faster and more accurately than
ever before.

Inspect
(SL7501)

Monitor
(SL750M)

Sencore Introduces The New
“Tech Choice” Line Of CATV
Instruments Featuring:

* Automatic measurements of both the audio and
video carriers on all cable channels (FCC, HRC,
IRC) including UHF. Simply enter the channel
or frequency and the reading is displayed on
the easy-to-read LCD display. (SL750A Only)

Exclusive “on-channel” tests for C/N and HUM.
No need to tune off-channel or remove modulation to
make these important tests parameters. Gives you the reading you need when you need it.

Simultaneously monitor the RF level of both your high and low pilot, with an exclusive pilot test.
Makes all your system balancing a snap.

Best of all, Sencore’s “CHANNELIZERS” are designed to stand up to everyday field use. The rugged
light-weight cases protect your instrument from all types of conditions.

To find out more on how the “CHANNELIZERS” will make a difference in your testing, troubleshooting,
and system maintenance call 1-800-SENCORE, and talk with your Area Sales Representative about
putting a unit in your hands and finding out for yourself.

SENCORE Call 1-800-SENCORE Ext. 604 Today!

3200 Sencore Drive, Sioux Falls. SD 57107 (736'2673)

Direct:(605) 339-0100 Fax: (605) 339-0317 Reatler Service Number 2



Superior Control Process
State of The Art Equipment /-
d On Time Delivery & Ve

SUPERIOR CORROSION PROTECTED
DROP CABLE

pends the same diligent pursuit of perfection in manufacturing dual-drop
installations, 50 cables for downlink transmissions, and RMC? radiating air-
e for open-air communications in highly developed or underground locations.

SENDING THE RIGHT SIGNAL

- _
a2 Trilogy

COMMUNICATIONS INC.

Trilogy Communica
cables for TV/tele
dielectric coaxial ¢

Reader Service Number 3
Call or write for free samples and brochure

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208
(800) 874-5649 / (601) 932-4461 / FAX (601) 939-6637
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compression
of the dielectric

Q

No nicking or piercing
the coax

o) The RB-2 Clip Gun System

No
undetected
cable damage

r

No weakened
clip housings

For the best designed,
longest lasting cable clips, and the
only posiltively fool-proof method of
fastening drop cable call: 800-257-2448.
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Products creatively designed for the cable industry
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44 re rate rollbacks and network expansion

putting pressure on vour bottom line? Regal's

cconomical RR-92 converter and CRP-10

remote control can help ease the pain. The

smallest full-bandwidth converter in the

industry, RR-92 features:

B New slimline remote control design with
user-friendly buttons.

8 83-channcl capability to accommodate
future channel expansion.

B |ndustry exclusive S-year warranty.

1993 ANTEC Network Systems

B Parental control function that restricts access
to discretionary channels.
B Regal quality and reliability that provides
veurs of trouble-free service.
We’ll even throw
in the batteries!

Take the pressure oft your bottom line. Call
Regal today at 1-800-36-REGAL or contact
vour local ANTEC Communication Services
sales representative.

Recal /7

Bringing Home The Best! €4
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THE LAST TIME
AN EVENT COST YOU)
LE{f THAN A 'BUCK?

In the 1940’s perhaps? But now with Monroe Electronics new Series
3000 Program Timer 2, 999 events cost less than a buck a piece. The
Program Timer 2 permits automatic, unattended control of remote
equipment on a real time basis via the included PT2 software for your
IBM PC or compatible. The 16 open collector outputs can be used in any
application requiring closures to ground. So call Monroe today and get all
this for less than a buck an event.

Be on the lookout for Monroe's NEW Series 3000 VCR Controller!l! '

MONROE 800 821 6001 l
ELECTRONICS 716 765 2254
LYNDONVILLE, NEW YORK 14098 FAX 716 765 9330
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FFT Taps (2, 4, 8) Malnline spilitters,

couplers & power inserters

“Call us for all your Jerrold requirements”’

DENVER ATLANTA ST. LOUIS SPECTRUM
800-525-8386 800-962-5966 800-821-6800 800-628-0088
303-779-1749 FAX
303-779-1717

“Ask Us About COMM/SCOPE CABLE, Too”
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Eliminate Electrical Noise In Your Headend!!!
INTELVIDEO

DIGITAL IMPULSE NOISE REDUCER
MODEL INR

Description: Specificatlons: = @ @ son
Intelvideo’s Digital Impulse Noise Reducer Model INR is a state of the "™ [75C torposis Soor signal. tvpp imo 75 Ohms
art signal processing system that essentially removes all electrical or  OuBUNTSC composte oolor signal, I pp into 75 Ohe

ignition-type impulse noise from NTSC Color signals. It is also effective Froquency Response: +.508 (04.5WH2, <3dB down a1 5 6MHz
. . . o . . nearity. <

in detecting and correcting satellite or FM link threshold noise that nor- Differential Phase: <1* plus quantizing effects

mally appears as “sparkers” or streaks (it is, in effect, a means of ex- ~ PiixentaGar: <o pus danng Mo

tending threshold in FM links). The system may also be used as @  SystemDelay. 1 TV Frame

5 o Power Requirements: 120v AC 60Hz, 40 Watts
stand alone tape dropout compensator for composite NTSC color sig-  operating Terperature: 32 F to 100* F, Ambient
Humidity: 10% to 90% non-condensi
Mechanical: IRU cabinet; 1.75™H, , 15°L;9 Lbs

DENVER ATLANTA ST. LOUIS
2’ 800-525-8386 800-962-5966 800-821-6800
303-779-1749 FAX 404-368-8928 FAX 314-429-2401 FAX
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Introducing Pico’s New

LNDA
* 10 & 20 db gain-forward » Meets FCC specs without rebuilding
* 5-40 MHz return available + Ultra low noise figure
with or without gain + Excellent distortion specs
+ Surface mount technology » Economical

* Remote DC power supply included

Visit us at Atlantic City Cable Show Booth # 709
and at the Mid-America Show in Kansas City

® PICO PRODUCTS, INC.

P I:O ?-23 lssyggu}zeoari‘w 13057 1-800'822'7420

PRODUCTS, INC. 315-437-1711 Phone
315-437-7525 Fax Toll Free

CT 10/83

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD

The SCTE Installer Certification Program was created to establish minimum skill requirements for CATV installers and
installer/technicians. Participants in the program must successfully complete practical exarninations in the areas of cable
preparation 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 certification in the program are recognized as SCTE members at the Installer level, and receive a copy of the SCTE
Installer Manual.

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

Name _
Address
Phone ( ) FAX ( )

CT 10/93

@ 1 tos
SETE The Society of Cable Television Engineers ]Svg;!éo'
L “Serving the Broadband Industry’s Technical Community” 669 Exton Commons, Exton, PA 19341

OR FAX TO: (215) 363-5898
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Company. STAMP
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City State Zip
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Fax
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MEGA HERTZ
6940 South Holly, Suite 200
Englewood, CO 80112
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Company Place
Address Stamp
City State. Zip Here
PICO PRODUCTS, INC.
6315 Fly Road
E. Syracuse, NY 13057
Place
Stamp
Here
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DAWN. =

THE SATELLITE
COMMUNICATIONS SPECIALISTS

e on Aot ) Cable and Cunnex
N ,  Antenm Maic
Accessories
And, unlike some companies, our .
commitment to you does not end Services _ .
there — we continue to provide & Technical Asistance
engineering and ¢ Design gnd Engineering
technical support ¢ Installation
even after the sale. ¢ Field Service

Dawn Satellite delivers only
quality products with unparalleled
service, in a very cost-effective
manner. We will prepare you to
meet the dawn of a new age in
satellite communications.

A¥
SR Call Toll Free

1-800-866-6969
b.an DAWN

513 SATELLITE

Reader Service Number 10 The Satellite Communications
Equipment Specialists

1190 South Lapeer Rd., P.0. Box 628, Oxford, Ml 48371 (313) 969-0010 Fax: (313) 969-0377



NEWS

C-COR announces
financial results,
business deals

C-COR Electronics Inc. announced
its financial results for the fiscal year
ending June 25, 1993, and for the
fourth quarter of fiscal year 1993. For
the year, the company reported net in-
come of over $3.3 million on sales ex-
ceeding $55.9 million. This compares

to net income of $2.28 million for fiscal
year 1992 on sales exceeding $52.1
million. Earnings per share for fiscal
year 1993 were 74 cents, compared to
50 cents for fiscal year 1992.

During the fourth quarter, the com-
pany recorded net income of $805,000
on sales over $14.6 million. A net in-
come of $853,000 on sales over $16.5
million was reported for the fourth quar-
ter of fiscal year 1992. Earnings per

Some of Our

Best Ideas |\

Have Gone
Into Storage.

He : \
° A}\\ e

o
®e o :
°

The Moore “Smart” Line of Fiber Optic Storage and

Management Solutions.

o

*Moore Fiber Optic Aerial Slack Rack

*Moore Surface Entry OptiVault

*Moore OptiVault Buried Pull Box

*Moore Fiber Optic Overlash Roller

For nearly
half a century,
Moore Diversified
Products has set them-
selves apart through innova-

*Moore Fiber Optic Distribution Systems

tive thinking. We've taken the standard, and made it better. We've taken
the acceptable, and made it excel. Consequently, we’ve created a product

line that works smarter.

Whether you're installing outside plant fiber (OSP) or require the finesse
of interior fiber distribution, we've developed a way to store and manage
it...better. Call us today and see just what all we've got in store for you.

Get the Most from Moore.

MOQORE

Moore Diversified Products, Inc. * 1441 Sunshine Lane ¢ Lexington, KY 40505-2918
606-299-6288 * 800-769-1441 ¢ 606-299-6653(FAX)

Please visit us at booth #607/609

Reader Service Number 11
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share for the fourth quarter of fiscal
year 1993 were 18 cents, compared to
19 cents for the fourth quarter of fiscal
year 1992.

In other news, the company an-
nounced that Rogers Cablesystems of
Canada is purchasing RF and digital
fiber equipment from C-COR including
line extenders, status monitoring mod-
ules, 550 MHz trunk amplifiers and dig-
ital fiber-optic equipment.

Also, the company announced that
Atlantic Telephone Membership Corp.
is using C-COR equipment and ser-
vices for its Brunswick County, NC, up-
grade. Atlantic is purchasing new
equipment for portions of the upgrade,
along with module upgrades from C-
COR'’s equipment service center for
portions of existing installed equipment.

Racotek raises
$20 million

On the heels of recent software an-
nouncements with Arrowsmith Tech-
nologies Inc. and Ubiquinet Inc. to
cater its RacoNet data/voice fleet man-
agement service for cable TV, Racotek
Inc. announced that the company has
raised an additional $20 million through
a private placement offering.

The company already provides its
system for mobile data/voice communi-
cations over two-way (trunked) wire-
less infrastructures to other industries
for fleet management.

« Albin F. Moschner was elected
president and chief operating officer of
Zenith Electronics Corp. Previously se-
nior vice president, operations, he will
continue to report to Jerry Peariman,
chairman and CEO.

« Daniel Akerson replaced Donald
Rumsfeld as General Instrument
Corp.’s chairman and CEOQ. Akerson,
president and chief operating officer of
MCI| Communications Corp., was
named to GI's board in July. Rumsfeld
will remain a director. In other news,
the company signed a $250 million
deal with Primestar Partners for DigiCi-
pher compression technology.

< PowerTronics Equipment Co. Inc.
acquired Control Technology, a manu-
facturer of CATV power supplies, and
will continue production of the PWM-
based standby power supplies previ-
ously made by Control Technology.

COMMUNICATIONS TECHNOLOGY



Light up your fiber with the best
l broadcast quality video possible.

With 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 taday’s cable
operators with the new DIR-657 integrated receivér/ descambler.
With a long list of features, including RS-2508B 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 City Show, Booth # 341. Reader Service Number 12.



Key M U.S. HDTV
B NTSC, PAL, SECAM
M European HDTV

Table 2: profiles and levels of MPEG-2

Simple Main Next
Profile Profile Profile
High Level Pixels/line
(up to 60 Mbits/s) Lines/frame
Frames/s
Pixels/s
High Level-1440 Pixels/line
(up to 60 Mbits/s) Lines/frame
Frames/s
Pixels/s
Main Level Pixels/line 720
(up to 15 Mbits/s) Lines/frame 576
Frames/s 30
Pixels/s 10.4 million
Low Level
(up to 4 Mbits/s) Pixels/line 352 352
Lines/frame 288 288 Not decided
Frames/s 30 30
Pixels/s 2.53 million 2.53 million

Note 1: 720x512x30 has been considered to accommodate 483 active lines of 525/60 TV.
Note 2: Data rates for other than Main Profile/Main Leve! are to be determined.

CCIR-601 is the internationally
agreed upon standard for digitization
of all international analog TV stan-
dards — NTSC, PAL and SECAM.
The video resolution in NTSC is
720x480 and in PAL is 720x576.
(See Table 1 on page 16.)

MPEG-1, having been developed
so that it could be used in the com-
puter world, is progressive scan only.

MPEG-2, to be used in the TV world,
had to have interlaced scan capabili-
ty, and it does. The input to the
MPEG-2 encoder/compressor is re-
quired to be digital component video.

During the development of MPEG-
2 for broadcast-quality compression,
work on compression at the HDTV
level started under the rubric of
MPEG++ or MPEG-3. In an MPEG

meeting last year in Rio de Janeiro it
was decided that the requirements
for HDTV compression should be in-
cluded in MPEG-2. All the various re-
quirements that MPEG-2 must offer
resulted in a document, “Agreements
on Profile/Level,” produced at an
MPEG meeting in New York City in
July 1993.

MPEG-2 profiles and levels

A matrix of the profiles and levels
is shown in Table 2. (A note of cau-
tion: The tables alone are not self-
explanatory, they must be carefully
related to the text). The MPEG-2
committee decision was to split
MPEG-2 into three related “profiles”
and to further divide each profile into
four “levels.” The levels are for vari-
ous resolution capabilities in each
profile. In terms of image definition,
the Main Level conforms to the
CCIR-601 standard, “High" corre-
sponds with HDTV resolution and
“Low” provides SIF (source input for-
mat) resolution equivalent to the cur-
rent MPEG-1 resolution. The numer-
ic values in the matrix are not the
only values that the parameter may
have, but are the maximum values
that the parameter may have.

The MPEG-2 Next Profile is still in
the progress of firm definition. It is
called the “Next” because European
HDTV advocates desire additional
features in MPEG-2 that would allow
them to scale HDTV images. The
MPEG committee will work on these
issues next. Essentially the Euro-
peans want to be able to extract from

Dime

800 Ib. total weight directly over the

center of the machine.

Any Machine
Electric Start Optional

Choose the Most
Maneuverable Line
Laying Machine on the
Market. The Line-Ward L-2.
Don’t Settle For Less.

® You Can Literally Turn On A

Our unique, patented design centers the

4-wheel drive with the blade in the exact

@ Smallest Turning Radius Of

® With Your Line-Ward, You
Can Actually Make Right Angle
Turns

Call For A Free On-Site
Demonstration Or, Write For
Our Free Color Brochure

Line-Ward Corp.
%\ 157 Seneca Creek Road
o Buffalo, New York 14224

- Up to 16" in depth Fast Parts Delivery & Service (716) 675-7373
Reader Service Number 81
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Because Of Us,
Cable Technology
Knows No Limits.

Fiber optic cable products can either launch your com- results in total customer satislaction. We turn every
munications business into orbit. Or burmn up profits with resource we have into quality f'ber optic cable products
service interruptions or system failures. that deliver consistent performance.

1t depends on the technology behind the product. Plus, with Pirelli's ISO 9001 Registration, you'e

Pirelli cable technology isn't bound by guaranteed world-class quality. Not only
space or time limitations. Or by competi- in product. but in service.

0 )
tors' products that satisfy market trends. l. n E I_ I_ l Call 1-800-669-0808 for superior

We aren't satisfied until we exceed FIBER OPTIC CABLES technology you can rely on. Let us
your expe(\lation& PIRELLI CABLES NORTH AMERICA — COMMUNICATIONS DIVISION be your panner in Cable explora-
N . 700 Industrial Drive « Lexington, South Carolina, USA 29072-3799 . -
Pirelli research teams explore (803) 951-4800 - FAX (303) 957-4628 tion. Because we know no limits.
13340 - 76th Avenue * Surrey, British Columbia, Canada V3W 2W1 d
every means toward technology that (604) 591-3311 - FAX (604) 591-9874 neither do our customers.

Reader Service Number 18

The World Leader in Quality Fiber Optic Cable

1943 Pirelli Cable Corporation



Before you begin secondary
testing under tech rereg

By Ron Hranac

The following is adapted from a tech-
nical paper that appeared in the pro-
ceedings manual of the Society of
Cable Television Engineers Cable-
Tec Expo '92.

he new Federal Communica-
I tions Commission technical
standards in §76.605 (11), (12)
and (13) provide for the measure-
ment of three baseband video param-
eters that are quite likely unfamiliar to
many in the CATV industry. QOurs has
historically been a world of RF mea-
surements, and other than basic
video and audio level adjustments at
the inputs to modulators, baseband
distortion performance simply has not
been a major concern.

The three baseband parameters
we now have to deal with are chromi-
nance-to-luminance delay inequality,
differential gain and differential
phase. These are video distortions
that cannot be measured with a sig-
nal level meter or spectrum analyzer.
Welcome to the world of precision
demodulators, video waveform moni-
tors and vectorscopes!

Video distortions defined

What are these distortions, you
ask? Let’s start with chrominance-to-
luminance delay inequality, or C-L
delay as it's sometimes called. This
falls into the category of linear distor-
tions, which are video distortions that
are independent of signal amplitude.
Linear distortions occur when a de-
vice, system, or signal path is not

22 O0OCTOBER 1993

able to uniformly pass a video sig-
nal’'s amplitude and phase character-
istics at all frequencies. (Remember,
a video signal generally has a band-
width of at least 4 MHz.)
Chrominance-to-luminance delay
inequality is defined as the differ-
ence between the time it takes for
the luminance portion of a video sig-
nal to pass through a device or sys-
tem and the time it takes for the
chrominance portion of the same
video signal to pass through that de-
vice or system. Ideally the chromi-
nance and luminance should pass
through with no time difference, but
when a difference does occur, you
have C-L delay. The amount of C-L
delay is specified in nanoseconds,
which can be either positive or nega-
tive. When it's positive, the video
signal’s chrominance is said to be
delayed relative to the luminance;
when it's negative the chrominance
is advanced relative to the lumi-
nance. C-L delay will show up in the
picture as the familiar “funny paper

effect,” where the color is smeared
or offset from the main image. This
color smearing or bleeding is most
noticeable at the edges of objects in
the picture, and sometimes can be
confused with close-in ghosting. This
distortion can occur at baseband or
at RF.

Differential gain and phase distor-
tions belong to the family of nonlin-
ear distortions. These are video dis-
tortions that are dependent on signal
amplitude. In general, the video sig-
nal path (primarily active compo-
nents) should be linear in nature.
When operation occurs in a device’s
nonlinear range, compression and/or
clipping is the result. Nonlinear dis-
tortions manifest themselves most
often during average picture level
(APL) changes or instantaneous sig-
nal level changes.

Differential gain is the result if
chrominance gain is affected by the
luminance level. For example, if a
constant amplitude chrominance sig-
nal (e.g., 40 IRE peak-to-peak) is su-
perimposed on a luminance signal
whose amplitude does vary, the am-
plitude of that chrominance signal
should remain the same as the lumi-
nance level is changed. If the
chrominance signal does not remain
constant as the luminance changes,
you have differential gain distortion.
The visible effect in the TV picture is
a variation in color saturation
(chrominance) as the scene bright-
ness (luminance) changes, and es-
pecially improper color saturation at
high luminance levels.

Differential phase distortion is

COMMUNICATIONS TECHNOLOGY



Automatic Choice.

It’s the age of automation, a time when you need precise, yet affordable, automatic
video measurement to assure compliance with new FCC regulations. This is why Videotek
proudly presents our selection of state-of-the-art auto-measurement instruments for the
cable and broadcast industries. Call us today to find out more about your Videotek choices.

DM-154 Demodulator. High performance stereo TV DM-141A Demoduiator. 154 channel cabie-ready demodu-
demodulator with remote control capability. The perfect com- lator with BTSC stereo balanced outputs. Easy operation
panion to the S-2000 or TVM-730 auto-measure instruments.  makes it great for off-air or cable monitoring.

Now at last you can afford a demodulator that has the features

and specifications necessary to test cable and broadcast systems

Jor FCC compliance.

S-2000 System Auto Measure. The
most affordable auto-measure instrument
in the industry is also one of the most
advanced. The S-2000 is capable of per-
Jorming hundreds of NTSC and PAL video
measurements with absolute accuracy.

TVM-730 Video Analyzer. This acclaimed video analyzer provides all
the auto-measure capability of the S-2000 and outstanding waveform/
— vectorscope features such as three independent line selects, measurement

— VIDE O’I‘EKTM cursors, combination displays and twenty versatile memories.
[ ]
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243 Shoemaker Road, Pottstown, PA 19464  1-800-800-5719  (215) 327-2292  Fax: (215) 327-9295 @ S —
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similar to differential gain distortion,
except that the phase of the chromi-
nance signal will change as the lumi-
nance level varies. If the picture’s
tint (hue) changes when scene
brightness changes, you have differ-
ential phase distortion.

According to §76.609 (j), the mea-
surement of these three video distor-
tions “shall be made in accordance
with the NCTA Recommended Prac-
tices for Measurements on Cable
Television Systems, Second Edi-
tion.” If you don’t yet have a copy, |
suggest that you contact the National
Cable Television Association and
purchase one. (NCTA, 1724 Mas-
sachusetts Ave., N.W., Washington,
DC 20036). It will be a good addition
to your system’s technical library.

In a nutshell, you'll need to de-
modulate the RF signals from the
output of your headend, and then
make the necessary baseband mea-
surements. However, before you
begin, there are a few other things
you should attend to first.

Your headend’s baseband levels
(for example, the outputs of satellite
receivers, VideoCipher descramblers
and commercial insertion gear) need
to be correctly adjusted. This in-
cludes both video and audio levels.
While the audio levels themselves
won't affect your final video perfor-
mance measurements, as long as
you're setting the video levels, it's
also a good idea to take care of
audio levels.

When adjusting both, make sure
you do it to provide the correct levels
at the inputs to the modulators. This
will compensate for cable or other
loss between the source outputs and
modulator inputs. If your headend
has other equipment (commercial in-
sertion gear, video distribution ampli-
fiers, etc.) between the primary
source and the modulator, try to set
the baseband path to unity perfor-
mance. Don’t just set the proper
level at the first or last device's out-
put.

For example, the video output of the
satellite receiver would be set to en-
sure that 1 volt peak-to-peak (140 IRE
units) is present at the video distribu-
tion amplifier input port, and the video
distribution amplifier output would be
set so that 1 V p-p is present at the
modulator input. The reason for this is
that video equipment usually is not de-
signed to accommodate substantial
variations from the 1 V reference.
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“Welcome to the
world of precision
demodulators, video
waveform monitors
and vectorscopes!”’

Degraded video signal-to-noise
ratios will occur if the levels are too
low, and clipping or distortion may
occur if they’re too high.

As far as video level adjustments
are concerned, keep in mind that the
1 V p-p video level is specified as a
luminance level, measured from sync
tip to peak white. In many cases the
chrominance level may exceed this,
which is normal. If you aren’t careful
when measuring video levels, you
may find yourself incorrectly using
chrominance information as the peak
reference.

This shouldn’t be a problem if you
use a waveform monitor to measure
the video signal, since most wave-
form monitors have an internal lumi-
nance filter (sometimes labeled
“IRE") that can be selected from a
front panel button or switch. This fil-
ter will effectively remove most of the
chrominance signal, leaving only the
luminance information. If you use a
conventional oscilloscope for video
measurements, you may need to add
an external in-line filter. This may or
may not be necessary, depending on
the particular video signal you're
measuring. Some test signals con-
tain a 100 IRE luminance or white
reference flag that is suitable for
basic level adjustments.

One major source of error when
measuring video is improper termina-
tion. Video circuits are almost always
75 Q impedance, which requires that
the last component in the video sig-
nal path (for example, the modulator
input or the input to the test instru-
ment you are using to measure lev-
els) be terminated with a 75 Q termi-
nator. Waveform monitors normally
have an internal termination that can
be switched in or out of the signal
path, although some have an exter-
nal termination that can be installed
on the second port of a loop-through
input. Some modulators also have an
input termination that can be
switched in or out, while others are
self-terminating. Just make sure that

only one termination is used in the
entire video path. If two or more are
in the path, measured video levels
will be much lower than normal (con-
versely, no termination will result in
higher than normal levels).

If you use an oscilloscope for
video measurements, you can termi-
nate its input with either a commer-
cially made feed-through 75 Q termi-
nation, or make your own with a BNC
tee, a BNC-to-F adapter, and a con-
ventional 75 Q F terminator (mea-
sure it with a digital multimeter to en-
sure that it is exactly 75 ohms). Put
the F terminator on the BNC-to-F
adapter, then install the adapter on
one leg of the BNC tee. Connect
your video source to another leg of
the tee, and the remaining leg of the
tee to the oscilloscope input. After
you have correctly set baseband lev-
els, it's time to move on to the next
step. This is more familiar territory:
the RF world.

RF levels

A very important next step before
the final video distortion measure-
ments is RF level adjustments. This
includes both RF carrier amplitudes
as well as visual carrier depth of
modulation (and while you're at it,
aural carrier deviation). Before set-
ting RF levels, make sure that appro-
priate baseband level adjustments
have been performed.

First set modulator and processor
RF carrier amplitudes (visual and
aural carriers) to their normal operat-
ing levels. When setting processor
levels, verify that RF inputs are cor-
rect, and check output levels in both
manual and AGC modes. (Refer to
the manufacturer’s instructions for
proper AGC adjustment if applica-
ble.) For this you can use either a
signal level meter or a spectrum ana-
lyzer. From here you can proceed to
the modulation adjustments on the
modulators.

Visual carrier depth of modulation
should be 87.5% relative to a 1 V p-p
video input. In addition to a washed-
out picture, white clipping, audio
buzz and sometimes incidental carri-
er phase modulation (ICPM), over-
modulation of the visual carrier can
cause nonlinear distortions such as
differential gain and differential
phase. Undermodulation can de-
grade the baseband video signal-to-

(Continued on page 60)
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eneration After Generation

RMS Electronics, §£p ing Qua!ity CATV Equipment Around The World.

Sncc 1943 RMS Electronics, Inc. has been manufacturing, importing and assembling clectronic
devices and components for the communicztions industry. Today the RMS préduct line includes
over 400 products used in the construction and rebuilding of cable television systems.

Your grandparents and pareats bought from RMS and RMS intends to continug this tradition with
the next generation! Call or write today for a free comprehensive product catalog.

RMS ELECTRONICS, INC., 41-51 Hartz Way, Secaucus, NJ 07094
Phone: (201) 601-9191 FAX: (201) 601-0011 Tnll Free: (800) 223-8312
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ha \When your technicians are under pressure to restore service, the one
3 thlgg they don't need is a fiber that’s difficult to work with.
hey need a fiber that will help them get the job done as quickly and
ently as possible. The fiber that fits that description: Corning™ fiber.
. ‘f, 2 I easy to work with and splice because of its excellent geometry, and
_. ' because it's consistent—reel after reel, year after year. And it’s consistent
A W because we'e very, very nit-picky So much so that, during manufacturing
QQ % for example, we measure our fiber diameter 500 times per second to
within a fraction of a micron. (You don't get more nit-picky than that)
What's more, were constantly looking for new ways to improve our
fiber. We twist, bend, snap and otherwise torture fiber, testing it in our
harsh environments so it'll measure up in yours.
Wed also like to help technicians by helping them share
what they've learned about handling fiber. If you or any of
your people would like to let us know of an unusual or
especially tough fiber-handling challenge (and its solution,
if you have one), we'll spread the word.
Make your people’s jobs easier by making sure they

work with Corning fiber. The fiber designed to be as
hasslefree as possible—no matter how tough the job might be.

For more information (or to share your reallife fiber experiences)
write to Corning Incorporated, Opto-Electronics Group, MP-RO-03,
Corning, NY. 14831, or call (800) 525-2524, extension 501.

Corning. Fiber you can count on.

CORNING
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REPLACEMENT EQUALIZERS
FOR QUALITY RF SERVICES, JERROLD,
TEXSCAN / SYLVANIA PATHVMIAKER AND RCA

600 MHz NOW AVAILABLE FROM QRF PRODUCTION DEPARTMENT

QEP-ADP FIXED VALUE ADAPTER ALLOWS QLX TO REPLACE SEP'S
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computer chips are made.

The technology has been around for
a while. Allied Technology even had
one on the market about seven years
ago, but at that point it was still too
early for the market and it soon
stopped offering them. Nippon Glass
from Japan is working on a planar cou-
pler based on microlenses, but those
have not reached commercialization.
Corning has started selling a planar
coupler based on technology it has de-
veloped. Although the cost is still high-
er than fused biconic couplers, it is like-
ly to drop if and when these are mass-
produced, because they can be manu-
factured in large batches and produc-
tion can be scaled up relatively easily.

What really matters?

Not all couplers are created equal.
Bellcore has published a technical re-
port on couplers entitied TR-442 that
goes into considerable detail about the
requirement for putting couplers into
the optical loop. It specifies design cri-
teria for coupler characteristics such as
insertion loss (the total loss reduction
in power of a coupler) and achromicity
(the range over which a coupler will op-
erate).

Improved coupler performance may
be able to help reduce the require-
ments and hence costs of the active
components in the network. In a prop-
erly designed network, uncooled lasers
with less power, and a broader operat-
ing wavelength, can replace more ex-
pensive thermoelectrically cooled
lasers. By some estimates, the coolers
for these lasers can increase the cost
of operating by 50% to 90%.

Uncooled lasers with a larger pass-
band can be used only if the couplers
do not impede the source optical ener-
gy. Couplers with a wide operating
bandwidth allow the source wavelength
to vary outside a narrowly defined re-

gion without large losses. Less sensi-
tive receivers with a reduced operating
range also can cut costs. But the limit-
ed range of these cheaper receivers
requires that optical power is distribut-
ed very evenly throughout a network. If
the signal strength can be predicted
with a high level of accuracy, operators
can reduce the need for receivers with
exotic pre-amplifiers or automatic gain
control circuits.

Toward this end, Bellcore defines
uniformity requirements for coupler per-
formance. These range from differences
of only 0.5 dB for 1x2 couplers, to as
much at 2.5 dB in a 1x32 coupler. Corn-
ing claims to have planar couplers that
can improve passband uniformity by a
factor of 2 to 6 on the market today.

Bellcore also quantifies insertion
loss, defined as the amount of optical
energy that goes into a coupler, minus
that which leaves. Its worse-case sce-
nario for insertion loss from a 1x2 cou-
pler is 1 dB, while a 1x32 coupler may
have a loss as high as 20 dB.

But all of these characteristics are
done once the coupler first comes off
the assembly line. What about after the
coupler has been outside getting hot,
cold and moist for a few years. How
does it hold up then? Bellcore has de-
fined a series of standards that provide
for a maximum allowable insertion loss
after a period of environmental and
mechanical stresses.

In the field, cable engineers are more
concerned with other things (like failure
rate, packaging and engineering sup-
port). GRC's Oleksyn tests every cou-
pler that goes into his plant and finds
that often the specifications are not ac-
curate and most are not even close.

Oleksyn says failure rate is another
important parameter, since one
downed coupler can leave thousands
without cable. With Ipitek couplers, he
has had only two breakdowns out of

about 500, and he adds, “that could be
operator error.”

The type of glass used in the coupler
also is important to Oleksyn. He says
that splice losses to a coupler tend to
be better when couplers use the same
glass as in the fiber-optic cables. (In
GRC's case the glass is Corning’s.)

The most critical thing for Oleksyn is
engineering support. Oleksyn says
there are very few companies that can
handle tough engineering questions,
like how to properly build a network
with two wavelengths.

Even a simple thing like the coloring
on a package can make one coupler
more attractive than another. Ipitek, for
example, is now selling color-coded
80:20 couplers. A red fiber always sig-
nifies the fiber carrying 80% of the light
energy, so that technicians can quickly
see how tc configure them.

Soaring market, diving costs

As the need for couplers increases,
so will the number of couplers pro-
duced — and following the learning
curve, the price will drop accordingly.
The price for a basic single-mode cou-
pler went from $300 to only $200 this
year, and the prices are still dropping.
ElectroniCast’'s Montgomery predicts
that in high volume applications like
fiber-to-the-curb, we will see the price
of couplers drop 20% to 30% per year.
If planar couplers ever take off, they
may very well slice the cost even more
to the point where a coupler can be
had for as little as a few dollars.

One thing is for sure: As the cost of
couplers drops drastically in relation to
lasers, operators are going to be ex-
ploring more and more ways in which
they can use them to cut more lasers
out of the network without sacrificing
reliability. As Oleksyn says, “The name
of the game is to split the signal as
much as you can get away with.” CT

RESPONDING WITH A SOLUTION!

IMPROVED!

SCO2MFA

Responding to
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with innovative
products and the
SACHS absolute

Sachs Canada Inc.
CORPORATE OFFICE

745 Avoca Avenue
Dorval, Quebec HSP 1G4

Sachs Communications Inc.
PLANT AND CORPORATE OFFICE
211 Stonewall Street
Cartersville, Georgia 30120

< = Messenger Drop Clamp

The Outside Plant Hardware Specialist

(800)-829-7224

Call for your free sample
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Measurements are to be made at the output of the
modulating or processing equipment, which would typ-
ically be in the cable system headend. The standards
will become effective June 30, 1995, three years from
the effective date of the FCC Report and Order.
Proof-of-performance tests must be performed for
these three parameters by that time and once every
three years thereafter. Since these three measure-

ments are to be made after the modulating or pro-
cessing equipment, a demodulator must be used to
bring the signals to a baseband video format. Howev-
er, the demodulator also can introduce differential
gain, differential phase and chroma delay. It is impor-
tant to use a high quality demodulator to minimize the
amount of distortion introduced by the demodulator it-
self. -

Made in the USA by:

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

Sadelco was 1st to advocate using H. Sadel's patented
White Noise Application te calibrate Signal Level Meters
and other CATV equipment, more than a decade ago.

®
sauelco. Inc- 75 West Forest Avenue, Englewood, New Jersey 07631

Comes Complete With:

(] +1dB Accuracy

[J llluminated Meter
(] Color Coded Dial
(] Electronic Shut-Off
[] Speaker

[] Steel Case

[ ] Padded Nylon Bag
[J Ni-Cad Batteries
[J Charger

*812 MHz, Model 7600U

Tel: 201-569-3323
Fax: 201-569-6285
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For forty years, C-COR has been a leader in

40 YEARS STRONG
the communications industry. Whether

s .

h designing and building new state-of-the-art

equipment, or updating existing systems, our
I employees are committed to providing quality
products, reliable service and innovative

engineering to meet your specific needs.

When you call on the C-COR team,
you're calling on experience that is

four decades strong!

®
'Co 60 Decibel Road / State College, PA 16801
ELECTRONICS INC 814-238-2461/ 800-233-2267
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IT'S CHIRPLESS

IT’'S CHIRPLESS IT'S CHIRPLESS

Why settle for DFB or YAG technology when Texscan's new TEMS
(External Modulation System) and Distributed Lightwave Systems
are available now? The new TEMS-I550 not only gives you more
reach, it gives you better performance.

LESS LOSS AND MORE REACH

Texscan’s new TEMS-1550 takes full advantage of the lower
optical losses encountered when fiber optic cable transmission
occurs at 1550 nm. Since the optical loss at 1550 nm is
approximately 40% less than at 1310 nm, its reach is
consequently 40% greater than 1310 nm lasers of equal power
output. Additionally, the TEMS is capable of launching a full 40
mW (16 dBm) into a single fiber for even greater reach
advantages.

1310 nm Reach

1310 nm Reach

CHIRPLESS TECHNOLOGY MEANS BETTER
PERFORMANCE

The TEMS-1550's chirpless technology eliminates the need for
dispersion shifted fiber. Its highly reliable 1550 nm light source,
coupled with its internal erbium doped fiber amplification
circuitry (that includes a highly reliable 980 nm pump laser) and

its unique Mach Zehnder modulation circuitry, allow the unit to
be optically, not electronically, optimized. Since there is no
electronic restriction on bandwidth, performance to 750 MHz and
1 Gigahertz is easily attainable. With full channel loading
capabilities on a single fiber, there is no need for multiple fibers.
The TEMS-1550 eliminates added costs and wastefulness
associated with multiband/multifiber approaches, and also
eliminates the need for “re-lasing” and its associated performance
degradation.

MORE VERSATILITY—EVEN MORE REACH

The TEMS 1550 is available in outputs up to 50 milliwatts
(17dBm) allowing you to reach the farthest regions of a system, to
connect a network of systems, or to supply sufficient optical
power for true “fiber-to-the-curb” system architectures.
Complementing the TEMS 1550 is Texscan's Erbium Doped
Fiber Amplifier, model EDFA 1550. The EDFA 1550, in
conjunction with the TEMS 1550, form a true distributed (not
“re-lased”) optical system. The TEMS 1550 allows you to take
full advantage of the low fiber loss at 1550 nm and the EDFA
1550's high output power as a solution that, until now, required
“re-lasing,” FM or digital schemes.

MAXIMIZE YOUR FIBER INVESTMENT NOW

For years, cable operators have built RF systems using lower loss
coaxial cable. The same should apply to fiber optic systems: It
wouldn't make sense to build an RF system using “high loss”
412-type coaxial cables, and it certainly doesn't make sense to
build a fiber system using “high loss” 1310 nm transmission
wavelengths when a lower loss path is available. It does, however,
makes sense to get the most for your fiber dollars now with
Texscan's lower loss, greater reach TEMS 1550 External
Modulation and Distributed Lightwave Systems.

*0 dBm input to receiver
Optical loss @1310 nm is .4 dB/km; @1550 nm is .25 dB/km
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A SUPPLEMENT To COMMUNICATIONS TECHNGLOGY MAGAZINE

his issue of CT’s Product Showcase represents the last in a series that launched a one-of-a-

kind, effective quarterly sales tool for our industry. At the same time, it is also a harbinger of

important changes coming in the next edition of CT’s Product Showcase, which were prompt-
ed by the comments and recommendations from you, our readers.

Yes! We will continue to grow both through increased market presence and a greater, expanded ser-
vice — bringing together customer needs with the latest products from manufacturers. And, look for
the next issue to reflect our new association with Phillips Business Information Inc., one of the
strongest, independent publishing companies in our industry.

December 1993 marks the debut of this next generation of CT’s Product Showcase. How can you
receive one? Start your subscription now by completing the enclosed subscription form and receive
the December 1993 issue (Western Show Edition). As always, we are here to serve you better!

Best,
Paul R. Levine

Up or down, your toughest
problems are handled with our innovative
products and professional service.

Our 550 MHz Meter makes the grade.

New L.O. designed for 550 MHz
New Lexan front panel

Color-coded band switch and dial
All new knobs

UHF and Sub bands remain intact
Dial design minimizes coarse tuning
Upgrade includes necessary repair

Our VCII Racksaver Chassis is just the right size.

3.5" height

Stackable

Saves rack space

Ball bearing fan-cooled
Videocipher retrofit

Videocipher updates

Galvanized chassis

Stainless steel faceplate

Battery test points

Can be installed on working VCII's

Call us toll-free at 1-800-749-5452.

W SAWTREC| CCTRONICS
4230 Rosehill, Suite L-5 Phone: 214-240-5452
Garland, Texas 75043 Fax: 214-303-0527
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SHOWCASE LAB REPORT

Power Guard's 60 VAC
Power Cast power supply

The following originally appeared as “CT's Lab Re-
port” in the August 1990 issue of “Communications
Technology.”

By Ron Hranac

M ost cable systems use 60 volt ferroresonant power
supplies to operate the active devices in the trunk
and feeder portions of their plant. These power supplies
are generally either nonstandby or standby designs, with
features and capabilities varying somewhat from manufac-
turer to manufacturer. Most evolutions in power supply
technology occur in the standby versions, with improved
charging circuits, inverter designs and battery manage-
ment.

It’s difficult to improve upon nonstandby designs, other
than perhaps incorporating more efficient ferroresonant
transformers to help systems reduce long-term operating
costs. But one manufacturer has made a change in con-
ventional power supplies; not so much the contents but
the packaging. Power Guard introduced its Power Cast
power supply, which is one of those ideas you see every

Figure 1: regulation test (7 ampere load)

Input Output Input Output
voltage voltage voltage voltage
33 0.00 100 60.30
35 51.40 105 60.40
40 55.90 110 60.40
50 59.10 115 60.40
80 59.70 120 60.30
70 60.00 125 60.30
80 60.10 130 60.30
95 60.30
70
60 - ]

§ 50

-l

g /

o

3 20/
10
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33 35 40 50 60 70 80 95 100105110115120125130
Input voltage (AC)
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Internal components are mounted to dissipate heat ef-
fectively. An optional PIP surge protector module for
the unit’s output is shown at the left of the capacitor.

now and then that inspires you to think, “Why didn’t some-
one think of that before?” So we obtained one for testing
and gave it a good workout in the lab.

About the product

Instead of the more typical stamped metal box, the
Power Cast power supply is inside a cast aluminum hous-
ing about the size of a line extender or small trunk ampilifi-
er. The obvious benefit is the flexibility that this packaging
provides. The power supply can easily be mounted on the
pole, pedestal, wall or even the strand.

It is designed to operate over a 95 to 130 VAC input
while maintaining a regulated 60 VAC quasi-square wave
output. The version we tested (PC1-6015) is rated at 15
amperes maximum output at 90% efficiency — perfor-
mance fairly typical of modern CATV ferroresonant power
supplies.

The power supply is inside a finned cast aluminum
housing that is 6 inches wide, 8 inches deep and 12.5
inches long. Out-of-the-box weight is about 36 pounds.
The unit is shipped with strand-mount brackets, and op-
tional pole/wall-mount brackets are available from the
manufacturer. Also available is a breaker box assembly
that includes a line cord, utility outlet, circuit breaker and
an MOV-type (metal oxide varistor) input surge protector
that plugs into the 120 VAC utility outlet. Power Guard
also can provide an optional output time delay plug-in
module, as well as a PIP (transzorb) or crowbar output
surge protection. List price for the Power Cast without op-
tions is $305.

CT'S PRODUCT SHOWCASE
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Figure 2: Regulation test (15 ampere load)

Input Output Input Output
voltage voltage voltage voltage
54 0.00 100 59.80
60 42.50 105 59.80
70 53.00 110 59.90
80 57.70 115 59.90
90 59.40 120 60.00
95 59.60 125 60.00
130 60.10

Output voltage (AC)
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TRAPS

IN STOCK
200,000 Various Traps

Tiering, Positive, and Negative Traps

WE SELL, REPAIR &
PURCHASE HEADEND
& LINE EQUIPMENT

800-331-5997

Lab measurements

The regulation of the Power Cast was tested with a
7 ampere load (low efficiency) and a 15 ampere load
(maximum efficiency). The input voltage was varied
from what produced no secondary output up to a maxi-
mum of 130 VAC. Figures 1 and 2 summarize the
power supply’s output voltage regulation performance,
which was quite good and exceeded the manufactur-
er's own specs.

Power Cast also was tested at full transformer satu-
ration, which was found to be 25 amperes with the out-
put short-circuited. This load was maintained over an
entire weekend and resulted in the output PIP surge
protector module failing (as it was designed to do).
When this module fails it allows the power supply to
continue operating. The short circuit was removed from
the supply’s output and it resumed normal operation.

Perhaps the biggest concern evaluating this product
was how well it dissipates heat. Placing a ferroreso-
nant transformer and its related components in an en-
closed environment is certainly asking for possible
problems. Power Guard considered this, so the trans-
former is well sunk to the housing and the fins do an
excellent job of removing excess heat.

Numerous temperature measurements were made
of the transformer, capacitor and other internal compo-
nents using a remote probe and Fluke 51 K/J digital
thermometer. Various spots on the housing’s exterior

SCIENTIFIC
ATLANTA

Refurbished

9650 IRD’s
$579

{Without Descrambler Card)

CITULSAT "rce”
(800) 331-5997

WANTED

“Videociphers
Modulators
Processors
Receivers
Line Gear

(800) 331-5997

.mewh-r o = togistered teadeimerk of General tnssrument

AYSTINL | LYSTINL | IvSINL
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See us at the Atlantic Cable Show, Booth # 504-506.
Reader Service Number 220.

Installation Services

Full/modified turnkey residential
and commercial installations, au-
dits, rebuilds, converter change-
outs and upgrades: MDU pre and
post-wiring, survey and design.

CORPORATION

120 Floral Avenue
New Providence, NJ 07974
Ph: (908) 665-0133 FAX: (908) 665-0990

CR-EZT Assembly Tool

* Assembles 6 & 59 Series
Raychem EZF® connectors to cable

* Quick and easy to use

* Consistent, error-free results every time

* Rugged steel construction

Ask for a copy of our full-line cable preparation tool

catalog. Call NOW 1-800-528-8665 for complete details.

Ripley Company

RIPLEY COMPANY

Cablematic Division -

46 Nooks Hill Rad ‘ qblemnlle?
Cromwell, CT 06416 CABLE PREPARATION TOOLS #
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(including the fins) also were measured with a special
surface probe. Since ferroresonant transformers gener-
ate more heat with reduced loads, all temperature
measurements were done with a 7 ampere load.

At 68° F ambient (in the lab), the highest trans-
former temperature was 182.6°. The highest capacitor
temperature was 138.6° and the housing just below the
transformer was 132.2°

Further measurements were made with the power
supply in direct sunlight and an ambient temperature of
100° F. The transformer maximum was 172°, the ca-
pacitor 135.2° and the housing 125.2°. With a mild
breeze and an ambient temperature of 97° F, the trans-
former measured 168.2°, the capacitor 132.2° and the
housing 121.4°. From this, it is apparent that the Power
Cast adequately dissipated heat. In fact, it ran cooler
outside in the sun (with open air circulation) than it did
inside an air-conditioned lab with no air circulation!

| was further concerned about the life expectancy of
the capacitor operating at those temperatures. Should
the power supply’s capacitor dry out and fail because
of the heat, the ferroresonant transformer circuit would
no longer be self-regulating and its output voltage
would drop. However, the capacitors used in the Power
Cast are rated for operation at 90° C (194° F) at 660
VAC.

| called Cornell-Dublier, the manufacturer of the ca-
pacitors used by Power Guard. The engineer | spoke
with explained that the capacitor is designed to last a
minimum of 60,000 hours (6.85 years) at its maximum
ratings. He then performed the calculations of MTBF
(mean time between failure) for operation of the partic-
ular capacitor used in the Power Cast at its measured
temperature and actual operating voltage. His com-
ment was something to this effect: “This capacitor
should last forever.”

For weatherproofing, the power supply housing in-
cludes a perimeter gasket in the lid. Moisture ingress
that sometimes occurs with conventional device hous-
ings should not be a probiem, though, because the
housing is vented through the external AC connection
(utility box). Therefore, no opportunity should exist for
a pressure differential to develop with temperature
changes. Any moisture that might accumulate inside
would be evaporated via the venting action and internal
heat.

Comments

Power Guard thought this product through rather
thoroughly when designing it. Possible heat-related
problems have been addressed by good heat sinking
of internal components, the use of high temperature
parts and adequate dissipation with a finned housing.
Surge protection is available for both the input and out-
put, affording a higher level of comfort.

Ferroresonant supplies have been with us for a
number of years, and this design is not a radical depar-
ture from what is already available. Its packaging is
what sets it apart from other nonstandby designs, al-
lowing system operators quite a bit of flexibility for cre-
ative installations including on the strand.

For more information, contact Power Guard, P.O.
Box 2796, Opelika, AL 36801, (205) 742-0055.
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Today's technical standard and requirements demand
accurate documentation which is readily available.
Cheetah™ the leader in Automated Remote Testing™
has developed a system to help meet these

requirements, while providing year round status monitoring.

The Cheetah™ is programmable to perform and store
measurements unattended, 24 hours a day. Compliance
with multiple Test Points is now easy and effective. By
placing PC-4650DMs at strategic system locations, you
can document system performance every time you test.
To monitor headends, utilize the HE-4650 for levels and
frequencies on HRC, IRC, Standard and Customized
Frequency Assignments. All of this is controiled by
Cheetah Director Software™ which allows you to
automate, test, document, and print system performance.

— Video and Aural Amplitudes
— Peak To Valley

— Channel Assignments
Programmable to Over
44,000 Reference Points

— Date, Time and Temperature

BEAEREA N

— Non-interfering Frequency
— Programmable Specifications

— Visual To Aural -

— Trend Analysis
— Graphic or Columnar

— Adjacent Channel Level Ratios

Measurements in Seconds
for Out-Of-Spec Reports

Frequency Separation |kaiuias
4.5Mhz. + 5Khz. 3

Printouts and Displays

The Cheetah™ System is the only Automated Remote
Testing™ system that allows you to document and perform
the majority of the required mesurements!

— Composite Triple Beat

— Composite Second Order

— Carrier to Noise

— Aggregate Hum

— Programmable for
Unattended Operation

— Measurements
Performed in Seconds

Order the Cheetah Compliance Pack (CCP)™ before December 31, 1993 and receive a Package Price Discount.”

.‘ ' WE MEASURE THE BEST!"

™
5555555 SUPERIOR ELECTRONICS GROUP, INC.
‘ 6432 Parkland Drive, Sarasota, FL 34243
Phone: 813-756-6000 * Fax: 813-758-3800
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The new Trilithic Tricorder combines the functions L 5
of a new signal level meter, leakage detector and VIDEO MASTER VM 771
data logger into one instrument. SIZE:
* In SLM mode, select any frequency from 5 to AUTOMATIC VIDEO LEVEL CONTROL H=3"
1000MHz (in 50Hz steps) or choose IRC, HRC, NO FRONT PANEL RACK SPACE REQUIRED w=2"
NCTA, UHF or two user-defined channel plans. FULLY AUTOMATIC - NO ADJUSTMENTS, EVER! | D=6
* In leak detection mode, select any monitoring + +
frequency from 108 to 158MHz in 12.5KHz steps. Video Output = 1 Vp-p INTRODUCTORY PRICE
* In data logging mode, record video and sound Sync Output = 40 IRE Units $315.
levels at any number of sites, or perform the FCC ngt? O;tpu: = lg?:&EUUTtS: Max | OW COST!
24-hour test. Ou i i . olor Burst = nits
tput data direct to printer or PC Up to 2 Vipp 60 Hz, Clamped Out. HIGH VALUE!
H.F. Video Loss, Compensated. BUY Now!
ANOTHER INNOVATIVE NEW PRODUCT FROM:
¥ TRILITHIC FM SYSTEMS, INC.
(800) 344-2412 FAX: (317) 895-3613 1-800-235-6960 3877 South Main St. FAX 1-714-979-0913
w14-979-3355 Santa Ana, CA 92707 MADE IN THE USA

For WHicH WE STAND

P QuALITY AND SERVICE 1S OUR PRIDRITY
P MEETING THE INDUSTRY STANDARDS
207 Middlesex Avenue, PO, Box 373 P Conminuep CUSTOMER SUPPORT

B (B0 306 2261 : ' P ProoucTs DeSIGNED & MANUFACTURED
IN THE USA

(BOO) 384-4046
EXPERIENCE THE DIFFERENCE . . .
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Three new ways to test, tr

Inspect

he SL7501 was designed to provide you with a quick. S
accurate. easy-to-use meter that will stand up to the rigors II

of field service work. The SL7501 gives you the ability to test
the signal level and HUM on all channels delivered by your 7
system 1o the customer’s home.

Momnitor

General information

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

Aspect ratio: 4 horizontal units, 3 vertical units

modulating equipment shall not exceed the following:
Differential gain: 20% Differential phase: 10°

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), 59.94 Hz (color)

Per the new FCC requirements in §76.605 (11), (12) and (13), video baseband performance* as measured at the output of headend processing and

Chrominance-to-luminance delay inequality: 170 nanoseconds
*System operators will have to start doing these video measurements by June 30, 1995.

TV channel at IF

TV channel at RF

Sound
Picture A Picture Color carrier
Sound ’(\237)5 carrier subcarrier
oun r4
(41.25 L
MHz) ]
Color | | !
(42.17 4.5 | I |
MHz) MHz | | |
25 | | |
MHz 3.58 1.25 | I !
MHz | MHz : : :
b - 005 12 | 5455756 MHz
> _;_,l 0.75 e -
= 6 MHz i | ' MHZ fe———4.2 MHz — 3 1
= - —41.25 MHz b= 4.5 VHz > !
- 6 MHz >
Measuring video with an oscilloscope
To make video measurements: Vertical sensitivity (volts/division) 02V
* Use an oscilloscope with at least 5 MHz bandwidth. Sweep rate (time/division) 5ms
* Turn on the oscilloscope and let it warm up for 30 min- Trigger TV field
utes. Check to make sure that all knobs are in the “CAL" Coupling DC

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-
tior must be tsed at the oscillnscope’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:

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

* Center the displayed video signal with the vertical and
horizontal position controls. Then, using the vertical posi-
tion control, adjust the position of the video signal on the
oscilloscope CRT to align the sync tips with a graticule
near the bottom of the display.

* Adjust your video source until the oscilloscope indicates
1 volt peak-to-peak, or five vertical divisions from from
sync tips to peak white (peak luminance, not peak
chrominance). Depending on the video source you are
measuring, it may be necessary to install a luminance fil-
ter at the input of the oscilloscope (before the 75-ohm
feedthrough termination) to remove the chrominance
energy for an accurate measurement of the video’s lumi-
nance amplitude.

Video
source

Connection to oscilloscope with homemade 75-ohm feedthrough termination

Oscilloscope input

(]

€

Detail betwe
3-3in 2

4

Detail betwe
4-4.n 2

Elements of horizontal sync

Horizontai blanking

4 IR g — o — — — _—— — 4]
10.49t0 11.44 us 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 burst
and its phase

Burst

amplitude

must be

90 to 110 percent
of sync amplitude

Start End
of burst of burst

Specification for burst requires 8 to 11 cycles

Compiled by Ron Hranac, Senior Technical Editor
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COMTRONICS INC.

Low Loss Negative and Positive Traps to 1GHz

Sideband Interdiction Decoding Filters

Low Pass, High Pass, and Tier Multichannel Traps

Band Pass Filters - Encoders - Security Shields

800-448-7474 (315)622-3402
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yubleshoot, and maintain your system.

v
hen you are maintaining the feeder and trunk portion of your
system. signal measurements are critical to overall system per-
rmance. That’s why the SL750M was designed to performance test
ery channel. in any distribution system. to FCC specilications.
st C/N and HUM on active channels automatically and faster than

he headend system is one of the most critical areas to maintain. If the signals at the headend aren’t
clean. you'll have a real mess in the downstream. That's why many systems run performance tests
regularly: so they know that the quality of signal is the best it can possibly be. Programmable automated
measurements and data storage make remote measurements and 24 hour testing simple and fast.
The SL750A was designed with your time in mind.

er before.

ssSme

The SL750A helps you pinpoint RF/video problems and performance tests
any headend. trunk. or line equipment in any RF distribution system more
accurately than with any other signal level meter on the market.

OMMUNIGCATIONS

-CHNOLOGY's

VIDEO
REFEREN
DATA

sideo/sync waveform for color transmission

Field 1 line numbers Equalizing  Vert.sync  Equalizing
(See Note 15) pulse pulse pulse
ximum carrier voltage \ interval interval interval [ Horizontal sync pulses
e 3ot 4o oo UG, D

H:Mb H I“H'I

N T

jet—— 3H —»tt——3H —}€— 3H —

H
| =i<-3.02H+0 >
Ll Ung

.-

Blanking level
sference black level = ~{ ¥ -

%

|
eference white level ]
\J [ }- 1

R
!

===

Detail between
55in @
— (0.075 £0.025)P
) 0.004H max. be~ Sy 0.004H max.

o - --—-q;-— 9/10 of max. sync

Tm ; 8 cycl :
2 1 LI:] cycles min

(0.75 +0.025)C S

e = — - ] -

Zero carrier —»

Picture —bl

Le—— Vertical blanking 0.07 V *+ 0-01 V* (See Notes 3 and 5)—3
Horizontal blanking Y

b Bottom of picture
l—— Start of Field 1 (See Note 13)

TiMe e

Field 2 line numbers
(See Note 16)

o] trﬁe

|

|

4
t,+v

- it §
pr—

te—— Top of picture

A (0.125 +0.025)C

- e

(x) 0.02H

e
min il

b0 075 Hm
+0.005H
b€ (0.125H max. N 0.006H min.

b () 0.145H—>]
min.

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.

e— 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

en Blanking level —»-

Rear slope of
vertical blanking

1
(See Note 3) ‘\‘ : /
Reference white level g o o o o o o o - | WD, | AP )~ _ . !_ - ——
4 L N i !
Zero carrier 1710 of max. 5 5
(2) 0.18H max. blanking
(See Note 4)
" LK
0.004H »{}.H 0.004H - & 0.004H 3~ ke 0.004H
max. | 0.004H max. h max. —Hl-—“ max.
J{t _max. ] {] "
- rg—-—————"—="H-===—==-= = f~—% 9/10 of max. sync
|
|
L« Equalizing pulse Vertical
en " sync pulse
e |
Blanking level —» < = F: MEA S0 s
0.04H —> ‘4— l —>‘ 0.07H +0.01H"
(See Note 6) f&——0.5H
- H ™

3) Leading and trailing edges of vertical blanking shoulc
complete in less than 0.1H.

4) Leading and trailing slopes of horizontal blanking mus'
steep enough to preserve minimum and maximum values ¢
+y) and (z) under all conditions of picture content.

*5) Dimensions marked with asterisk indicate that tolera
given are permitted only for long-time variations and not for :
cessive cycles.

6) Equalizing pulse area shall be between 0.45 and 0.5 of ¢
of a horizontal sync pulse.

7) Color burst follows each horizontal pulse, but is omitted
lowing the equalizing pulses and during the brood vertical puls
8) Color bursts to be omitted during monochrome transmissi
9) The burst frequency shall be 3.579545 mc. The tolerance
the frequency shall be £10 cycles with a maximum rat
change of frequency not to exceed 1,1C cycle par second
second.

10) The horizontal scanning frequency shall be 2/455 times
burst frequency.

11) The dimensions specified for the burst determine the tii
of starting and stopping the burst, but not its phase. The ¢
burst consists of amplitude modulation of a continuous ¢
wave.

12) Dimension “P" represents the peak excursion of the It
nance signal from blanking level, but does not include
chrominance signal. Dimension “S” is the sync amplitude at
blanking level. Dimension “C" is the peak carrier amplitude.
13) Start of Field 1 is defined by a whole line between
equalizing pulse and preceding H sync pulses.

14) Start of Field 2 is defined by a half line between first equ
ing pulse and preceding H sync pulses.

15) Field 1 line numbers start with first equalizing pulse in Fiek
16) Field 2 line numbers start with second equalizing puls
Field 2.

o+
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distortion manifests itself as tilt in
I-64 ms duration) video compo-
I as the top of the 100 IRE bar,
‘essed as peak-to-peak tilt in IRE
arcentage of the bar amplitude.
listortion causes horizontal bright-
tions in large picture details, and
streaking or smearing.

Field time distortion results in tilt in field-
rate (64 ms-16 ms) video components, and
requires a field square wave or window sig-
nal to measure. It is expressed as peak-to-
peak tilt in IRE units or percentage of a ref-
erence amplitude. Field time distortion caus-
es vertical brightness variations in large pic-
ture details.

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-
ture.

Chrominance-
causes the 1
sine wave sk
pulse amplitt
excursions
nanosecon
nomograph (
nance delay
smearing (s
paper effect”)

whole new wavelength.
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NEW HP 8591C Cable Television Analyzer

Meets all FCC
proof-of-performance
for RF and Video Testing

Direct Marketing Organization + 1-800-452-4844, Aun: Inquiry Mgr.

. M/S SILSJ, P.O. Box 5¢
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= g g We guarantee the SL750 line

choice in CATYV instrumentation.

The Sencore CHANNELIZERS™ of signal level meters to be the

wer.e desigr.led by technicians and beSt meters you )ll ever use.
engineers like yourself. That’s why

they have earned the name “Tech Try them for yourself tOday-
Choice.” We believe they will

become your choice for signal Call 1-800-SENCORE (736-2673) cHOIGE
level meters now and in the future. SE NCOEE £

Waveform monitor IRE units and oscilloscope peak-to-peak voltages
Waveform Oscilloscope
Video monitor peak-to-peak
parameter IRE units voltage
Reference 1 0.00714 volt
Horizontal sync amplitude 40 0.286 volt
Color burst amplitude 40 0.286 volt
Setup 7.5 0.054 volt
Video (blanking-to-peak white) 100 0.714 volt
Total video signal amplitude 140 1 volt
100 —— - . . :
] f IRE scale units Relative levels of sync, ot
relative to 1 volt picture and zero (in percent)
80 peak-to-peak carrier  zewocarer |
— video amplitude IRE scale ey reference T 14
60 — 100 = —~ — —— L — 125
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the
ove Composite test signal Combination test signal
This contains a 100 IRE white reference (bar), 2T pulse, This includes a 100 IRE white reference, multiburst and mod-
first 12.5T pulse and modulated staircase. The 100 IRE white refer-  ulated pedestal. The white reference can be used to set video
) ence is useful for setting video levels, and also for measure- levels, and the multiburst is a good indicator of frequency
liz ments of short time and line time distortions. The 2T pulse also  response problems (gain-frequency distortion). The modulated
i1 can be an indicator of short time distortion (pulse-to-bar ratio  pedestal is used to measure chrominance non-linear phase and
s in and K Factor measurements). The 12.5T pulse is used to deter-  gain, as well as chrominance-to-luminance intermodulation.
i mine chrominance-to-luminance gain and delay, and the modu-
lated staircase differential gain and phase.
Chrominance-to-luminance
gain and delay homograph
12 -11 10-09-08 07-06-05-04-03-02-01 ] t
4 f— 008 pon Q ;
. ! mm tﬂ”' .
| ‘ ‘\ ' [ 'I
03 H /
@5 !
5 04 » f 3 ;
H(J 06
5 3 07
“aaMassadias el , i
. . 9 . . . . .
to-luminance delay inequality , Gain-frequency distortion is a degradation
2.5T pulse baseline to have a & of videc frequency response, and can be
1ape. After normalizing the - seen as a variation in a multiburst signal’s
le to 100 IRE, the sine wave e ideally flat packet amplitudes. It is expressed
in be converted to delay in . in dB, percent or IRE units relative to either
s using the accompanying B CIAA RIS ) the 100 IRE bar or some low frequency such
ight). Chrominance-to-lumi- T~ - —— as the 0.5 MHz packet. Gain-frequency dis-
inequality results in color | ¢ v ; ‘ o tortion can cause other video distortions
ometimes called the “funny ; i bt e v v o b such as short, line, field and long time distor-
Tt It | tions and their visible effects in the picture.
Courtesy Teklromx o B ——

~ision of Phillips Business Information Inc., 1900 Grant St., Suite 720, Denver, CO 80203, (303) 839-1565, fax (303) 839-1564.
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IT’S CHIRPLESS IT’S CHIRPLESS IT’S CHIRPLESS I

, « notaDFB...nota YAG...it’s a better way!

FIELD-PROVEN TECHNOLOGY * Eliminates the need for “re-lasing” and its associated
performance degradation

The TEMS 1550 is based on field-proven technology. It is
currently in use and is already helping operators solve their reach
problems. If you're considering AM, FM, and/or digital optronics,
the TEMS 1550 may be the solution to all your needs.

® Eliminates added costs and wastefulness of
multiband/multifiber approaches

TEMS “CHIRPLESS” 1550 NM EXTERNAL Ideal for true “Fiber-to-the-Curb’ architectures

MODULATION SYSTEM

Full line of optical amplifiers available

¢ More reach than other technologies with better performance
>> 40% less loss at 1550 nm than at 1310 nm
>> 40% farther reach than DFBs or YAGs of equal output

Redundancy options available

Lowers fiber costs and maximizes fiber investment

No need for dispersion-shifted fiber with “Chirpless’™ design

Field-proven technology

Highly reliable light source and pump laser

Optically, not electronically optimized Texscan

* No bandwidth limitation Bringing New Light to Fiber Optics
10841 Pellicano Dr.  El Paso, Texas 79935
e Full 750 MHz plus+++ (1 Gigahertz late '93) (915) 594-3555 or 800 351-2345 FAX (915) 591 6984
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Satellite XIII:

New Communications Frontiers

February 9 to 11, 1994 « Hyatt Regency Crystal City, Washington, D.C.

Attend the satellite industry’s premier
conference and exhibition.

Satellite XIII will focus on new communications
frontiers for satellite services providers, systems
integrators, manufacturers, designers, installers,
launch services providers, consultants and others.

Network with top business associates.

Join industry executives and strategic planners to
see key presentations and view exciting new prod-
ucts and services.

If you can attend only one satellite industry confer-
ence, Satellite XIII is it. Every key player will be
there. You should be, too.

For registration and information:
Telephone 800-777-5006, 301-424-3338 or Fax
301-309-3847.

Satellite XIill

NEW COMMUNICATIONS FAONTIERS

A

Phillips Business Information, Inc.
1201 Seven Locks Road, Potomac, Maryland 20854



VITS

The vertical interval test signals
(VITS) are signals that are inserted
in the baseband video’s vertical
blanking interval (VBI). The blanking
interval is normally not displayed in
a TV picture, so a program originator
can insert VITS without affecting the
active video. Most programmers in-
sert VITS into their video before
transmission. Many video parame-

ters can be measured using VITS
without the need to disrupt regular
programming.

Two common types of VITS are
the composite test signal and the
combination test signal. The com-
posite test signal is normally insert-
ed on Line 17, Field 1 of the VBI. It
includes a reference white bar, a 2T
sine-squared pulse, a modulated 12.5T sine-squared
pulse and a modulated five-riser staircase. Many
video parameters, including the three being regulated
by the FCC, can be measured using the composite
test signal. Figure 1 on page 32 shows a picture of
the composite test signal and Figure 2 on page 32
gives its nominal timing.

The combination test signal is normally inserted on
Line 17, Field 2 of the VBI. It is comprised of a reference
white bar, a multiburst signal and a superimposed three
level chrominance signal. Frequency response, chromi-

nance-to-lumi-
| nance intermodu-
lation and chromi-
nance nonlinear
gain and phase
can be measured
with the combina-
tion test signal.

COAST
CATV
SUPPLY, INC.

314 Elizabeth Lane
Corona, CA 91720

Figure 3 on page 48 is a picture of the combination test
signal and Figure 4 ( page 48) gives its nominal timing.

Other video parameters, such as insertion gain.
line-time distortions, short-time distortions and signal-
to-random noise ratio can be measured using either
the composite or the combination test signals.

Differential gain

Differential gain is a change in the amplitude of a
chrominance signal because of varying luminance
level. The amount of distortion is typically expressed in
percent, but it also can be given in dB or units of IRE.
Differential gain also is referred to as “diff. gain” or
“DG."

In an ideal envircnment with zero differential gain, a
change in the luminance would not have an effect on
the chrominance level. If differential gain is present,
the chrominance level changes and color saturation
varies as an object becomes darker or brighter. —

BEST PRICES
From Coast to Coast
WE BUY and SELL

SPECIALIZING IN

NEW, USED or

REMANUFACTURED \

- LINEGEAR ’
- PASSIVES

- CONVERTERS
- HEADEND

CALL TODAY
With Your Requirements
LARGE QUANTITIES
IN STOCK l

“We accepl MasterCard, Visa and American Express”

O

LT-2000 Fiber Optic Transmitter

-Transmit high quality signals over more than
20 miles of fiber

| -Add up to 80 channels without adjustment

-Eliminate amplifier cascades

-Minimize neadends

Ph: (909) 272-2360 =5 o . :
Far- (009) 279-3032 Pngrg" oy Smallest Optical Receiver

on the Market

DR-2020 Optical Receiver

‘Mount this compact outdoor receiver directly to
an amplifier

-Add fiber capability to any trunk, bridger or line
extender amplifier

-Ediminate extra amplifiers with high output power
-1 GHz frequency range

Jerry Conn Associates, Inc.
PO. Box 444, Chambershurg, PA 17201

(800) 233-7600 (in USA) / FAX (717) 263-1547
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The modulated five-riser staircase of the composite
test signal can be used to measure differential gain.
This test signal consists of a constant amplitude
chrominance signal superimposed on a luminance sig-
nal that steps from blanking level to white level.

Differential gain can be measured with a waveform

“Measurements are to be made
at the output of the modulating
or processing equipment,
which would typically be in the
cable system headend.”

monitor, an oscilloscope or a vectorscope. In this ex-
ample, a waveform monitor will be used.

The staircase is displayed on a waveform monitor
and passed through the monitor's high pass filter,
which will remove the luminance and pass the chromi-
nance. The variable gain control is adjusted so that
the largest peak-to-peak amplitude of any part of the
chrominance is 100 IRE. The peak-to-peak amplitude
of the most attenuated part of the chromi-nance is
then measured. The differential gain, measured in
percent, is the larg-est part of the chrominance (which
was normalized to 100 IRE) minus the smallest peak-
to-peak amplitude.

Figure 5 (page 50), where there is no difference in
chrominance attenuation, shows an example of zero
differential gain. Figure 6 (page 50), where the most
attenuated chrominance is 76 IRE peak-to-peak,
shows an example of 24% differential gain.

Differential phase
Differential phase is a change in the phase of a
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nal due to varying
luminance level. It
is similar to differ- ‘
ential gain, but

with differential

Figure 10: Chroma delay
amplitudes

Pulse amplitude normalized

phase, the phase .‘SS

of the chromi- \
nance is affected \
instead of the am-

plitude. Differential
phase, which is
measured in de- 3 | 1
grees, also is re- Y +

ferred to as “diff. * \ *Yz
Y2

phase” or “DP.”
Unacceptable lev-

Delayed chroma Advanced chroma
(When Yy is +) {(When Yy is -)

els of differential
phase are seen as
a change in hue
as an object be-
comes darker or brighter.

The modulated five-riser staircase of the composite
test signal that was used to measure differential gain
also can be used to measure differential phase. With
differential phase, we are interested in the constant
phase relationship of the chrominance as it is super-
imposed on a luminance signal that steps from blank-
ing level to white level.

A vectorscope is used to measure differential
phase. The vectorscope is calibrated and the five-
riser staircase is passed through the scope’s high
pass filter to remove the luminance. The gain of the
vectorscope is adjusted to place the tip of the stair-
case vector on the perimeter of the vectorscope cir-
cle. The two lines that are displayed are used to
measure the amount of differential phase. Figure 7
(page 55), where the two horizontal lines do not
separate, demonstrates an example of zero differ-
ential phase. Figure 8 (page 55), where the lines di-
verge, shows a case where differential phase ex-
ists.

Chrominance-to-luminance delay inequality
Chroma delay is a difference in the time it takes for

the chrominance and luminance parts of a signal to

pass through a system. Chroma delay is measured in

“The standards will become
effective June 30, 1995, three
years from the effective date

of the FCC Report and Order.
Proof-of-performance tests must
be performed for these three
parameters by that time and
once every three years
thereafter.”
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Figure 11: chroma delay nomogram
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units of time, typically in nanoseconds. It can result in
chrominance either leading or lagging the luminance.
Chroma delay manifests itself as color ghosting or
color smearing.

The modulated 12.5T sine-squared pulse of the
composite test signal is used to measure chroma
delay. When displaying this signal on a waveform
monitor (with the high pass filter removed), chroma
delay is seen as deviations in the pulse's baseline. A
single peak in the baseline, either positive or nega-
tive, indicates that there is a chrominance-to-lumi-
nance gain inequality (chroma gain) present, but no
chroma delay. The presence of both a positive and
negative peak indicates chroma delay. The positive

and negative peaks will be equal in amplitude when |

there is only chroma delay. When chroma gain and
chroma delay are both present, the positive and nega-
tive peaks will have unequal amplitudes.

Figure 9 shows the presence of chroma delay,
which is indicated by the positive and negative peaks
in the baseline of the modulated 12.5T sine-squared
pulse. Although it is not a parameter regulated by the
FCC Report and Order, chroma gain also is shown
(since the amplitude of the peaks are not equal).

Figures 10 and 11 show how chroma delay is calcu-
lated using a nomogram and the amplitudes of the
positive and negative baseline peaks. A straightedge
is placed on the top and bottom scales at the ampli-
tudes of the positive and negative peaks. Chroma
delay is indicated at the intersection of the straight-
edge and the middle scale.

Conclusion

Differential gain, differential phase and chroma
delay are technical parameters that will now be regu-
lated by the FCC. If their values are unacceptably
high, artifacts from the interaction of the chrominance
and luminance parts of a signal will be perceptible.

Using the VITS that most programmers normally
send, these parameters can be measured with a
waveform monitor and vectorscope. Evaluations can
be made without disrupting programming. Monitoring
these and other baseband video parameters is need-
ed to ensure that subscribers are receiving the high-
est quality signals possible. CT
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Secondary testing

under tech rereg
(Continued from page 24)

noise ratio. Use a spectrum analyzer
for the best accuracy when measur-
ing depth of modulation. I've yet to
find modulator front panel indicator
lights or meters that are accurate
enough, especially with program
video.

The same goes for aural carrier
deviation adjustments. The proper
setting is 25 kHz peak deviation (for
monaural audio) relative to a peak
reference audio level input, normally
0 or +10 dBm. Refer to your modula-
tor manufacturer's instructions for
the proper input audio level.

After visual carrier depth of modu-
lation and aural carrier deviation
have been adjusted, recheck the RF
carrier amplitudes and adjust as nec-
essary. One final RF measurement
that you may want to consider per-
forming is in-channel frequency re-
sponse on both processors and mod-
ulators. RF frequency response
problems will degrade the baseband
video signal’'s C-L delay inequality
performance.

To check processor in-channel
frequency response will require that
you sweep the processor. Modulator
frequency response can be mea-
sured with a video sweep signal or
sin x/x test signal and a spectrum
analyzer. Alternatively, you can use
a sideband adapter and spectrum
analyzer combination. (This latter
setup is more commonly used for TV
broadcast transmitter measure-
ments.) A multiburst test signal can
be used to give you an idea of gross
frequency response performance,
but it doesn't show response prob-
lems between the burst frequencies.

Ready, set, go

After you have verified proper
baseband levels and RF levels, you
can move on to the measurement of
video distortions. There are several
ways to do this, ranging from manual
measurements with a waveform
monitor and vectorscope to fully au-
tomated measurements with instru-
ments such as the Tektronix VM700
automatic measurement system.

The important thing is to demodu-
late the RF outputs from your head-
end without adding additional distor-
tions in the demodulation process.

COMMUNICATIONS TECHNOLOGY



“If you can’t
correlate your
measurements to
what the FCC would
measure with its
equipment, you’ll be
wasting your time.”

For accurate measurements (that is,
ones that will agree with what an
FCC field engineer would measure),
a set-top converter with a baseband
video output or your headend TV
monitor with its video output jack
won't be good enough. You will need
a high-quality demodulator for this
job, most likely one that has a fre-
quency agile front end. But sit down
when you take out your checkbook.
The precision demodulators used by
the FCC sell for $20,000 or so.

If you can’t correlate your mea-
surements to what the FCC would
measure with its equipment, you'll be
wasting your time. That doesn't nec-
essarily mean you need a $20,000
demod, but your measurement pro-
cedure and equipment should at
least be calibrated against that kind
of reference.

You'll find specific measurement
procedures for many of the items dis-
cussed in this article in publications
or articles listed in the following refer-
ences. Good luck, and welcome to
the world of video! CT
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Figure 9: Results do not vary with DC offset
at input of video encoder
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(Continued from page 38)

within the generator. Figure 6 on page 38 shows a mea-
surement of the characteristic performance of the 10-bit
generator as recorded on the VM700. Although this

could be normalized out, a proper stored reference is
not always available.

Note the piecewise discontinuities because of quan-
tizing errors in the generator. This phenomenon is simi-
lar to an analog test setup of a VSB/AM system where
the noise floor is not sufficiently lower than the signal
being measured, and therefore affects the test results.
In this case, the S/N of the generator is not sufficiently
above the S/N of the transmission system to allow accu-
rate performance measurements.

Therefore, the noise contribution of the generator
must be considered. Use of a 10-bit signal generator for
measurement of 10-bit transmission system perfor-
mance was found to be inadequate, and only marginal
for 8-bit based video transmission. Ten-bit digital signal
generators are probably too expensive to be justified as
a standard piece of test equipment in the CATV head-
end.

A proposed inexpensive solution to this problem is to
build a low noise, shallow ramp generator with S/N con-
tribution greater than 80 dB, which is sufficient to ensure
that it does not contribute appreciably to the test results.
Using a simple enhancement to a sync tip DC restorer
circuit® such a shading circuit can be made with 5 IRE
rise. The video input is an NTSC white ped. A current
source with a capacitor is added between the two
buffers. This creates a very linear analog shallow ramp.
The current is adjusted to limit the ramp magnitude to 5
IRE. Figure 7 on page 38 shows the block diagram of
this circuit. A number of these circuits were built for in-
ternal testing purposes by ALS. Figure 8 on page 38

The
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shows the S/N performance of this circuit as measured
by the VM700.

Results from characterizing various uncompressed dig-
ital video fiber-optic systems with this generator yield con-
sistent, repeatable results that do not vary with the DC
offset at the input of the video encoder. Figure 9 (page
62) shows the same 10 bit system as tested previously
(Figure 5 on page 38) with the digital signal generator.

Along with elimination of some of the spiking that was
visible in Figure 5, an improvement of 2 dB in the S/N
performance measurement is observed, thus showing
the previous contribution of the digital generator to the
noise performance.

The results of testing various uncompressed digital
systems with the highly linear shallow ramp generator
show that there may be a difference of up to -20 dB in
the measurement of S/N by exercising the quantizing
process vs. the results of tests by the quiet line and
RMS noise approaches. By this testing method it can be
seen that the variables that affect S/N performance in
uncompressed digital systems are much more than sim-
ply the encoding resolution.

Notably, the S/N performance of the 8-bit encoder
based systems from various manufacturers tested with
the shallow ramp technique ranged from 54 dB S/N to 60
dB S/N. Performance for individual systems was fairly
consistent from channel to channel. This is consistent
with the video S/N equation presented earlier. However,
this has very significant implications when examining the
result on subscriber signal quality as shown in Table 1
(page 34). A digital uncompressed system that delivers

54 dB S/N is worse than an FM-based supertrunk with
less than three repeaters. Therefore, performance of
any uncompressed digital system should be looked at
via shallow ramp for S/N performance noise contribution
due to quantizing noise, since this is the overwhelmingly
dominating factor.

Ten-bit video encoding yields excellent video perfor-
mance as shown in the previous figures. Only the ALS
DV6000 was tested at 10 bits. An examination of 12-bit
encoding also was done. Video S/N performance of 12-
bit based encoding was not appreciably better than 10-
bit S/N performance. Twelve-bit encoding has signifi-
cantly higher power consumption than 10-bit encoding
because of the requirement for wider dynamic range of
the A/D input. The number of discrete levels required
(12'2 - 1 = 4,095 levels) means that there are more ana-
log comparators required. The lack of improved S/N at
12 bits is probably due to a combination of the type of
flash conversion performed in 12-bit A/D encoders, the
maximum sampling speed achievable and uncorrectable
differential nonlinearity errors.

In general, the use of higher quality flash A/D convert-
ers, higher sampling rates and/or better filters yields
higher video S/Ns. However, manufacturers’ specifica-
tions are somewhat sketchy when it comes to these
areas. Some manufacturers actually sample at up to 8x
the Nyquist cutoff (oversampling), which places artifacts
much higher above the video. This is a highly advanta-
geous approach and allows use of filters with superior
group delay characteristics. This fact is usually not
found in manufacturers’ specifications, but shows up
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imum performance and customer
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Figure 10: calliope effect
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very noticeably in performance measurements.

Distortion measurements

In addition to S/N, the greatest performance variations
of uncompressed digital systems will be in the areas of
differential gain and luminance nonlinearity. Differential

gain is highly dependent on encoding resolution (bits per
sample) and comparator technique. Some comparators
use a two-step flash conversion approach in which the
signal range is divided into two halves then sampled
(subranging). In 8-bit systems, there is a difference in
performance between systems that use subranging and
those that do not. In testing various A/D converters, the
standard RS-250C performance testing procedures with
heavy averaging proved adequate and repeatable for this
test, unlike video S/N measurements.

Luminance nonlinearity is highly dependent on the
quantizing resolution. Interpretation errors of the input
signal to the wrong quantizing state show up significant-
ly. The standard RS-250C test for this defines a differen-
tiating network to measure the difference between levels
in a five-level stair step input. The difference in level be-
tween the lowest and highest level, divided by the high-
est level gives the luminance nonlinearity as a percent-
age. In uncompressed digital systems, the result of quan-
tization errors is referred to as the calliope effect, be-
cause of the way the various steps move up and down in
relation to each other (Figure 10) as slight DC offset cor-
rections are made.

Summation

The RS-250C performance parameters most variable
in uncompressed digital video transmission systems are
S/N, differential gain and luminance nonlinearity. The lat-
ter two may be characterized fairly accurately using stan-
dard analog measurement techniques as defined in the
RS-250C specification. S/N of uncompressed digital
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video transmission systems is not accurately character-
ized using analog techniques. This article has demon-
strated that use of an analog shallow ramp generator for
S/N measurements has shown to be a highly consistent,
accurate way of measuring the S/N performance of un-
compressed digital systems. Since the signal quality of
various uncompressed digital video systems varies sig-
nificantly, accurate performance characterization of these
systems is of great importance.

Compressed video transmission systems

So far this article has addressed performance in un-
compressed video transmission systems. In such systems,
all of the encoding data gathered is transmitted, with per-
haps the exception of signal oversampling. In compressed
systems, the video signal is initially sampled. The resulting
data is consolidated, decimated and approximated by vari-
ous algorithms in order to reduce the effective data trans-
mission rate. Compressed digital transmission systems fall
into two basic categories: Those that are used for broad-
cast or near-broadcast quality transmission between head-
ends and to hubs (DS-3, etc.) vs. those used for distribu-
tion of program material (MPEG, MPEG-2, etc.).

In compressed systems used for “broadcast quality
transmission,” the video signal is first encoded, then vari-
ous algorithms including DCT, DPCM, FFT and others, are
used to reduce the effective video channel data rate while
maintaining the highest possible performance. The ques-
tion on these systems is how to characterize performance.

In uncompressed digital systems, the signal generated
at the far end is basically an approximation of the input
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signal. In contrast, the decoder in compressed systems
is basically a signal generator that creates a new image
based on the assumptions of the compression and de-
compression algorithms. Therefore, the video can be
thought to be a locally generated signal. Measurement
of the signal parameters via RS-250C techniques will
yield information that in some ways reflects primarily the
quality of the locally generated signal, vs. how accurate-
ly that signal represents the original signal at the system
input.

The first attempt at establishing standards for DS-3
video transmission performance quality were undertaken
originally by the T1.Q1.1 Committee of ANSI. In parallel,
the ANSI T1.Y1.1 Committee attempted to create a stan-
dard algorithm for DS-3 encoding. Performance of the
proposed algorithms varied based on the types of pic-
tures transmitted. Whereas one algorithm worked best in
some scenes, another was superior for other scenes. Ul-
timately, no standard was established.

The outgrowth of these committees is the T1.A1.5
Committee that is working to create a means of quantify-
ing picture quality in high quality compressed systems.
The EIA RS-250C standard for video performance has 29
basic parameters, which do not correlate totally to per-
ceived video quality in compressed systems. Today one
proposed testing standard is defined by the Technical
Report 16.

The T1.A1.5 Committee also is working on defining a
group of image-based tests that can be used to measure
picture quality. Compression errors can be categorized
into two main areas: Spatial errors involve misrepresen-

tation of still scenes while temporal errors are associated
with moving scenes. Individual test scenes have been
defined that correlate back to statistical data taken from
subjective viewing tests. There are approximately 30 of
these scenes that identify particular compression error
types. Once stored onto a D2 format digital tape with
clocking information, these can be individually input to
the codec under test. The goal is to achieve a quantifi-
able correlation between codec performance and subjec-
tive picture quality by analyzing the results against statis-
tical data.

Conclusion

The migration to digital video transmission systems
must be accompanied by a migration in testing standards
and understanding of the sources of performance degra-
dation in digital systems. Digital systems can vary signifi-
cantly in performance for the same sampling size. Un-
compressed digital systems require special attention to
S/N, differential gain and luminance nonlinearity. Com-
pressed systems require additional methods to quantify
performance. CT
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Preparing headend

for the future
(Continued from page 42)

gency restoration needs. Coiled
cable slack can be placed above the
ceiling, below the floor, on walls, in
separate closets, or in enclosures
mounted to the outside of the build-
ing.

Patch cables and jumpers influ-
ence the operation and maintenance
of the headend network as well. Fiber
cables used for interconnection or

cross-connection will require routing
with unlimited access. Jumper slack
must be stored and protected. Today,
this slack typically is stored in limited
space areas in the interconnect cabi-
net or end equipment cabinet. This is
acceptable when the number of fibers
is low. However, when interconnect
cabinets are completely populated,
there will be limited storage space
available. In these cases, jumper
storage cabinets that store slack
jumper length may be needed. Keep
in mind, however, use of storage cab-
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inets will reduce FDF bay termination
capacity.

Once cable and fiber densities
have been determined, jumper rout-
ing mechanisms must be designated.
In each FDF bay, sufficient jumper
troughs should be installed to provide
an organized and protected path for
placing jumpers. These troughs must
allow access up and down the bay
and across the frame. (See Figure 3
on page 42.) Adequate routing mech-
anisms can reduce congestion when
the FDF reaches full capacity or
when new stages of growth are
added.

Where applicable, the 1993 Na-
tional Electrical Code specifies that
optical cables must be listed as resis-
tant to smoke and flame propagation
if they will run more than 50 feet with-
in a building. This requires that any
unrated (i.e., outdoor) cables be pro-
tected by fire-rated conduit or race-
way, or the unrated cable must be
transition-spliced to a fire-rated
cable. The use of a transition splice,
ideally at the last splice point, can
eliminate many concerns. If an ar-
mored cable system is in use, an all-
dielectric cable can be spliced onto
the system, thereby eliminating the
need for grounding at the headend.
Or, a fire-rated cable may be spliced
at this point for continuation within
the building.

Finally, cable identification and
documentation is required to define
the destination of each cable. Docu-
mentation should be kept current with
any additions or reconfigurations of
the system.

Cable termination

Using interconnect cabinets in
fiber-rich systems allows equipment
testing and the patching of fibers to
be moved, reassigned or even rerout-
ed to other cabinets to achieve maxi-
mum system flexibility. These cabi-
nets also permit simple rearrange-
ment for additions as well as simple
connect/disconnect in the event of an
emergency. For example, if a laser
gets damaged, fiber can be discon-
nected from the damaged laser and
attached to a backup laser or through
a coupler to another laser with the
use of a splitter. The power will be
temporarily reduced until permanent
laser replacement, however, the sys-
tem continues to operate.

Outside plant cable is terminated
into a splice cabinet as part of an in-

COMMUNICATIONS TECHNOLOGY



“Using interconnect
cabinets in fiber-
rich systems allows
equipment testing
and the patching of
fibers to be moved,
reassigned or even
rerouted to other
cabinets to achieve
maximum system
flexibility.”

terconnect cabinet, or within an FDF.
Rack space should be reserved so
cabinet(s) can be added as required.
Cabinet type and size selection is im-
portant; consider capacity, space re-
quirements and system layout.

It is often advantageous to install a
“stubbed” or prewired cabinet or frame to
terminate outside plant cable and man-
age the interconnect system. A stubbed
cabinet consists of a factory-made cable
assembly of a predetermined length, un-
terminated on one end and terminated
with optical connectors into an intercon-
nect cabinet on the other. Most often the
cable is listed to meet 1993 NEC smoke
and flame retardancy requirements. With
the stubbed cabinet’s fibers directly con-
nectorized at the factory and preinstalled
into the cabinet for protection, the prod-
uct package is ready to place in the rack.
The unterminated end is pulled to the
proper location and spliced.

A stubbed frame takes the stubbed
cabinet concept one step further. Cou-
pler housings with preinstalled splitter
sequences connected to predesigned
and installed interconnect cabinets are
terminated with an indoor/outdoor
NEC-rated cable. The entire assembly
is factory-installed into a frame and
packaged as a unit. The operator sim-
ply uncrates and positions the frame
into its designated location. Upon com-
pleting fiber splices at a transition
point, the system is ready for activa-
tion. This approach saves serious in-
stallation costs and provides immediate
service and documentation for this high
density environment.

Electronics interconnection
Typically, the system electronics are
placed in a rack separate from the in-
terconnect cabinet system. This allows
for system expansion and a more orga-
nized network, while also separating
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the electronics from any grounding of
metallic cable elements.

With electronics and cabinets sepa-
rated, fibers and cables must be guid-
ed within and between racks (using
jumper storage and raceways) to pro-
tect fibers and organize the cables. An
adequate amount of cable slack also
should be stored to permit future
growth. And, the necessary jumper
storage, routing guides and raceways
should be determined as part of upfront
planning.

In addition, coupler housings should
be planned into a cable TV intercon-
nection system to maximize system
flexibility. With a coupler housing, cou-
plers can be disconnected and isolated

to permit accurate system testing.

Future growth

A major design decision for any net-
work planner is to finalize a layout to
be implemented with a growth strategy.
A staged growth strategy specifying
network layout will reduce construction
delays, materials acquisition problems,
excessive or unused capacity, and cu-
tover difficulties. Spare fibers and addi-
tional cabinets or bays are on standby.
As the system demand for capacity in-
creases, the next stage of growth can
be initiated. (See Figure 3 on page 42
and Figure 4 on page 72.)

Space allocation (including rack
space and vertical placement) should
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Figure 4: Future expansion
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be defined. Space required for one
rack or multiple racks and accessories
is called the footprint. Space require-
ments for personnel to install, operate
or configure components also must be
allocated.

Vertical placement of the cabinets is
dictated by headend ceiling height and
company policy. Currently, most bays
are 7, 9 and 11.5 feet high. If no bay
height parameters exist, a 7-foot bay is
recommended because it provides suf-
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ficient fiber densities at a height where
special equipment (ladders, steps, etc.)
is not necessary. This is important not
only during initial construction but dur-
ing fiber jumper installation, reconfigu-
ration and testing, so access to all lev-
els of the bay can be accomplished
with minimal or no step devices.

Conclusion

Fiber plant management is becoming
more critical as technology improve-
ments and new applications become
available. The number of optical cables
and their fiber counts are on the rise, re-
quiring new headend system designs.
As with any system, proper planning
and documentation of the fiber-optic
FDF network is the key to flexibility. Op-
erators must plan cable management
into the headend system to effectively
introduce new services and increase
system reliability. CT
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Stctus monitoring the end of the line

By Theodore R. Chesley
Director of Engineering, Rock Associates

tatus monitoring systems for evaluat-

ing individual amplifier and power
supply performance have been around in
our industry for a long time. These sys-
tems basically incorporate a device in-
stalled in the amplifier or power supply
that monitors some basic operating pa-
rameters, such as RF levels, AC and DC
voltages, etc., and communicates these
measurements to a headend computer
via return data carriers.

The downside of a full status monitor-
ing system is the necessity for a large
number of installed transponders in the
amplifiers, and the requirement for return
system configuration to carry the data.
For many smaller systems this can be
cost-prohibitive. Fortunately, however,
there are the stand-alone, telephone
modem controlled transponders from
manufacturers such as AM Communica-
tions (LANGuard) and Superior Commu-
nications (Cheetah).

By placing a monitoring transponder
on the ends of major lines, the condition
of the system at that point can be evalu-
ated from a remote location, measure-
ments made and out-of-spec operating
alarms reported, all through the tele-
phone line. Monitoring of system end-of-
line test points will provide a definitive in-
dication of operating status of that partic-
ular line, focusing attention on plant that
needs work, and not on plant that is op-
erating properly. The engineer also has a
tool with which he can evaluate the oper-
ating parameters of his system (or any
system with installed equipment) from his
desk, or from any location he can con-
nect a computer to the telephone line.

In our company, Rock Associates, we
operate systems spread out over the

Figure 2: Computer connection
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northwestern U.S., and as far north as
Kotezebue, AK, above the Arctic Circle.
To effectively monitor conditions in all of
our systems, both within the system and
from regional and corporate locations, we
have installed LANGuard transponders in
all of our cable plants — in the smaller
systems one or two units on the end of
major lines, to six or seven transponders
at Federal Communications Commission
test points in the larger plants such as
Coeur d’Alene, ID. Using these units on a
regular basis has allowed us to identify
and resolve problems well before cus-
tomer complaints appear, as well as giv-
ing the regional engineer a tool by which
he can assist the local techs in evaluation
of problems without the necessity of
physically traveling to the location with
equipment.

The equipment

The LANGuard 9015 telephone
transponder consists of an electronics
package enclosed in an outdoor strand-
mounted housing. Figure 1 shows
transponder installation. Incorporated in
the electronics package is a digital spec-
trum analyzer, digitized level and tem-
perature monitoring and storage circuit-
ry, and a standard telephone modem.
On-board provision is made for installa-
tion of several auxiliary boards for cus-
tomized monitoring and control, return
line sweep generation and frequency
measurement. Input/output connections
consist of a F-81 RF port supplying input
RF level and 60 VAC to power the unit,
and a standard telephone RJ-11 plug on
a short cord.

Installation is accomplished by strand-
mounting the transponder in the desired
location, preferably at an FCC test point
or other location on an end-of-line, inter-
facing the RF port with the system at a
point with 60 VAC and enough signal
available to supply +20 dBmV to the unit.
Our systems use a directional coupler off
the last line extender output to accom-
plish this end, and in the case of FCC
test points, a 100-foot coiled drop.

The telephone company installs a
phone drop and RJ-11 jack to the pole
adjacent to the transponder that is
plugged into the phone line. At the office,
the system software is installed on the
computer, a software key is installed on
the printer port to allow use of the pro-
gram, and a modem is connected be-
tween the computer and the telephone
line. Figure 2 shows the installation.

Figure 1: Example of
tramsponder installation
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Operation

The AM software is designed to be
used with either the telephone or data
carrier controlled 9015 transponder, or
any of a variety of individual amplifier and
power supply transponders used with
AM'’s full status monitoring system. For
the full status monitoring, or data carrier
controlled end-of-line monitors, another
piece is used in the headend, the master
control unit (MCU). The MCU is not used
with the telephone controlled version of
the transponder, however, software setup
routines are accomplished as if MCUs
were used.

Each transponder is identified by an
address entered into the setup informa-
tion in the computer and can be called up
at will or on an automatic basis. The
transponder also can be programmed to
call either of two phone numbers when
preset parameters go out of specifica-
tions, to report the problem.

The 9015 is used in two measurement
modes: spectrum analysis and channel
scan. In spectrum analysis, real-time digi-
tized analyzer traces are available with
settable time base (MHz/division), detec-
tor mode (peak or average), dB/division
(1 or 5 dB), sampling rate (10 or 50
smp/div), IF bandwidth (250 kHz or 10
kHz), a full range of markers with delta
mode capability (frequency and power
differential), and a special zero scan hum
measurement function. Spectrums can
be saved to a catalog for future retrieval,
comparison and analysis. The analyzer
trace is color coordinated, and cataloged
vs. real-time traces and can be overlaid in
different colors for comparison, or carrier-
to-noise (C/N) measurement. Figure 3 on
page 76 shows the full cable spectrum.

The channel scan mode operates
much as a sweepless sweep system. Indi-
vidual channel levels are stored and pre-
sented on the screen as a level graph. —
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Figure 3: Full cable spectrum
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A marker can be placed at each individu-
al channel causing the text table to indi-
cate the present visual carrier level,
audio/video differential and the highest
and lowest channel variation, similar to a
signal level meter. Alarm windows can
be set to automatically call if any visual

carrier, or aural/visual difference moves
out of range. Figure 4 is a channel scan
mode.

The system exhibits versatility in that
level information can be measured, as
well as performance criteria such as
C/N, intermodulation and hum. Other pa-

rameters such as unit temperature, and
AC voltage to the unit (thus on the line)
are monitored. And a function called AU-
TOEXPORT is available to automatically
measure channel levels at selected in-
tervals and print out a graph for 24-hour
tests. Figure 5 shows the C/N spectrum.

Figure 4: Channel scan mode
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Figure 5: Carrier-to-noise spectrum
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In practice

We have found the system ex-
tremely useful in long distance trou-
bleshooting as well as assisting in
functions of the FCC proof-of-perfor-
mance testing program. The channel
scan mode allows a quick overview of

system slope and level, and can iden-
tify problems at a glance, while the
spectrum analysis mode allows indi-
vidual analysis of in channel beats,
C/N, hum and other spectral condi-
tions. Figure 6 shows the hum spec-
trum. Frequent checking of the

transpcnders has allowed us to identi-
fy problems before the crisis stage is
reached. Carrying a notebook com-
puter equipped with a modem, allows
me to check transponders from any
location and provide needed analysis
and advice to field techs. BTB

Figure 6: Hum spectrum
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Status monitoring:
The network “glue” of the '90s

By Lee Thompson

Vice President of Transmission System Engineering

And John Skrobko
Staft Engineer of Fiber Products Engineering
Scientific-Atlanta inc.

As today's cable systems are con-
sidered for much more than just
delivery of analog TV pictures, there is a
genuine need to monitor the status and
the performance of the network and its
components. Other services that are
now being deployed on these broad-
band networks include full digital audio
systems as well as two-way events
such as impulse pay-per-view (IPPV)
and near video-on-demand (NVOD) ser-
vices. Future services will include new
offerings like compressed video deliv-
ery, high-speed two-way data and per-
haps even telephony (video and audio).

In light of these new services, a
much higher level of routine perfor-
mance verification is required and
downtime becomes a very critical dilem-
ma. Status monitoring or operational
support systems (OSS) have long been
used by the phone companies on their
networks, while such systems have sel-
dom been deployed in traditional cable
TV systems. The requirement for two-
way RF communications has been a
significant hurdle to deploying these
systems. A paradigm shift is occurring

Figure 1: Small to medium system with simple remote dial-up
from home (short-term) or dispatcher office
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with a high percentage of new CATV
systems intending to deploy two-way
RF. Adding monitoring equipment be-
comes a much simpler economic justifi-
cation after the RF return path is in
place.

This article will discuss how a status
monitoring or operational support sys-
fem can be used effectively to generate
real-time performance in an integrated
telecommunications system in a broad-
band environment. Such a system will

Headend or control center

Figure 2: Fiber hub/AML or any connected CATV equipment to

be monitored
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allow diagnostics to operate quickly to
guarantee a high level of service quality.

The issues of software interoperabili-
ty at all levels will be explored. To be
successful, interoperability must occur
between subscriber hardware, transmis-
sion hardware (coaxial, fiber optics and
headend) as well as conditional access
and mapping software. The highest
level would tie to yet undefined network
elements like established telephone net-
works. This daunting task will be out-
lined and examined.

Architectural issues

The second generation of the Scien-
tific-Atlanta status monitoring software
(1986-92) operates in a DOS environ-
ment and resides on a personal com-
puter (286/386). This system was limit-
ed because there only could be one
control point at any given time. That
meant that if the PC that operated the
system resided in the dispatcher’s of-
fice, then it was awkward for another lo-
cation to interrogate the system and its
transponders. This could be accom-
plished by transferring control to another
location by a telephone modem connec-
tion to the RF subsystem (or RF
modem). After this transfer of control oc-
curred, the dispatcher office was unable
to monitor and control the system until
the remote location was disconnected
and local control was re-established.
(See Figure 1.)
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A further limitation to DOS-based
software on a 286/386 machine is that
multitasking is quite difficult. This results
in a PC that is typically dedicated to the
status monitoring task and thus is un-
available for other activities.

The preferred solution to the problem
is to permit multiple control and monitor-
ing points. This approach allows a dis-
patcher to report the alarm conditions to
the appropriate technicians and direct
their efforts while the engineering office
is interrogating the system and sepa-
rately diagnosing the situation. Concur-
rently, the regional or national engineer-
ing office can be observing the system
and progress in solving the problem at
hand. (See Figure 2 on the facing page
and Figure 3 on page 80.)

This has been accomplished by re-
designing the software in an OS/2 envi-
ronment. This platform is ideal for multi-
tasking applications and offers all the
advantages of a graphical user interface
such as Windows. Scientific-Atlanta’s
third generation software release has
been in beta-test for the last six months.
The functional operation and user inter-
face will now be described further.

How does the system work?

The basic system is PC-controlled
and utilizes a frequency shift key (FSK)
modulated RF data carrier generated in
the headend to communicate with indi-
vidually addressed transponders. A
rack-mounted modem or RF subsystem
is used to generate the RF data carrier
that is selected to avoid interference
with other video and FM signals.

The system can be simply described
as a computer terminal (IBM PC or
equivalent) that is continuously talking
(9,600 baud) and listening to transpon-
ders located throughout the CATV or
local area network (LAN) plant.
Transponders are simply two-way ra-
dios in conjunction with a microcomput-
er and a remote controlled digital volt-
meter (DVM). The DVM can be utilized
to measure temperatures, voltages and
currents in the station or standby power
supply. In addition, the transponder also
can observe switch lines or activate/de-
activate other switches.

These transponders can be located,
for example, within an amplifier housing
or mounted near a standby power sup-
ply. They function essentially the same
because all transponders have a receiv-
er that is always listening to a data carri-
er (typically at 109 MHz) for its unique
ID code. Only when the transponder’s
microcomputer recognizes its ID code is
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its transmitter (29.8 MHz) activated, and
an appropriate response is sent to com-
plete the transaction. For the mid-split
cable, a 301.25 MHz (or 149.7 MHz)
carrier is utilized for the downstream
data.

In this system, all of the intelligence is
located locally, inside the transponder,
thus making it free to decide which mes-
sage to send back to the controller. This
can save precious polling time since on
most occasions there should be no sta-
tus changes to report.

When there is an error condition, all
details of the alarm parameters are sent

to the controller when polled. One com-
mon misconception is that an alarm is
sent back independent of a polling cycle.
If this were the case, imagine the com-
munications conflict when a problem ex-
ists that affects more than one transpon-
der. All affected nodes would report back
at the same time with a garbled result. It
is for this reason that a transponder re-
ports back only when interrogated.

User interface

One of the most important aspects of
an effective status monitoring system is
the control system interface. As an ex-
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ample, the Scientific-Atlanta system
uses a color graphics environment to
offer a simple way for a non-technical
operator to screen problems as quickly

Flgure 4: A macro screen for system overview

as possible.

A “macro” screen
is provided to give
a system overview.
(See Figure 4.)
Pull-down menus
are utilized to ac-
cess the features of
| the system. The
| transponder activity
and alarm status
are summarized by
using a graphical
block for each 10
contiguous unique
addresses. The
color of the block is the color corre-
sponding to the most grievous alarm
existing in those 10 transponders.
(For example, if one of the 10 has a

serious alarm, the block turns red.)

The mouse is used to choose a block
for further information. Upon “clicking” on
the appropriate block of 10 transpon-
ders, a “tag” list is pulled up, which is a
summary screen for the 10 transponders
within the block. (See Figure 5 on page
83.) If all parameters are within the pre-
programmed limits, the button adjacent
to the transponder number and optional
10 character tag and “type” field will be
green. Otherwise, the button color will
correspond to the individual transponder
alarm condition.

Detailed information on the transpon-
der of interest is obtained by “clicking”
the mouse once again on the appropri-
ate button. (See Figure 6 on page 83.)
The detail screen is different for each
“type” of transponder and includes all
parameters such as limits, actual mea-
surements, control status and switch
monitoring status. Note that in this
screen, real-time monitoring of a particu-
lar site is established and observations
of voltage and current changes are pos-
sible as the transponder is polled.

The screen descriptions for each ana-
log and digital line can be modified by
the operator so that the language can
better suit the user (including other lan-
guages). Limits can be changed at will
— remotely, from the terminal, or locally
by means of a hand-held control device.

A 40-character line is present on the
detail screen and can be customized to
include such important information as
map location, power supply source,
street addresses, etc. This string can be
extremely useful for a dispatcher giving
directions to an on-call technician in an
unfamiliar area and also can tie a map-
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Figure 9: optical receivers report

Model 6223 provides a 4:1 passive
switch matrix intended to be controlled
exclusively by the status monitoring
system. The 6220 digital I/O (open or
closed relay contact output, low or
high voltage input) provides “digital”
signal control and monitoring capability
in the headend or in the network via
the SMIU.

Future activities

Efforts are underway to tie many
new headend products and test
equipment into the system. At the
same time, many users are request-
ing a direct tie to the advanced sys-
tem design and mapping software
packages and we are involved in
complying with this request. Intelli-
gent communication with subscriber
conditional access systems and tele-

monitored

phone network OSS standards re-
main as opportunities for develop-
ment.

Building on the industry acceptance
of the status monitoring protocol, a
new series of products with increased
control and monitoring is envisioned.
Whereas the current generation of
equipment has limited control and
monitoring of functions, the next gen-
eration will provide control for every
parameter. For example, an OSS con-
trolled gain and slope control can
make minor system level adjustments
easier. More important, the instruc-
tions to make the adjustment can be
made manually by an operator at the
controller computer or automatically by
the continuous monitoring of end-of-
the-line instrumentation. The same
type of manual and automatic adjust-

Figure 10: 60 VAC and station temperature

ment of headend parameters (IF mod-
ulation, RF level, RF input level, etc.)
can make monitoring and maintaining
the proper levels easier and possibly
automatic.

The network of the near future will
be a sophisticated one requiring auto-
matic communications across many
data bases, the stated objective being
reliable transmission of any service at
minimal downtime. BTB

Reference

Lee Thompson, “Advances in Status
Monitoring,” Communications Technol-
ogy, July 1989, pages 76-79.

Special gratitude to Dale Hefner, Steve
Morgan, Ron Hanson, Steve Idler and
Nina Schrider for their special assis-
tance in preparing this article.

SCTE INSTALLER PROGRAM INFORMATION REQUEST CARD

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 adminis-
tered by local SCTE chapters and meeting groups under the guidance of SCTE national headquarters. All candidates for cer-
tification 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 10/93
® 1to.
SETE The Society of Cable Television Engineers glg';!éo.

“Training, Certification, Standards” 669 Exton Commons, Exton, PA 19341

OR FAX TO: (215) 363-5898
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ASK A FIBER EXPERT sy ——

Fiber strength, endurance and reliability

By Douglas E. Wolfe
Senior Applications Engineer
Corning Inc.

& |s it true that optical fiber loses
strength as it gets older? If so, what
is the realistic life span of fiber?

All of us have been reminded since
we were children to be careful with
glass. But glass can be made much
stronger than you might think.

In fact, optical fiber, a glass strand
thinner than human hair, actually is one
of the world’s strongest substances. For
example, one square inch of fiber sus-
pended in air theoretically could support
216 six-ton elephants in a stationary el-
evator.

Fiber's theoretical strength is 2 mil-
lion pounds per square inch. Fiber can
withstand tensile stress (stress caused
by pulling) up to 600,000 pounds per
square inch, far more than coaxial
cable’s capacity. That figure refers to

the ultimate tensile breaking strength of
fiber produced today.

Specifically designed to operate for
more than 40 years, fiber has a much
longer life span than any other trans-
mission medium. Cable TV operators
can be secure in the knowledge that the
fiber they install today will last many
decades.

@ Since all glass is liquid with
distinct flow characteristics, can we
expect the fiber cable plant to de-
grade over some period of time?

Contrary to popular belief, glass is
not a liquid and therefore does not
“flow.” Glass is an amorphous solid.

That common misconception may
exist because of stories about old win-
dows that were thicker at the bottom
than the top, because of the way the
glass flowed when the windows were
manufactured. However, 100 years

ago, when glass was hand blasted or
pressed, it was common practice to
place the heavier (thicker) end of the
window pane at the bottom to avoid any
handling issues. It had nothing to do
with flow characteristics.

Fiber is made from ultrapure silica,
which is almost 200,000 times purer
than window glass. As discussed, fiber
is designed and manufactured with an
expected service lifetime of 40 or more
years, provided it is cabled and in-
stalled according to recommended pro-
cedures.

Therefore, plant degradation due to
fiber flow characteristics is not an issue
for cable TV engineers. CT

If you have a question about some as-
pect of fiber optics and are seeking an
answer, mail or fax your inquiry to: Ask
a Fiber Expert, c/o Communications
Technology, 1900 Grant St., Suite 720,
Denver, CO 80203; (303) 839-1564.
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PRODUCT NEWS §

Analyzer

The new HP 8591C cable TV ana-
lyzer from Hewlett-Packard Co. is a
portable, single-box unit that performs
RF and video measurements according
to FCC regulations and IEC standards.
The unit is designed for regulatory
compliance testing as well as system
monitoring and maintenance. It sup-
ports NTSC, PAL and SECAM formats.

The unit performs required FCC
proof-of-performance RF measure-
ments and, with Option 107, also per-
forms video measurements that will be
mandatory in 1995. This feature allows
uninterrupted service to the customer
with nonintrusive measurements and
enables the unit to operate as a TV re-
ceiver, delivering the sound on the
built-in speaker as well as the picture
on the display for quick identification of
picture quality problems such as noise,
distortion, hum and ingress.

The unit's noninterfering RF and
video measurement capabilities are an
industry first in a portable, single-box
analyzer, according to the company.
For faster tuning, the unit offers a se-
lection of 14 built-in channel plans for
all major worldwide configurations. For
any channel plan, measurements can
be made manually or automatically.
The unit performs automatic, unattend-
ed measurements and data collection
for system monitoring and FCC-re-
quired 24-hour system tests.

Custom test plans for different cable
systems, test locations and test condi-
tions can be designed by using the
unit's test plan menu. Measurements
for each channel or range of channels
can be selected. An on-screen help
menu simplifies the measurement pro-
cess. Test plans can be stored in the
analyzer or on RAM cards.

Reader service #203
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Overlash block

The new fiber-optic overlash block
from GMP is designed for lashing to
new messenger strands 1/4 to 3/8
inches in diameter or overlashing to ex-
isting lashed cable bundles up to 2
inches in diameter. It is said to be easy
to raise and attach with the company’s
wire raising tool and securely retains
the cable and messenger strand for
lashing.

The unit weighs 1.5 pounds and fea-
tures an electro-galvanized steel frame
equipped with an anti-friction roller and
lever-actuated keeper bar that enclos-
es the cable within the block and
strand.

Reader service #198

Current supply

An external source current supply for
Aurora Instruments Inc.'s FW-310 auto-
matic fiber-optic fusion splicers has
been introduced by the company. The
unit can drive any external light source
with a DC current from 0 to 150 mA. It
may be used when optical power
launched into the fiber from the instru-
ment's LID injector is not optimal for
proper splicing, such as when aligning
polarization maintaining optical fibers
on their rotational axes prior to splicing.
For this kind of application, an external
light source such as a laser diode
would be used to inject light directly into
the fiber.

In addition to facilitating the use of
polarized light, the splicer modification
incorporates a detector to enhance its
operating wavelength range. This per-
mits its use with 1,550 nm external light
sources, for example. The unit can
drive any LED or laser up to 150 mA,
according to the company, permitting
the use of virtually any light source de-

sired to increase the operating flexibility
of the splicer.

For automatic splicing with the unit’s
internal detector, the AC component is
synchronized with the splicer’s internal
circuitry. The modulation of the external
light source signal may be monitored
with an osciiloscope.

The unit incorporates a front panel
switch for selection of light source from
internal LED to external laser diode. A
rotary adjustment knob varies the cur-
rent and voltage through their entire
ranges. BNC connectors are provided
for external connections and other stan-
dard electrical connectors are available.
Reader service #208
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Portable locator

The new 8870 portable locator from
Rycom is capable of long or short
range locating, inductive or conductive
locating, active or passive locating. The
choice cf multiple frequencies opti-
mizes performance for specific locating
situations. The HI power setting on the
transmitter allows AF or RF signals to
transmit simultaneously, enabling the
user to switch between signals without
having to return to the transmitter to
select a new frequency.

Additional features include current
amount reading, 60 Hz passive power,
peak ard null antenna, LCD display
and 45° depth measurement.

Reader service #206
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October
4-6: Soclety of Cable Television En-
gineers technical sessions, in con-
junction with Atlantic Cable Show, At-
lantic City, NJ. Contact SCTE national
headquarters, (215) 363-6888.
5-6: Atlantic Cable Show, Atlantic
City, NJ. Contact (609) 848-1000.
5-7: C-COR basics of fiber optics sem-
inar, Anaheim, CA. Contact Kelly,
(814) 231-4422,
5-7: Philips Broadband Networks
mobile training seminar, RF and video
distortions, headend basics, amplifier
applications and operation, record
keeping and maintenance, Orlando,
FL. Contact (800) 448-5171.
6: SCTE Ark-La-Tex Chapter semi-
nar, back to basics, Installer and
BCT/E exams administered. Contact
Randy Berry, (318) 238-1361.
7: SCTE Chesapeake Chapter semi-
nar, telephone systems in CATV,
Columbia, MD. Contact Scott Shelley,
(703) 358-2766.
7: SCTE Great Plains Chapter meet-
ing, Installer and BCT/E exams admin-
istered, Courtyard Cafe, Bellevue, NE.
Contact Randy Parker, (402) 292-4049.
7: SCTE Upper Valley Chapter semi-
nar, bucket truck operation and main-
tenance, road regulations, Holiday Inn,
White River Junction, VT. Contact
Chip Winchell, (315) 682-1446.
7: SCTE Upstate New York Chapter
seminar. Contact William Grant, (716)
827-3880.
7-8: ATM Technology Symposium,
understanding asynchronous transfer
mode, Sheraton Hotel, Chicago. Con-
tact (617) 834-4703.
11-14: ONI Fiberworks 93 training
seminar, cable TV systems, fiber-optic
system training, Denver. Contact 1-
800-FIBER ME.
12: SCTE Chattahoochee Chapter
seminar. Contact Hugh McCarley,
(404) 843-5517.
12: SCTE Desert Chapter seminar,
transportation systems and fiber op-
tics, San Gorgonio Inn, Banning, CA.
Contact Greg Williams, (319) 640-
1312, ext. 277.
12: SCTE Heart of America Chapter
seminar, in conjunction with the Mid-
America Cable Association Show,
Kansas City, MO. Contact Don Gall,
(816) 358-5360.
12: SCTE Southeast Texas Chapter
seminar, Warner Cable, Houston. Con-
tact Tom Rowan, (713) 580-7360.
12-14: Mid-America Cable Show,
Hilton Plaza Inn, Kansas City, MO.
Contact (913) 841-9241,
12-14: Philips Broadband Networks
mobile training seminar, RF and video
distortions, headend basics, amplifier
applications and operation, record
keeping and maintenance, Hickory,
NC. Contact (800) 448-5171.
12-15: Siecor fiber-optic training
course, fiber-optic installation, splicing,
maintenance and restoration for cable
TV applications, Hickory, NC. Contact
1-800-SIECOR1, ext. 5539 or 5560.
13: SCTE Delaware Valley Chapter
seminar, computers in cable and data
transmission, BCT/E exams adminis-
tered, Willow Grove, PA. Contact Louis
Aurely, (215) 675-2053.
13: Scientitic-Atlanta training ses-
sion, digital audio systems, Philadel-
ggia. Contact Bill Brobst, (404) 903-
06.

14: Society of Cable Television En-
gineers Satellite Tele-Seminar Pro-
gram, Digital Compression (Part One),
to be shown on Galaxy |, Transponder

92 O0OCTOBER 1993

14. Contact SCTE national headquar-
ters, (215) 363-6888.

14-15: Scientific-Atlanta training ses-
sion, 8600 System operation and
maintenance (System Manager 10),
Atlanta. Contact Bill Brobst, (404) 903-
6306.

16: SCTE Cactus Chapter seminar,
OSHA and cable construction. Contact
Harold Mackey, (602) 352-5860, ext.
135,

18-20: Society of Cable Television
Engineers Technology for Techni-
cians Il seminar, hands-on technical
training program for broadband indus-
try technicians and system engineers,
Harrisburg, PA. Contact SCTE national
headquarters, (215) 363-6888.

19-20: Scientific-Atlanta training ses-
sion, distribution, Secaucus, NJ. Con-
tact Bill Brobst, (404) 903-6306.
19-21: Jerrold/General instrument
technical seminar, digital transmission,
fiber optics, advanced addressability,
rebuild/upgrade planning, FCC compli-
ance, system design and corrective
maintenance, St. Petersburg Hilton, St.
Petersburg, FL. Contact Ginny Morris,
(215) 956-6445.

19-21: Philips Broadband Networks
mobile training seminar, RF and video
distortions, headend basics, amplifier
applications and operation, record
keeping and maintenance, Baltimore.
Contact (800) 448-5171.

20: SCTE Big Sky Chapter seminar,
fiber in the system, BCT/E and In-
staller exams administered, Locomo-
tive Inn, Laurel, MT. Contact Marla De-
Shaw, (406) 632-4300.

20: SCTE Palmetto Chapter seminar,
plant maintenance and outage control.
Contact John Frierson, (803) 777-

5846.

20: SCTE Rocky Mountain Chapter
seminar, outage reduction, data, com-
pression. Contact Ron Upchurch,
(303) 790-0386, ext. 403.

20: SCTE San Diego Chapter semi-
nar. Contact Kathleen Horst, (310)
532-5300, ext. 250.

21: Society of Cable Television En-
gineers OSHA/Safety Seminar for
system managers and safety coordina-
tors on maintaining records and devel-
oping safety training programs, Harris-
burg, PA. Contact SCTE national
headquarters, (215) 363-6888.

21: SCTE Big Sky Chapter seminar,
fiber in the system, BCT/E and In-
staller exams administered, Elk Lodge,
Helena, MT. Contact Marla DeShaw,
(406) 632-4300.

21: SCTE New England Chapter
seminar, communication networks of
the future, network applications and
deployment, Radisson Inn, Marlboro,
MA. Contact James Kelley, (401) 943-
7930, ext. 230.

21-22: Scientific-Atlanta training ses-
sion, headend and earth station, Se-
caucus, NJ. Contact Bill Brobst, (404)
903-6306.

22: SCTE Greater Chicago Chapter
meeting, BCT/E exams administered.
Contact Bill Whicher, (708) 362-6110.
25-28: ONI Fiberworks training semi-
nar, digital systems, digital networks
training, Phoenix. Contact 1-800-
FIBER ME.

26-27: Scientific-Atlanta training ses-
sion, design considerations, sweep
and balance, Atlanta. Contact Bill
Brobst, (404) 903-6306.

26-28: Philips Broadband Networks
mobile training seminar, RF and video
distortions, headend basics, amplifier
applications and operation, record

Planning ahead

Dec. 1-3: Western Cable Show,
Anaheim, CA. Contact (510) 428-
2225.

Jan. 1-5: SCTE Emerging Tech-
nologies Seminar, Phoenix. Con-
tact (215) 363-6888.

Feb. 22-24: OFC '94, San Jose,
CA. Contact (202) 223-8130.

Feb. 23-25: Texas Cable Show,
San Antonio. Contact (512) 474-
2082.

keeping and maintenance, Boston.
Contact (800) 448-5171.

28: SCTE New Jersey Chapter semi-
nar, new technology update, BCT/E
exams administered. Contact Linda
Lotti, (908) 446-3612.

28-30: Private Cable Show, the
Nugget, Reno, NV. Contact (713) 342-
9826.

November

1-3: Society of Cable Television En-
gineers Technology for Technicians Il
seminar, hands-on technical training
program for broadband industry tech-
nicians and system engineers, Savan-
nah, GA. Contact SCTE national
headquarters, (215) 363-6888.

2-4: Philips Broadband Networks
mobile training seminar, RF and video
distortions, headend basics, amplifier
applications and operation, record
keeping and maintenance, Platts-
burgh, NY. Contact (800) 448-5171.

4: Society of Cable Television Engi-
neers OSHA/Safety Seminar for sys-
tem managers and safety coordinators
on maintaining records and developing
safety training programs, Savannah,
GA. Contact SCTE national headquar-
ters, (215) 363-6888.

4: SCTE Chesapeake Chapter semi-
nar, fiber optics, Arlington, VA. Con-
tact Scott Shelley, (703) 358-2766.

4: SCTE Ohio Valley Chapter meet-
ing, in conjunction with the Ohio Cable
TV Association annual show, Colum-
bus, OH. Contact Weldon Feightner,
(513) 941-7000.

8-11: ONI Fiberworks training semi-
nar, digital systems, digital networks
training, Orlando, FL. Contact 1-800-
FIBER ME.

9: SCTE Cascade Range Chapter
meeting, Holiday Inn, Wilsonville, OR.
Contact Cynthia Stokes, (503) 230-2099.
9: SCTE New York City Chapter
seminar, emerging technologies. Con-
tact Rich Fevola, (516) 678-7200.

9: SCTE Wheat State Chapter meet-
ing. Contact Lisa Hewitt, (316) 262-
4270, ext. 191.

9-10: Scientific-Atlanta training ses-
sion, fiber optics, sweep and balance,
Milwaukee. Contact Bill Brobst, (404)
903-6306.

9-11: Philips Broadband Networks
Mobile Training seminar, RF and video
distortions, headend basics, amplifier
applications and operation, record
keeping and maintenance, Syracuse,
NY. Contact (800) 448-5171.

9-12: Siecor fiber-optic training
course, fiber-optic installation, splicing,
maintenance and restoration for cable
TV applications, Hickory, NC. Contact
1-800-SIECOR1, ext. 5539 or 5560.
10: SCTE Badger State Chapter
seminar, power design and system re-
liability, Fondulac, WI. Contact Brian
Revak, (608) 372-2999.

10: SCTE Heart of America Chapter
seminar, Kansas City, MO. Contact
Don Gall, (816) 358-5360.

COMMUNICATIONS TECHNOLOGY

10: SCTE Mid-South Chapter meet-
ing. Contact Bob Allen, (901) 365-
1770, ext. 4110.

11: Society of Cable Television En-
gineers Satellite Tele-Seminar Pro-
gram, Digital Compression (Part Two),
to be shown on Galaxy |, Transponder
14. Contact SCTE national headquar-
ters, (215) 363-6888.

11: SCTE Gateway Chapter meeting.
Contact Chris Kramer, (314) 949-
9223.

11: SCTE Lake Michigan Chapter
seminar, fiber architecture. Contact
Karen Briggs, (616) 941-3783.

11: SCTE Penn-Ohio Chapter semi-
nar, video and audio measurements,
Installer and BCT/E exams to be ad-
ministered, Sheraton Hotel, Warren-
dale, PA. Contact Marianne McClain,
(412) 531-5710.

13: SCTE Cascade Range Chapter
meeting, BCT/E exams to be adminis-
tered, Paragon Cable, Portiand, OR.
Contact Cynthia Stokes, (503) 230-
2099.

13: SCTE Upstate New York Chap-
ter meeting, BCT/E exams to be ad-
ministered. Contact William Grant,
(716) 827-3880.

15: SCTE Bluegrass Chapter meet-
ing, BCT/E exams to be administered.
Contact Alan Reed, (502) 389-1818.
15-18: ONI Fiberworks '93 training
seminar, cable TV systems, fiber-optic
system training, Denver. Contact 1-
800-FIBER ME.

16: SCTE Chattahoochee Chapter
meeting. Contact Hugh McCarley,
(404) 843-5517.

17: SCTE Appatachian Mid-Atlantic
Chapter meeting, BCT/E exams to be
administered, Chambersburg Holiday
Inn, Chambersburg, PA. Contact
Richard Ginter, (814) 672-5393.

17: SCTE Bluegrass Chapter semi-
nar, safety, Elizabethtown, KY. Con-
tact Alan Reed, (502) 389-1818.

17: SCTE Golden Gate Chapter
meeting. Contact Mark Harrigan (415)
358-6950.

17: SCTE Great Lakes Chapter
meeting, BCT/E exams to be adminis-
tered, Holiday Inn, Livonia, MI. Con-
tact Jim Kuhns, (313) 445-3712.

17: SCTE North Country Chapter
meeting, Sheraton Midway Hotel, St.
Paul, MN. Contact Bill Davis, (612)
646-8755.

17: SCTE Piedmont Chapter vendor
show and technical sessions, Installer
and BCT/E exams to be administered,
Winston-Salem, NC. Contact Mark
Eagle, (919) 477-3599.

18: SCTE Greater Chicago Chapter
seminar, system design, Holiday Inn,
Willowbrook, IL. Contact Bill Whicher,
(708) 362-6110.

18: SCTE Mount Rainier Chapter
seminar, Silverdale, WA. Contact
Gene Fry, (206) 747-4600, ext. 107.
18: SCTE Rocky Mountain Chapter
seminar, Installer Certification review.
Contact Ron Upchurch, (303) 790-
0386, ext. 403.

19: SCTE Great Plains Chapter sem-
inar, troubleshooting techniques, Lin-
coln, NE. Contact Randy Parker, (402)
292-4049.

20: SCTE Cactus Chapter meeting,
Installer and BCT/E exams to be ad-
ministered, Phoenix. Contact Harold
Mackey, (602) 352-5860, ext. 135.

20: SCTE Chaparral Chapter semi-
nar, emerging technologies, Installer
and BCT/E exams to be administered,
Albuquerque, NM. Contact Scott
Phillips, (505) 761-6253.



The P&T Touch:

EVOLVING TECHNOLOGY,
EXPANDING SERVICE

Over 30 years of superior service,
Power & Telephone Supply has
expanded its depth of CATV prod-
ucts to include a full-line inventory of
connectors, conductors and instru-
mentation equipment representing
the industry’s top suppliers.

A network of 11 company-owned
warehouses disperses this inventory
to the places where it's needed.
Customer deliveries and warehouse
restocking are optimized by a
company-owned truck fleet.

Power & Tel's unique combination
of resources results in
superior price, ser-
vice and product
availability.

Our 30 years
of experience
help us select
the suppliers who
offer what smart
buyers need. The
volume achieved by
national and international coverage
helps us negotiate the prices smart
buyers can live with.

World-class experience, product
depth, local attention to customer
needs. No wonder Power & Tel is
number one for smart buyers.
Contact us for the outlet nearest you.

Reader Service Number 78

Power & Telephone
Supply Company

2701 Union Extended, Suite 300
Memphis, TN 38112-4417
901/324-6116 FAX 901/320-3082
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AMS-1 CHARACTER GENERATOR

s Character
Generators

*« VCR Controllers

» Video Switches

» Custom Hardware
and Software

ATARI Computer and Software
only $499.00!

OPTIONAL BATTERY BACKUP!

Dickel Communicatons Co.

5208 East Hanbury St/ Long Beach, CA 90808

FAX 310-496-4716

D.E.A. CONSTRUCTION COMPANY

Laying the Future of Telecommunicatons
Specializing in Alternate Access

Call for a company brochure,
(303) 477-0306
1-800-642-9621

Fax (303) 477-0256

Project 5i5 * Coi st ent « Splicing

s « Fiber-to urn-key/Labor

LEMCO

CALL For Your CATALOG

800-233-8713

THE

Drafting & Design

CAD Drafting and Design Services

BLOUGH
NTERPRISES

Producing top quality maps at competitive rates.
AutoCAD + LodeData Software

R.D. #1, Box 28 - Friedens, PA 15541 - (814) 445-5229

CONTRACT U/ CONTRACT INSTALLERS,INC.
CABLE TV UHF Radio Equipped Trucks « Uniformed Installers
INSTALLERS
N v N HOUSE INSTALLATIONS

Aerial - Underground - Pre-wire
APARTMENT INSTALLATIONS
Post wire - Pre-wire - Commercial Building
Tap Audits
Install or Remove Traps and/or Converters
Drop change over for System Rebuilds

LENNY FISCHER
P.O. Box 1564
Appleton, Wisconson 54913-1564
(414) 582-7087 - Fax (414) 528-7528

MONTIE FISCHER
P.O. Box 1058
Fort Walton Beach, Florida 32549-1058
(904) 651-5154

MIDWEST CABLE SERVICES

- NATIONWIDE BUYERS -
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 96, Argos, IN 46501

Phone: (219) B92-5537 « FAX: (219) 892-5624

FberOptek

=—=—= Alternate/Competitive Access Providers
Telco Bypass & CATV Applications
Specializing in:
* Fiber Optic Cabling * Pre and Post Installation Testing
¢ Cable Placement, Underground, Aerial and Inside Plant
* Fusion Splicing and Connectorization, FC/APC etc. * AM/FM Node
and Telco Equipment Installation ® Fully Equipped, Insured, Bonded
232 New Hackensack Road
Wappingers Falls, NY 12590
Phone: (914) 462-6356 * Fax: (914) 462-1780

INFRARED STATUS MONITORING
STOP CLIMBING POLES!

¢ Low Cost

¢ No Reverse needed

¢ High and Low Levels
¢ AC and DC Voltages
¢ Temperature

* Standby Power Supplies
¢ Trunk Amplifiers

¢ Stores 1000 readings

¢ Download to IBM

¢ Data base compatible

Call for FREE Video demo
CABLEWARE ELECTRONICS
(702) 641-4405 ¢ Fax: (702) 641-4425

(8) Telsta T40 Placer Units In Stock From $8,000
(20) Telsta-Versilift 1 Ton Buckets In Stock From $4,000
(16) Digger Derricks Etc.
(160) Specialized Trucks In Stock

~_ — ¢
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Call For Price List:
(215) 721-4444
Fax: (215) 721-4350

Opdyke Inc.

B= Truck &

Equipment Sales
3123 Bethlehem Pike

U " "Hatfield. PA 19440
UsA

' CAD Charles Wright
ELY DRAFTING (815) 698-2564
.-.. : Rt. 116 & I-57, Central Plaza

SERVICES,INC.  Ashkum, IL 60911
- Base Mapping

- Strand Mapping

- Digitizing Services

- As-Built Mapping
- System Design
» System Walkout

Specializing in high volume precision drafting.

“Quality service for all your
cable drafting and design needs." SCTE
Member

Call for literature.




TCS CABLE, INC.
Since 1978

- COAXIAL & FIBER CONSTRUCTION

- TECHNICAL SERVICES

- PLANT MAINTENANCE

- RESPLICE/UPGRADE

- SWEEP/PROOF SERVICES

- FIELD ENGINEERING SERVICES

- PROJECT MANAGEMENT SOFTWARE

(813)789-6826
(813) 787-5077 (FAX)
(800) 999-8270

CORPORATE OFFICE
2676 WEST LAKE ROAD
PALM HARBOR, FL 34684

=
California == Amplifier
U.S. manufacturer of: C-Band LNBFs (Pulse, Voltage Switched and
Dual H/V Output), LNBs, Commercial Phase-Locked LNBs, Ku-Band
LNBs (Multiple Frequencies), Feedhorns (C, C/Ku, C/Ku/S), Arabsat
LNBs and TVRO accessories. Wireless Cable (MMDS) products
include: 31 and 33 Channel Integrated “ Yagi” antenna/downconvert-
ers, stand-alone downconverters (Multiple Frequencies), LNAs and the
Beambender™ , a low cost microwave repeater.

460 Calle San Pablo Phone: (805) 987-9000
Camarillo, CA 93012 USA Fax: (805) 987-8359

B Contact: John Ramsey, Director of Busincss Development

SCTE Member

P.0. Box 339
Weatherford, TX 76086
(800) 742-4947

FAX (817) 594-1337

eter
[Froenhiich & Co.

executive search

All levels of Technical Positions -
Corporate to Hourly.
Positions Available Nationwide.
Call or Write. Fees Paid.

HOMMERCIAL €LECTRONICS, INC.
CRTV ENGINEERING SERVICES

CATV EQUIPMENT REPAIRS
Hybrid Sales

Equipment Upgrading
Performance Measurements

Meter Calibrations
Headend Alignment
FCC Offsets

Free Pick-up Service in Certain Geographic Areas
800-247-5883
209 E. Jackson St. P.O. Box 484 Gate City, VA. 24251

BRIDGEPOINT

COMMUNICATIONS INC.

Coax and Fiber Construction
Full Installation Services
Subscriber Audits and Sales

(214) 617-8888
DALLAS, TEXAS

| CATV
® Aerial ® Underground
® Splicing ® Proof Testing
& Fiber Construction and Splicing
@ Telephone and Power Construction

== Schenck

== construction
P.O. Box 1530 . 8602 Maltby Rd. . Woodinville, WA 98072-1530

Phone: (206) 668-1300

Installations (Aerial & Underground)
Pre & Post Wire MDU
Design/Strand Mapping

Drop Transfers/Tap Audits

Aerial & Underground Construction

ADDERLEY INDUSTRIES, INC.
P.O. Box 513
150 Mid Atlantic Parkway
Thorofare, NJ 08086 USA

A Minority Business Enterprise + Fax (609) 848-2981 - 1- (800) 343-0122
Herb Adderley « Pro Football Hall of Fame « 1980

AR NATIONAL
- - ORGANIZATION
CABLE FOR CATV
TELEVISION CONTRACTORS
CONTRACTORS
EREE INFO
COUNCIL + Conferences + Insurance
* Publications « Safety

P Tel: 800-542-7222
Of the Power & Communication
Contractors Association Fax: 703-823-5064

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION  1-800-338-9299

e

« Coaxial and Fiber

* Mapping and Design

+ Member SCTE

* Splicing and Activation

+ Material Supply

+ Emergency Fiber Restoration
+ System Sweep

* Proof of Performance

* Fusion Splicing * Turnkey Headend
« Aerial, Underground & » Complete Turnkey Project
Fiber Construction Management

quality service performed on a timely basis

Inc. ENGINEERING
DRAFTING & DESIGN

Integrated Network Services, Inc.

+» Design & CADD

- Base & Strand Mapping
« As-Built Mapping

» Fiber Design

+ CATV Training

INS offers a complete
service package utilizing
today’s technology
to provide customized
solutions at prices to

+ Consuliting fit your budget.
+ FCC Testing \ y ¢
SCTE Member Contact: Butch Sehorn  404-751-8881

1325 Northmeadow Pkwy., Suite 110, Roswell, GA 30076

A




FCC PROOF OF PERFORMANCE TESTING

FIBER OPTIC DESIGN & ACTIVATION
HEADEND OPTIMIZATION
COMPLETE SYSTEM AUDITS

AUTOCAD CUSTOMIZED CATV MENU
& SYMBOLS LIBRARY

U5 CAD DRAFTING & DESIGN
STRAND MAP & AS BUILT
b0, Box 24t MAP DIGITIZATION & REVISIONS

Yankton, S.D. 57078
(605) 665-1393

800-292-0126

Specializing in
« Turn-Key - New Build - Rebuild - Fiber Optics

Atlantic
Cable

Show
#309

CCABLE T VOt -,

James R. Daversa - Owner
SCTE Member

433 Walker Road « Chambersburg, PA 17201
(717) 261-1002 « Fax: (717) 261-1020

AERIAL BUCKET TRUCKS
Large selection geared
STANDARD TRUCK & QE [
EQUIPMENT CO,, INC.
1155 Hill St. S.E.
Atlanta, GA 30315
Ph: 1-800-241-9357
Fax: (404) 622-4462

for CATV
USA BUCKET TRUCKS

NATIONAL

CABLE TELEVISION
COOPERATIVE, INC.

14809 W. 95th Street
Lenexa, KS 66215 USA
Phone: (913) 599-5900
Fax: 913-599-5903

MAKE EVERY
DOLLAR COUNT!

The goal of the Cooperative is to reduce
the operating costs for its member com-
panies. Call for a no-obligation analysis
of the savings your
company can expect.

ONI
FIBERWORKS
Digital Networks
Training Course

Developed for cable TV operators. system planners
and design engineers. this course provides a detailed
technical overview of digital telephony theory as it
applies to cable television operators considering the
Alternate Access business.

3
September 27 - 30 Ngdyﬂ 93 LA November8-11 Orlando, FL
October 25 - 28 Los Angeles, CA December 13 - 16 Denver, CO

Registration must be confirmed two weeks in advance
of each course. Schedule is subject to change.

For detailed course information. including a complete
1993 course schedule. contact your Denver-based account
representative at 1.800.FIBER.ME (1.800.342.3763).

O NN
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| New! Text-to-speech voice

"Video Poster"™ Page Generator & Controller

—————-—
"RAMX"
Video Poster™

Local Weather

J X Temp 85 F Humidity 35%
> Wind from SW @ 5 MPH

Splh screen control allows logo
and text to remalin on screen...

...Scrolling messages...
5 New HI-RES Fonts Modem Control of Remote Sltes'
EFFIEINCILEIYEE M) Program all from IBM or MAC

*Hi-Res fonts, Video Page & Character pag
Logos & pictures stored on cartridge *16 colors, 5 fonts, Crawl, F|ash Special
effects *Two (240 Itr.) variable size crawls per page *Accurate real tlme clock
& date *Restores & displays pages, time & date even if power fails! *Low cost
C64 computer (NTSC + Ch 3/4 out) *100 Time and date control events *Infra-
red controls up to 8 VCR's *Transfer & control via modem *Control model
“RMAV" & external relays + VCR's *NTSC color bars* Satellite touch-tone
decode commercial insert*User friendly, Demo & Instructional VHS tape

Model * Price * Description of "Video Poster” ™ Optlons
"RAMX" $349.95 Video Poster,; page Battery backed R eo cable & m
“C64" $179.95 Refurblshed computer, with power supply (1 year warrenly all producls)
“Modem" $ 89.95 1200 baud Hayes compatible plug-In modem for remote page transfer
“"BCLK" $69.95 Battery clock (with RAM) restores time & date if power fails

"PK8"  $179.95 Relay control, Touch-tone decoder, Infra-red senders, 8 analog inputs
"WX1"  $189.95 Temp. deg. C. or F. + Humidity sensors; Req. PK8

"WSDM" $279.95 Anamometor Wind speed and dlrection; Req. PK8

“1541"  §$189.95 Optlonal disk drive; external unlimited back up for RAMX

"DVM2" $379.95 Page controlled Digltal audio;10 messages, 2 min. " "
"TSP1" $379.95 Text-to-speech computer voice message each screen. RMAV
“"VCR8" $129.95 Control up to 8 VCR tape decks with PK8 & Infra-Red e )
“"RMAV" § CALL 2to8 75Q "F" audlo & video AXB control X, Ol
“"MST1" § CALL Touch-tone sat. decoder AXB insert, VCR con. ?\3° K

PK8 expansion DVM1 or TSP1 <
adds voice messages "’
to all screens y

= = Text-to-speech or
T digitized voice

~BCLI
Infra-Red Remote
VCR control

» Aerial & Underground
Construction

t Ftrund Mpping f Cablemasters Corp.

» System Design v
Our Name Says It All

» Residential & MDU
Installations

» Subscriber Audits

Contact:

Bernie Czarnecki
(814) 838-1466

5663 Swanville Road
Erie, PA 16306

* Proof of Performance

* Fiher Optics and L.AN.
Services

Englneermg Consultmg Tel: 714-671-2009 Fax: 714 255-9984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*PO*COD

Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:
FtoF,Nto NR,GBNC RCA, F-81
-56

RG-59
RG-11
RG-213
RG-214

We will make any cable assembly. Quick delivery on all colors and lengths.
Fax: (602) 582-2915, PH: (602) 581-0331

335 W. Melinda Drive, Phoenix, AZ. 85027 USA

Belden

Times
Comm/Scope
Intercomp

Gilbert AHS
LRC

Off Shore
Amphenol
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COMMUNICATIONS

TECHNOLOGY

October 1993 GJ1

Mail or Fax today
to 413-637-4343

The information at right must be completed to

process your request.

0 Yes, | wish to receive/continue to receive Communications Technology. 0 No

| A, Are you 3 member of
the SCTE (Society of
Cable Television
Englneers)?

1. __yes
{02 "o
B. Please check the

category that best

| describes your firm's
primary business
{please check only 1):
Cable TV Systems Operations

Name
Title
Company
Address
City State Zip
Phone Fax
Signature Date
{Signature and date required by U.S. Postal Service)
Circle Numbers for Free Information |
1
127 53 79 105 131 157 183 200 235 261 287
2 286 5S4 80 106 132 158 184 210 236 262 288
3 29 55 81 107 133 15 185 211 237 263 289
4 30 56 82 108 134 160 186 212 238 264 290
5 31 57 83 109 135 161 187 23 239 265 291
6 32 58 84 110 136 162 188 24 240 266 292
7 033 59 8 11 137 163 189 125 241 267 293
8 34 60 8 112 138 164 190 206 242 266 294
9 35 61 87 13 139 165 191 217 243 269 295
10 38 62 88 114 140 166 192 218 244 270 2%
M3 63 89 15 141 167 193 219 245 21 927
1238 64 90 116 142 168 194 220 246 272 298
1339 65 91 117 143 169 195 221 247 273 299
14 40 66 92 118 144 170 196 222 248 274 300
15 41 67 93 19 145 171 197 223 249 215 301
16 42 68 94 120 146 172 198 224 250 276 302
17 43 69 95 120 147 173 199 25 251 277 303
18 44 70 9% 122 148 174 200 226 252 278 304
19 45 1 97 123 149 175 200 227 253 219 305
20 46 72 98 124 150 176 202 228 254 280 306
20 47 1 99 125 151 177 208 229 255 281 307
2 4 74 100 126 152 178 204 230 256 282 308
2 49 75 101 127 153 179 205 231 257 283 309
24 50 76 102 128 154 180 206 232 258 284 310
25 5177 103 129 155 181 207 233 259 285 311
% 52 78 14 130 156 182 208 234 260 286 312 |

COMMUNICATIONS Return this card for Free Information ¢

TECHNOLOGY

October 1993 GJ2

Mail or Fax today |

to 413-637-4343 |

The information at right must be completed to

process your request.

0 Yes, | wish to receive/continue to receive Communications Technology. 01 No

Return this card for Free Information * Free Subscription

2. Sales | F. What Is your annual
29. _ Marketing |  cable equipment
30. ___ Other {please specify) | expenditures?
65 up 1o $50,000
550 001 to $100,000
D. Do you pian to | $100,001 to $250,000
rebuild/upgrade your 68. —_$250,001 10 $500,000
system in: 69. ___ $500,001 1o $1,000,000
31.___6months 70. ___ over $1,000,001
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PRESIDENT'S MESSAGE ,'SETE

SCTE Engineering Committee update

By Bill Riker
President, Society of Cable Television Engineers

he Society’'s board of directors held its

fall meeting on Sept. 17 in St. Louis.
Among many other items, the directors re-
viewed the activities of the Society's six engi-
neering subcommittees. Created to set stan-
dards that will greatly impact our industry,
these subcommittees are as follows: CLI
(Terry Bush, chairman), Design and Con-
struction (Keith Burkley, chairman), EBS
(Ken Wright, chairman), Interface Practices
(Jim Haag, chairman), In-Home Cabling
(Larry Nelson, chairman), and Maintenance
Practice and Procedures (Bruce Weintraub,
chairman).

The subcommittees report directly to the
SCTE Engineering Committee, which is
comprised of the following members:
Michael Smith (chairman), Norrie Bush,
Dave Franklin, Dan Pike and Wendell
Woody. In the April 1993 issue of the Soci-
ely's newsletter, Interval, we summarized
their responsibilities and recognized the
need for increased membership within each
group as they work to shape the future of the
cable industry. The purpose of the “Presi-
dent's Message” this month is to update the
subsequent progress of some of the sub-
committees.

interface practices

The Interface Practices Subcommittee
presently has the following specifications
and test methods under review:
* Flexible RF coaxial drop cable specification
(preliminary)
* "F” specifications:

Female (adopted)

Maleffeed-thru (adopted)

Male/push-on (submitted for adoption)

Malefrap (preliminary)

Connector-to-cable interface (preliminary)
 Mainline specifications:

Female 5/8-24 (adopted)

Male 5/8-24 (adopted)

Connector-to-cable interface (preliminary)
» Mainline and drop electrical and RF test
methods:

Ampacity (preliminary)

Attenuation (submitted for adoption)

Shield effectiveness (preliminary)

Structural retum loss (submitted for adop-
tion)

DC loop resistance (submitted for adop-
tion)
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Impedance (preliminary)

Dielectric withstand (preliminary)

DC contact resistance (proposed)
e Mainline and drop mechanical and envi-
ronmental test methods:

Jacket impact (submitted for adoption)

Jacket longitudinal shrinkage (submitted
for adoption)

Jacket cold bend (submitted for adoption)

Interface tightening torque (preliminary)

Interface ink submersion (submitted for
adoption)

Center conductor/dielectric bond (submit-
ted for adoption)

Axial cable/connector pull (preliminary)

Axial load temperature cycling (pro-
posed)
 Drop mechanical and environmental test
methods:

Cable/connector insertion force (prelimi-
nary)

Jacket/messenger web separation (pre-
liminary)

Cable diameter over jacket (preliminary)

Moisture inhibitor corrosion resistance
(submitted for adoption)

Aerial cable corrosion protection flow
(submitted for adoption)

Hex crimp tool verification/calibration
(submitted for adoption)
» Mainline mechanical and environmental
lest method:

Core depth verification (submitted for

adoption)

Emergency broadcasting

In summarizing its activities, the Emer-
gency Broadcast Subcommittee informed
the board that it has had several meetings
with the FCC at various locations throughout
the U.S. The purpose of these meetings has
been to interface with other industries to see
where and how the cable industry will be a
part of the new EBS plans. The subcommit-
tee reports that it has consulted with Helena
Mitchell, head of the FCC's EBS group, as to
the workability of some of the new parame-
ters that the FCC is investigating for the plan.
It asserts that the subcommittee’s main inter-
estis to ensure that the cable industry is rep-
resented, and to offer its opinion as to how
the industry can and will participate. One of
its main objectives is to address the issue of
possible undue expenditures and regula-
tions that may create hardships on the in-
dustry as a whole.

Maintenance practices
and procedures

The Maintenance Practices and Proce-
dures Subcommittee continues to recruit
and develop its membership. To date, it has
formed six working groups: Headend, Pre-
ventative Maintenance, Outages, Damage
Prevention, Utility Company Interface, and
Customer Service (Technical) Standards.

Leaders have been appointed to the fol-
lowing groups:

* Headend — Mike Dowling (Hughes Mi-
crowave)

* Preventative Maintenance — John Ridley
(Jerrold)

 Qutages — Ron Hranac (Coaxial Intema-
tional)

« Utility Company Interface — Kenneth
Knoche (Wilson Lee Co.)

» Damage Prevention — David Lisco

These leaders are formulating outlines of
the tasks embedded within each of their
groups, consulting with vendors, manufac-
turers and publications. They also have writ-
ten a mission statement:

“To make available to the cable industry
as a whole, recommendations of procedural
activities to bring cable systems of all sizes
into compliance and to exceed federally
mandated technical specifications in a realis-
tic, cost-effective and practical manner.”

Construction and design

The Construction and Design Subcom-
mittee reports that it has formulated four
working groups. The Basic Construction
group has obtained resource commitments
from Times Fiber, CommvScope and Trilogy,
and feels it is a positive step to have the
cable manufacturers involved. Progress has
been excellent in the Fiber Construction
group. It has completed its outline and is into
the composing stages for most sections.
The final outline of the Upgrade group has
also been completed, and the Design group
reports it has finished a symbology update
and is currently working on standardized
specification sheets. Presently this group
also is developing a standardized CAD lay-
ering scheme.

Each of the subcommittees will meet on
Tuesday, Oct. 12, at the Atlantic Cable
Show. Future meetings have tentatively
been scheduled to be held prior to the West-
ern Cable Show, the Texas Cable Show
and Cable-Tec Expo '%4.
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CSC -16-7i SHOWN ABOVE WITH (7) REMOTE SWITCHES

A Fully Automated Remote Testing 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 and In-
Channel Frequency Response measurement capabilities, you can fully automate compliance test-
ing in your system. Connect the Remote Switches to the headend channels you wish to measure
and the Cheetah™ CSC16 Switch Controller with Director Software automates distortion measure-
ments within your system. Levels and frequencies on both visual and aural carriers, along with
Composite Second Order, Composite Triple Beat, Carrier to Noise, In-Channel Frequency
Response 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! "

i SUPERIOR ELECTRONICS GROUP, INC.
‘. 6432 Parkland Drive, Sarasota, FL 34243
Phone: 813-756-6000 o Fax: 813-758-3800
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The'Integrated
Drop System# -

Kur drop is more than just parts — it's a system.
ANTEC Communication Services offers a new
way to approach the drop - as a complete sys-
tem. The Integrated Drop System (IDS)” consists
of individual products, engineered as a system,
and tested to ensure component compatibility.

Backed with training, technical support,
standardized installation procedures, and other
value-added benefits, the 1DS approach ensures
consistency in your drops.

ids=

integrated drop system

IDS enhances the performance of your cable
network, and substantially reduces trouble calls.
The industry's first drop system, IDS increases
the quality of your service today, and prepares
you for the future of your network.
From now on, when you think drop - think
system. And when you think system — think IDS.
Learn how the Integrated Drop System can
benefit your network ~ call the ANTEC Commu-
nication Services office nearest you. ‘3

= ANTEC '

BB COMMUNICATION SERVICES

ANTEC Communication Services Headquarters ¢ Rolling b

dows, Illinols (~08%) 1375777

Atlanta, Georgia (101) 840-7001 o (B00) 212-1181 » Chicago, Ilinods (T08) 350-7788 @ (R00) 341-5368 ¢ Dallas, Texas (2] 1) 1 10-2288 o (RB0) 231-5000

Deaver, Colorado (303) 7-10-8949 & (800) 811-1531 » Iron Mountain, Michigan (900) 77 11111 » (300) 624-8358 * Montreal, Quebec (511 636-1421 ® (800) 5619710
Santa Ana. California (714) 757-1630 ¢ (R00) 851-0 113 » Scattle, Washington (200) 838-9332 e (80() 438-9290 ¢ Toronto, Ontario ( 110) S07-6220 © (R00) 605-1 182
Vancouver, British Columbia (60:4) 276-9306 ¢ (80 (65-2929 » Wharton, New Jersey (201) 328-0980 o (800) 631-9603



