
• • .. da. 
¡ ea e e a  .111b 

al> 
IMP 

COMMUNICATIONS 
ECH , y 

Official trade journal of the Society of Cable Television Engineers I 

• . • ...... • :,,• . r•••••11•4•/ • 
.... .... • . . 

able's sup ighway: 
Driven digital 

«111. 

gib 
WI» 

am. NI» 

sk a Fiber Expert 

«lb 
um. 

111 
▪ rib mJ. in , 

pectrum analysis basics 

September 1993 



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. 

nspect 
(SL 750f) 

Monitor 
(SL 750M) 

OCHOICE  
SYSTEM/I 

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. 

3200 Sencore Drive, Sioux Falls, SD 57107 
Direct:(605) 339-0100 Fax: (605) 339-0317 

Call 1-800-SENCORE Ext. 604 Today! 
(736-2673) Reader Service Number 2 



TRILOGY COMMUNICATIONS . INC. 

THE ULTIMATE CABLE SUPPLI 

tion inequalled Fiber to Feede 
smissions. 

Prover)Techrplogy 

Low Loss Cable Leader 

ellence 
Superior Control Process 

State of The Art Equipment 

d On Time Delivery 

Trilogy Communica 
cables for TV/tele 
dielectric coaxial c 

e 
SUPERIOR CORROSION PROTECTED 

DROP CABLE 

SENDING THE RIGHT SIGNAL 

pends the same diligent pursuit of perfection in manufacturing dual-drop 
installations, 500 cables for downlink transmissions, and RMC2 radiating air-

e for open-air communications in highly developed or underground locations. 

t7immummumumiMMIIIIIIIMMEM 
lfilogyo 
COMMUNICATIONS INC. 
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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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Measuring digital 24 

Long-pull construction 26 

Features 
Digital modem 20 

Fred Harris and Tony 
Wechselberger of TV/COM 
International discuss a 
multirate all-digital modem 
and universal multiplex 
transport layer for 
compression. 

Measuring digital 24 
Tom Williams of CableLabs 
offers a technique to mea-
sure the power of digital 
carriers. 

Long-pull construction 26 
Kal Dunne of Shanco Corp. 
and John Pickrell of Duct 
Plus Industries provide 
this case study and offer 
tips for a smoother pro-
cess. 
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In this last installment, Ed 
Hare of American Radio 
Relay League gives 
troubleshooting tech-
niques. 
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No metal 
contacting 
drop cable 

Numerals 
molded in 

to last forever 

Easy-to-use 
one piece 
design 

Most 
tamper 
evident 

Easiest 
to read 

Less expensive than 
the tags developed for the '70's 

Why Buy Anything Else? 

.v• ictre-f.raiLrer 
Products creatively designee for the cable Industry 

800-257-2448 
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The Economical RR-92 Converter. from gal 

Are rate rollbacks and network expansion 
putting pressure on your bottom line? Regal's 
economical RR-92 converter and CRP-10 
remote control can help ease the pain. The 
smallest full-bandwidth converter in the 
industry, RR-92 features: 
• New slimline remote control design with 

user-friendly buttons. 
• 83-channel capability to accommodate 

future channel expansion. 
• Industry exclusive 5-year warranty. 

e 1993 ANTEC Network Systems 

It • Parental control func ion that restricts access 
to discretionary cha els. 

• Regal quality and rel ability that provides 
years of trouble-free service. 

We'll et en throw 
in the flatteries! 

Take the pressure off your bottom line. Call 
Regal today at 1-800-3b-REGAL or contact 
your local ANTEC Communication Services 
sales representative. i 

REGAL it 
Bringir g Home The Best! 
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N EVS  

NEWS  
Suppliers report 
financial results 
Several hardware suppliers reported fi-
nancial results recently. 

Compression Labs Inc. reported rev-
enues for the second quarter ending 
June 30, 1993, of $35.6 million, an in-
crease of 33% from the same quarter 
last year. The company reported a loss 
for the quarter of $986,000 or 9 cents 
per share compared to a loss of $2.2 
million, or 19 cents per share in the sec-
ond quarter of 1992. 

Zenith Electronics Corp. reported a 
net loss of $24.7 million, or 79 cents per 
share for the second quarter of 1993, 
compared to a net loss of $15.2 million, 
or 52 cents per share, for the second 
quarter of 1992. In other news, the com-
pany entered into an agreement for the 
sale of 750,000 to 1.2 million shares of 
newly issued common stock to Fletcher 
Capital Markets Inc. 

Raychem Corp. reported earnings for 
fiscal 1993 of $10 million, or 23 cents per 
share, compared to a loss of $25 million, 

or 64 cents per share, in fiscal 1992. 
Revenues grew to $1.4 billion from $1.3 
billion in the previous year. 
AM Communications Inc. announced 

sales for fiscal year 1993 ending April 3, 
1993, reached $2.88 million, compared 
to $2.05 million for the previous year 
ending March 28, 1992. The net loss for 
fiscal year ending April 3, 1993, de-
creased from $725,000 to $500,000. 

General Instrument reported net in-
come of $12 million, or 20 cents per 
share, compared to a net loss of $10 mil-
lion, or 23 cents per share, from the sec-
ond quarter of 1992. In other news, GI 
filed three related lawsuits against manu-
facturer/distributors alleged to have sold 
preprogrammed cable signal decoder 
units, components and other electronic 
devices nationwide that enable con-
sumers to fraudulently obtain cable sig-
nals and services from cable operators. 
The complaints were lodged against Sun 
Coast Distributors Inc. of Silver Springs, 
FL; Lake Sylvan Sales Inc. of Burnsville, 
MN; and Nu-Tek Electronics & Manufac-
turing Inc. of Cedar Park, TX. Also, GI 

announced a $250 million agreement 
with Primestar for direct-to-home service 
with the company's DigiCipher digital 
compression technology. 

aor U.S. Electronics has brought a 
counter-suit against General Instru-
ment, charging it with antitrust viola-
tions for restraint of trade. The counter-
suit stems from litigation filed by Gen-
eral Instrument in January 1993, alleg-
ing that a remote control unit marketed 
by U.S. Electronics uses copyrighted 
software and data for generating in-
frared signals for the remote operation 
of various brands of TV sets. 
E The Supreme Court upheld the 

Federal Communications Commission 
ruling that a satellite master antenna 
TV system is subject to the Cable Act's 
franchise requirement if its wires or ca-
bles interconnect separately owned 
and managed buildings, or if its lines 
use or cross any public right-of-way. 
This overturns the ruling by the United 
States Court of Appeals for the District 
of Columbia Circuit. 

ARE YOU READY FOR COMPRESSION? 
New DIGI-READYTM Phase-Locked Commercial LNBs from Cal-Amp 

These new Digi-Ready'm LNBs fulfilled the need for phase-locked downconverters necessary to 
receive digitally compressed satellite programming signals. Although some digital compression 
formats are undefined, phase-locked commercial LNBs, which maintain low Bit Error Rates, are 
recommended to ensure proper reception of 
digitally compressed signals. Please call your 
commercial distributor for additional details. 

DIGI-READYTM LNB Specifications: 

• Input Frequency 3.7-4.2 GHz 

• Output Frequency 950-1450 MHz 
• 45 K Noise Figure, Typical 

• Phase Noise-80 dBc / Hz à 10 KHz 
• Pli Oscillator Stability 2.3 ppm 

• Input VSWR 1.5:1 (Isolated Model: Part No. 

• 2 year Warranty 
• Made in the USA 

12 KHz) 

31814) 

Digi-Ready TM Phase-Locked LNB (Part No. 31846) 

California Amplifier, Inc. 
460 Calle San Pablo Camarillo, CA 930 I 2 
Phone (805) 987-9000 Fax (805) 987-8359 California de."=- '—h Amplifier 
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Light up your fiber with the best 
broadcast quality video pass: le. 
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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 today's cable 

operators with the new DIR-657 integrated receiver descambler. 

With a long list of features. including RS-250B 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. 

Reader Service Number 12 
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CORRESPONDENT'S REPORT /14\ 

New developments 
By Lawrence W. Lockwood 
President. TeleResources 
East Coast Correspondent 

There has been progress in some 
areas that have been addressed in 

previous columns. Here we will look at 
developments in fiber-optic amplifiers 

"A 60-inch rear 
projection HDTV 
receiver could be 
constructed ... in a 
cabinet only 18 
inches deep." 

Figure 1: Schematic diagram of a praseodymium-doped fiber 
amplifier 

1.017 tm 
pump LD 
modules 

WDM fiber coup:er 

Pr-doped fluoride fiber 

Pump LD 
driver 

1.017 pm 
pump LD 
modules 

*PM refers to a polarization-multiplexing device 

Isolator 

last described in the May 1992 issue — 
"What is the status of a 1,31G nm fiber-
optic amplifier?" — and advances in flat 
panel displays described in the Decem-
ber 1992 issue — "New develcpments in 
flat panel displays." Additionaiiy, a new 
display scheme from Texas Instruments 
that appears very attractive for high defi-
nition TV (HDTV) use is reviewed. 

Praseodymium 
fiber-optic amplifiers 

As was described in the May fiber 

amplifier column, a fiber-optic ampli-
fier is the ultimate Ln system simplici-
ty. A fiber amplifier is essentially in-
serting a short length (a few meters) 
of a special fiber in the fiber-optic 
transmission system. This special 
fiber is -doped" with specific materi-
als that accomplish the light amplifi-
cation of the laser I;ght carrying the 
dewed signal when the doped fiber 
is "pumped" by a laser contained in 
the fiber-optic amplifier — i.e., the 
pump laser is coupled into the doped 

Reader Service Number 16 
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Accepts 59, 6, 7, 11 and dual series cable. 

Figure 2: Microtip configuration 

Faceplate 

INfileineMPI • IVIIVIaliff r 

k 4 4 

Spacer 

Emitter 

fiber to provide the energy used by 
the dopant material in the amplifica-
tion process. The doping material 
used in 1,550 nm fiber-optic ampli-
fiers is the rare earth element erbium 
(Er) and there has been a great deal 
of experimentation using the rare 
earth element praseodymium (Pr) for 
1,310 nm amplification. 

At a recent Optical Fiber Confer-
ence in San Jose, CA, Makoto Shem-
izu and co-workers at Nippon Tele-
phone and Telegraph (NTT) described 
their progress in praseodymium fiber-
optic amplifiers for 1,310 nm transmis-
sion. They used a 40-meter length of 
Pr-doped fiber using two 1,017 nm In-
GaAs diode-laser modules in a ridged-
type strained quantum well configura-
tion as bidirectional pump sources, 
each generating about 110 mW of out-
put power. (See Figure 1.) 

Figure 3: Color FED 

Transparent glass face 

Grup, 

phosphor 

plaul 

Electrons 

Field emitter 

Total fiber gains of 
as much as 28.3 dB 
were obtained at 
1,310 nm with a 3 
dB optical bandwidth 
of about 20 nm — 
which in frequency is 
about 3,500 GHz. 
While this perfor-
mance isn't quite as 

good as has been demonstrated from Er-
doped amplifiers (>30 dB gain and >30 
nm bandwidth), it is quite good enough to 
cause system designers to rethink the 
value of Pr-doped fiber amplifiers. 

Flat panel 
display developments 

The fundamentals of a microtip 
flat panel display (also known as a 
field emission display, or FED) 1 were 
outlined in the December 1992 col-
umn. An FED uses a large array of 
microscopic tips (see Figure 2) that 
emit electrons. The electrons are ac-
celerated toward phosphors across a 
vacuum. The principle is the same 
as that of conventional CRTs but the 
electron flight distance is greatly de-
creased and the number of electron 
guns is greatly increased. The entire 
panel is only 2 or 3 mm thick. In 

Red 

phosphor 

pixel 

plate 

Vacuum 

Row addressable  •ate 

Insulator 

most respects, FEDs have the same 
operating characteristics as their 
CRT cousins: very wide viewing an-
gles, high contrast levels, frame 
rates that easily handle video and 
very high resolution levels. A con-
cept of the size of an individual mi-
crotip is gained by considering that 
the goal for resolution is 1,000 pix-
els/inch and having 100 emitters per 
pixel (for redundancy). 

Figure 3 depicts a color FED that 
has been demonstrated. In order to 
obtain a full-color picture, each of 
the three primary colors is scanned 
in sequence — that is, there are 
three frame scans for each full-color 
picture. This is analogous to the old 
CBS color wheel, frame sequential 
technique. (Incidentally, this was 
the system used in all the color TV 
from the moon in the Apollo pro-
gram.) 

A new projection scheme 
Texas Instruments caused quite a 

stir with its demonstration of a new 
high definition color TV projection 
system at the Spring Conference of 
the Society for Information Display. 
An example of the display is shown 
in Figure 4 on page 17. The display 

RESPONDING WITH A SOLUTION! 

Responding to 

your needs 

with innovative 

products and the 

SACHS absolute 

guarantee of 

support and service. 

SCO2MFA 
Messenger Drop Clamp 

Patent pending in U.S.A., Canada and other foreign countries 

Sachs Canada Inc. 
CORPORATE OFFICE 
745 Avoca Avenue 
Dorval, Quebec H9P 1G4 

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

SACHS 

The Outside Plant Hardware Specialist 

(8 0 
Call 

0) - 8 2 9 - 7 2 2 4 
for your tree sample 
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SEARCHER 
PLUS 

For CLI compliance, the SEARCHER 
PLUS offers the best value in leakage 
measurement instrumentation. With 
more than ten thousand in daily use 
in systems throughout the world, the 
SEARCHER PLUS has earned its place 
as the industry's most popular CLI 
instrument. 

PRECISION LEAKAGE 
DETECTOR 

ANNUAL CLI TESTING 

When used with a Trilithic 
AFS-2 antenna, the SEARCHER PLUS 
displays calibrated leakage measure-
ments down to 2 microvolts per meter 
on a large, easy-to-read meter. 

LEAK SEARCHES AND QUARTERLY 
DRIVE OUTS 

The SEARCHER PLUS sounds 
an audible tone whenever you drive 
near a significant leak. The tone's pitch 
rises with leak intensity, so you can 
locate leaks without taking your eyes 
from the road. The mobile mount 
supplied with every SEARCHER PLUS 
connects the instrument to vehicle 
power and to an externally-mounted 
"whip" antenna. 

A simple latch removes the 
SEARCHER PLUS from the mobile 
mount for operation away from 
the vehicle. 

PIN-POINTING LEAKS WITH THE 
NEAR-FIELD PROBE 

An optional 6" near-field probe 
can be used to track leaks right 
to their source. Use the SEARCHER 
PLUS's audible tone to pin-point 
leaks to within a few inches. 

A FULL LINE OF LEAKAGE 
EQUIPMENT AND ACCESSORIES 

Trilithic offers a full line of leakage 
measurement instruments, acces-
sories, calibrators and software. 
Call us at 1-800-344-2412 to discuss 
your specific CATV testing needs and 
how Trilithic can help you. 

TRILITHIC 
9202 E. 33rd 
Indianapolis, IN 46236 
(317) 895-3600 (800) 344-2412 
FAX (317) 895-3613 
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Eliminate Electrical Noise In Your Headend!!! 

401 INTELVIDEO 
DOTAL IMPULSE NOISE REDUCER 

qi 
bilIXIEL MIR 

SUM eaCCICNI 
Man 

Adopt.. >gnat I 
Processing 111 

Description: 
Intelvideo's Digital Impulse Noise Reducer Model INR is a state of the 
art signal processing system that essentially removes all electrical or 
ignition-type impulse noise from NTSC Color signals. It is also effective 
in detecting and correcting satellite or FM link threshold noise that nor-
mally appears as "sparl(ers" or streaks (it is, in effect, a means of ex-
tending threshold in FM links). The system may also be used as a 
stand alone tape dropout compensator for composite NTSC color sig-
nals. 

MEGA HERTZ 

Specifications: 
Input: NTSC corrposite coior signal, iv pp into 75 Ohms 

Return Loss > 40dB 
Output:NTSC corrposite color signal. Iv pp into 75 Ohrrs 

Return loss >35cIB 
Frequency Response: ±.5dB to 4.5MHz. <3dB down at 5.6MHz 
Non Linearity: <2% 
Differential Phase: <1 plus quantizing effects 
Differential Gain: <1% plus quantizing effects 
K FaCtOf with 2T pulse: Better than 1% 
System Delay: 1 TV Frame 
Power Requirements: 120v AC 60Hz, 40 Watts 
Operating Temperature: 32 F to toe F. Ambient 
Humidity: 10% to 90% non-condensing 
Mechanical: IRU cabinet: 1.7514.19-W. 15'149 Lbs 

DENVER ATLANTA ST. LOUIS 
800-525-8386 800-962-5966 800-821-6800 
303-779-1 749 FAX 404-368-8928 FAX 314-429-2401 FAX 

CT 9/93 

MEMBERSHIP APPLICATION 

Make check payable to SCTE. 
Mail to: 

FTE7 SCTE 669 Exton Commons 
Exton, PA 19341 

t=1 I hereby apply for membership in the 
Society of Cable Television Engineers, Inc., 
and agree to abide by its bylaws. Addditional 
member material will be mail to me 
within 45 days. Payment in the U.S. funds is 
enclosed. I understand dues are billed 
annually. 

ij Please send me further information on 
the Society of Cable Television Engineers. 

SCTE is a 501 (c) (6) non-profit professional 
membership organization. Your dues may be 
tax deductible. Consult your local IRS office MASTERCARD NO •  
or your tax advisor. VISA NO •  

SIGNATURE FOR CHARGE AUTHORITY.  

Application without payment will be returned. applications from outside U.S.. enclose additional $20 (U.S.) to cover mailing expenses. 

1=11 I am also an SCTE Installer Member. My Member Number is it  

*** SPONSORING CHAPTER OR MEETING GROUP. *** CT 9/93 

APPLYING FOR: Li INDIVIDUAL @ $40 ra SUSTAINING 0 $250 

Please print or type information. Data will be used exactly as it is submitted here. 

I:1 MR. Li MRS. ta MS. TITLE:  

NAME: TEL it  
First Initial Last Include Area Code 

EMPLOYER: FAX I  
Company Name Include Area Code 

CO. ADDRESS:  
Street/PO City State zip 

USE HOME ADDRESS'?  
zt) Street/PO Cky Slate 

YOUR SIGNATURE* DATE  

Complete the information. Enclose full payment or charge to MasterCardNisa shown below. 

NAME ON CARD. EXP •  

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 examinations 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. 

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

Name   

Address  

Phone ( )  FAX ( )  

--) scTE @The Society of Cable Television Engineers 
"Serving the Broadband Industry's Technical Community" 

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

CT 9/93 
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Company  

Address  

City  State  Zip  

Phone  

Fax  

MEGA HERTZ 
6940 South Holly, Suite 200 
Englewood, CO 80112 

PLACE 

STAMP 

HERE 

SETE- 1 
l / 

SCTE 
669 Exton Commons 
Exton, PA 19341 

Place 
Stamp 
Here 

Place 
Stamp 
Here 

SCTE 
669 Exton Commons 
Exton, PA 19341 



Patent pending in U.S.A. Canada aria other foreign countries 

SC 1 6 series 

"SAXXIT"''' Cable Clip 

Non-distorting metal clip with 
a pre-inserted self-tap screw or drive 
pin for 59, 6, 7, 11 or dual cable types. 

Figure 4: Ti color TV projection 

.dgb•O A. • r,s »Ilan, .1.1 plmto • 

is 110 inches diagonally with a contrast 
ratio of 50:1. 

Dr. Jeffrey Sampsell, the manager 
of Ti's Digital Imaging Systems organi-
zation, provided the technical informa-
tion of this new display technology. The 
system is based on an electromechani-
cal structure called a digital micromirror 
device (DMD). A micromechanical sili-
con chip, the DMD measures less than 
5/8 of an inch on each side, yet it con-
tains more than 300,000 tiny movable 
aluminum mirrors and electronic logic 
memory and control circuitry packaged 
in a 96-pin ceramic package. 

The micromirrors are 17-micron 
squares of a highly reflective aluminum 
alloy. (See Figure 5.) Each mirror is at-
tached at two diagonally opposite cor-
ners to support pillars; the attachments 
are highly flexible, extremely durable 
torsion bars. Each torsion bar is ap-
proximately 5 microns long and 1 mi-
cron wide. The support pillars suspend 
each mirror approximately 2 microns 
above the surface of the silicon ad-
dressing circuitry. The DMD can be mass 

produced in stan-
dard semiconductor 
wafer-fabrication fa-
cilities — using stan-
dard processes and 
materials. 

The micromirrors 
are arranged in an x-
y array, and the chip 
also contains row 
drivers, column driv-
ers and timing circuit-
ry. The addressing 
circuitry under each 
mirror pixel is a mem-
ory cell that drives 
two electrodes under 
each mirror with com-
plementary voltages. 
The electrodes are 
arrayed on opposite 

sides of the rotational axis that runs 
through the torsion bar attachments. 
When the electrode on one side of the 
rotational axis is driven to a high logic 

level, the electrostatic attraction on that 
side of the axis rotates the mirror 
around the axis until the unattached 
mirror corner on that side touches a 
metal landing pad on the surface of the 
chip (about 10°). When the high logic 
level is applied to the other electrode, 
the mirror rotates in the other direction. 
In one direction. light from a projection 
lamp is reflected to the screen and in 
the opposite direction no reflection to 
the screen. 

Mirror transit time from "tilted left" to 
"tilted right" is on the order of 10 jas. 
This speed combined with parallel ad-
dressing allows the DMD to achieve 
frame rates orders of magnitude be-
yond video rates. Such frame rates 
allow the DMD to be refreshed fast 
enough that each pixel can be turned 
on or off (bright or dark) with very fine 
video temporal resolution. As an exam-
ple, for a system with 8 bits of grey 
scale resolution, each pixel can be in 
the "bright" state for the entire frame, 

Figure 5: Digital micromirror device element 

Support post 

Silicon substrate 

Mirror element 

Mirror landing elect ode 

Torsion hinge 

Offset 

address 

electrodes 

A SOLUTION! 
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Sachs Canada Inc. 
CORPORATE OFFICE 
745 Avoca Avenue 
Dorval, Quebec H9P 164 

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

The Outside Plant Hardware Specialist 
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Figure 6: DMD color TV projection system 

255/256ths of the frame time, 254/256ths 
of the frame, ..., 1/256ths of the frame 
time or none of the frame time. The inte-
gration of these temporally encoded 
brightness levels into a grey level at 
each pixel takes place in the eye of the 
viewer. In this way a completely digital 
display has been created. 

The color display system consists of 
a xenon arc lamp bulb that directs 
white light through a condenser lens 
and a motor-driven wheel with red, 
green and blue (RGB) color filters on 
the surface of the DMD chip. Again we 
have a variation on the CBS frame se-
quential color system. (See Figure 6.) 

The projector displays video from an 
unmodified NTSC video source, such 
as a videodisc player. Using the 240 
lines in the first NTSC interlaced field, 
the electronic portion of the system in-

terpolates a progressive scan field of 
480 lines for each 16.67 milLsecond 
frame. The signal is separated into its 
RGB components, and each line is run 
through an analog-to-digital (ND) con-
verter and digitized 640 times. This 

"The progress in per-
formance capabilities 
of 1,310 nm praseo-
dymium fiber-optic 
amplifiers appears 
now to be edging into 
the area of serious 
consideration in the 
real world of system 
design and use." 

TECHNICAL 
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3 days of informative, cost-effective, 
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NOVEMBER 16 -18/ PORTLAND, OR 

Call 800-233-2267 
ext. 4422 for more information 

ccorlELECTRONICS INC 

data is stored in three 640 x 480 mem-
ory arrays. 

The 16.67 ms frame is divided into 
three, 5.55 ms periods that correspond 
to the time that the filter is shining red, 
green or blue light on the DMD chip. 
During each color period, the system 
reads from the appropriate memory an 
8-bit word that indicates each pixel's 
intensity. This value determines the 
portion of the period that the corre-
sponding mirror will be turned on, and 
the pulse-width-modulation control cir-
cuitry activates the mirror. This cycle is 
repeated for each portion of the color 
wheel for each successive frame. 

Sampsell said, "Tl's DMD-based dis-
play provides excellent resolution and 
brightness, high contrast and color fi-
delity, and in comparison to CRTs used 
in HDTV receivers, a DMD-based dis-
play is flicker-free, provides better color 
convergence and produces less visual 
noise." He reported that TI plans to 
have a DMD chip for HDTV projection 
by this December. He said it will be 
2,048 x 1,152 pixels and slightly larger 
than the current NTSC chip — about 1-
1/4" x 3/4" as opposed to 1/2" x 3/8". 

Sampsell then a made a startling 
announcement that should really inter-
est HDTV system developers. He stat-
ed that a 60-inch rear projection HDTV 
receiver could be constructed with 
DMD in a cabinet only 18 inches deep. 

Conclusions 
The progress in performance capa-

bilities of 1,310 nm praseodymium 
fiber-optic amplifiers appears now to 
be edging into the area of serious 
consideration in the real world of sys-
tem design and use. And there seems 
to be no end to variations being devel-
oped for displays that may be suitable 
for HDTV — progress in microtip dis-
plays and a unique new technique for 
projection display reviewed here are 
but two of many schemes undergoing 
feverish development. 

Although individual progress in the 
several systems reviewed here since 
last examined has been significant, 
more progress and change is inevitable. 
The ancient Greek philosopher Herucli-
tus had it right — "there is nothing per-
manent except change." CT 

References 
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displays," J. Shandle, Electronic De-
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Mulegate all-digital 
modems for compression 
The following is adapted from the "1993 
NCTA Technical Papers." 

By Fred Harris 
Systems Engineer 

And Tony Wechselberger 
Executive Vice President 
TVICOM International 

Video and audio signals can be 
compressed to obtain varying lev-
els of quality extending through the 

progression of SIF, VHS. NTSC, CCIR-
601 and HDTV, via successively increas-
ing bit rates. Data streams from a number 
of video and audio signals (compressed 
at data rates required for their specified 
quality) will be transported in a number of 
ways. They can be merged in a full band-
width (TDM) data transport. which re-
quires a versatile multiplexing scheme, or 
transmitted in a single carrier per channel 
(SCPC) mode using bandwidths appropri-
ate to each selected data rate. 

It would be advantageous to have a 
flexible system modulator/demodulator 
arrangement such that equipment (espe-
cially receivers) could be easily reconfig-
ured to operate across a wide spectrum 
of data rates. Such a modem must be ca-
pable of operating with transponder sig-
nals of full bandwidth as well as with the 
unique bandwidths of the different SCPC 
signals that may. during operation. be re-
assigned to different center frequencies 
by the satellite carrier in response to 
changes in transponder loading. 

An all-purpose modem required to 
support delivery of digital video and other 
services can be characterized by the fol-
lowing requirements: 

• Capable of rapidly switching and ac-
quiring carrier frequencies. 
• Capable of (automatically) varying 

the occupied bandwidths. 
• Capable of varying the data process-

ing (throughput) rate. 
• Operate in the presence of multiple 

adjacent channels. 
• Operate in the presence of terrestrial 

interference. 
• Must yield throughput performance 

Figure 1: Generic view of modem 
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Figure 3: A/DC insertion (conventional and modern modem) 

Baseband 

Baseband 

ADC 

Signal 

conditioner 

Digits 

Analog -01-1-0.- Digital 

Conventional demodulator 

ADC 

Signal 

conditioner 

Analog -.4-1-01. Digital 

Digits 

DSP-based demodulator 

equal to the maximum capacity of present 
and planned transponders. 
• Must be low-cost. 

The modem 
Generally, as in Figure 1. modems can 

be visualized as RF-to-digital transducers 

operating at the lowest layer of a transport 
system. This transduction process entails 
two distinct transformations: RF-to-base-
band and baseband-to-digits. To aid in 
understanding. it is convenient (as in Fig-
ure 2) to partition the modem into two 
main sub-blocks: a tuner and a baseband 
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Figure 4: Cost performance of analog and digital 
processing components 

$/M1P 
104 

"signal conditioner." The tuner isolates 
and extracts the signal bearing carrier 
from the channel and performs the RF-to-
baseband transformation. 

The baseband signal conditioner pro-
cesses the analog waveform extracted 
from the channel (by the tuner) and per-
forms synchronous demodulation with the 

aid of carrier and timing information de-
rived from the received waveform. The 
digital output of the baseband signal con-
ditioner is the quantized (soft decision) 
sample values formed at the output of its 
matched filters. In developing DSP-based 
solutions, this transformation (baseband-
to-digital) is accomplished by an analog-
to-digital converter (A/DC) located in the 
signal conditioning processing chain. The 
A/DC is the boundary between the analog 
processing and the digital processing per-
formed by the signal conditioner. Tradi-
tionally, as in Figure 3 (page 20), this 
boundary is near the end of the baseband 
signal conditioning chain. In light of cost 
reductions in A/DC and digital signal pro-
cessing (alluded to in the next section), 
there are advantages to moving this 
boundary toward the beginning of the 
chain. By placing the A/DC at the very be-
ginning of the sequence, we have a full 
DSP-based signal conditioner modem, 
and solutions to the requirements charac-
terized above in developing an all-pur-
pose demodulator become available. 

The DSP modem 
The cost of signal conditioning by digi-

tal signal processing techniques, mea-
sured for instance in dollars per million in-
teger operations, has fallen two orders of 
magnitude in the last five years. This rate 

(Continued on page 34) 

Figure 5: Multirate all-digital demodulator 
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Measuring 
digital carriers 
(Continued from page 25) 

mixed down to baseband using a 44 
MHz local oscillator. Two mixers are 
used, one for the I channel and another 
for the Q channel. The local oscillator 
also is split and phase-shifted by a 90° 
splitter to derive the Q channel. Next, 
the I and Q channels are low-pass fil-
tered to remove any local oscillator 
leakage. The low-pass filters are suffi-
ciently wide to allow the filtering func-
tion to be done solely by the SAW filter. 

Note that since a noncoherent car-
rier is used, the signal's vector dia-
gram will almost certainly be spinning. 
In this state, data demodulation can 
be done only with sophisticated DSP 
techniques, but the two baseband sig-
nals are still useful for instantaneous 
power measurement. This is because 
the instantaneous voltage, V(t), has 
the same magnitude, even if the sig-
nal's trajectory is rotating around the 
zero volt origin. Neither the 44 MHz 
local oscillator nor the local oscillator 
in the downconverter need to be of the 
low phase noise type. This technique 
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is tolerant of phase noise. 
Next, the I and Q data are sampled 

by a two-channel digital oscilloscope. 
The sampling rates available on com-
mon digital oscilloscopes are well with-
in the requirement of this measurement 
technique, since a sampling rate of 
greater than 6 megasamples per sec-
ond is sufficient, assuming a SAW 
bandwidth of less than ±3 MHz. The I 
and Q data in the oscilloscope's memo-
ry are read out for analysis by a com-
puter. The analysis consists of finding 
the vector sum of many data pairs of I 
and Q data, putting these many sam-
ples into the bins of a histogram, then 
calculating the peak and RMS power 
from the histogram data. If the oscillo-
scope is sufficiently smart, it can do 
much of the analysis by itself. In the 
case of the test done, the oscilloscope 
was fairly powerful, and no computer 
software had to be written to obtain a 
histogram. The instantaneous sampled 
voltage is: 

v(t)= \v,(t)2+v,(t)2 

Where: 
Vi(t) = sampled in-phase voltage, 
Va(t) = sampled quadrature voltage, 
V(t) = desired sample to be accumulat-
ed into a histogram. 

The instantaneous power P(t) is 
given by: 

P(t)— V(t)2  

Where: 

R = the system's impedance, usually 
50 or 75 ohms. 

The next step is to determine the 
RMS voltage from the histogram data. 
The RMS voltage (VRms) in an analog 
system is: 

1 T 2 
V Rms = So V( t) dt 

Where: 
T = period of integration. 

In this case, which is a sampled sys-
tem, the RMS voltage is: 

V RMS \ Vbin (k )2 e x(k) N k 

Where: 
Vbin (k) = voltage of a the kth bin, 
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lime is running out! 
24-hour Proof-of-Performance 
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way to document Proof-of-
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Long pull construction 
(Continued from page 27) 

vides an example of the software pro-
jections. 

Another feature of the software is the 
ability to adjust pull force projections 
based on actual measured tensions. 
The program will "back-out" a coeffi-
cient of friction from field information. 
This assures accurate projections when 
duct, cable or lubricant coefficient of 
friction data is not known. 

Working the plan 
Productivity depends on good 

preparation. The underground dips 
were the biggest source of concern. 
The first innerduct run was prepared 
the day before. Pull lines were 
checked, lubricant was added and ex-
cessive bends were corrected wherev-
er possible. The aerial crew was 
scheduled to start placing cable to the 
south as soon as the underground sec-
tion was complete. 

Riser Al was taken down from the 
pole and secured to guide the cable di-
rectly to the capstan winch. The first 
half of the underground section went 
very quickly. The distance from the 

cable reel at Vault 
1 to the winch at 
the riser (Al) was 
about 1,500 feet. 
The measured ten-
sion was within 
±10% of the 212-
pound projection 
shown in Table 1 
on page 27. The 
low pulling force re 
quirement allowed pulling cable at 125 
feet per minute. The first section was 
pulled and 7,000 feet overpulled and put 
in a figure eight ready for the aerial crew 
in about 90 minutes. 

The worst part of the job was turning 
the heavy 8-foot diameter reel. Three 
men assured that the cable was prop-
erly lubricated and entered the in-
nerduct with no back tension. After re-
moving the remaining cable from the 
reel, equipment was set up for the pull 
in the opposite direction. 

Table 2 on page 27 demonstrates a 
comparison of tension increase over a 
1,452-foot section of this route and the 
tension rise over a truly straight section 
of an equivalent length. In Table 1, out-
put from the software provides the ten-
sion at the end of each section. Tension 

Table 3 

Bend 
angle 

90' 
90° 
270° 
270° 

Multiplier 
(percent 
increase) 

1.246 (124.6%) 
1.246 (124.6%) 
1.934 (193.4%) 
1.934 (193.4%) 

Starting 
tension 

350 lbs. 
35 lbs. 
350 lbs. 
35 lbs. 

Ending 
tension 

436 lbs. 
44 lbs. 

677 lbs. 
68 lbs. 

at the end of Section 39 is 173 pounds. 
Notice that after Sections 40 and 41, 
with repeating undulations of 1-inch am-
plitude and a period of 12 feet, the ten-
sion has risen to 360 pounds. 

Table 3 describes the appropriate 
tension multiplier for the products used 
on this job at various degrees of bend. 
Looking at Table 1 again, you will see 
the 45° bend inside MH9A (Section 42) 
created a tension increase to 402 
pounds. The pull force measured at the 
primary winch fluctuated within ±10% 
of this predicted value. 

The intermediate assist winch used 
has a unique automatic speed control 
feature. One man, rather than two or 
three, sets up and operates the ma-
chine. On this job, coordinating pulling 
speed with our end puller was an im-
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Table 4 
TENSION FORECAST WITH A MIDDLE PULL 

PULL IMATIFIqT1ON SAMMONS ATLANTIC CITY DUCT ROUTE: FIRER 3 
CONDUIT INSIDE DIAKETEF 1.194 ;oche: CARLE DIAKETER 
FRICTION COEFFICIENT 9.11 CABLE WEIGHT 
mAIIMUM CABLE TENSION 560 pounds 
MANHOLE NUMDER AT CABLE REF! Al 
CABLE REEL RACK TENSION SD poundf 
CAPSTAN RACY TENSION !O pounds 

Location Pull TYD, 
Ident Section of 

Muster Pull 

Al 

NUMBER OF PULL SECTIONS: 13 
0.843 inches 
0.283 pounds 

LENGTH OF FORWARD PULL: 898 Heel 

Straight Mend Sraight Undulation Undulation 
Length Angle Slope Period Amplitude 
Ifeet) Id.grees1 l os %I Ifeet) linches) 

1 Concave 2 In 
Curve Down 

Down Slope 15 
Angle 

1 Concave 5 90 
Curve Down 

1111101 4 Horizontal 8 
Straight 
Horizontal 1 210 
Rend 

K Horizontal 000 
Straight 
Long 50 20 
Horizontal 
Arc 

litl102 I Horizontal 62 
Straight 

9 Horizontal 7 210 
Bend 

10 Horizontal 120 
Straight 

A4 II Concave 5 OC 
Curve Up 

12 Up Slope 15 
Angle 

AS 13 Concave 2 90 
Curve Up 

90' 

90' 

12 1 

12 1 

Radius 
(feet) 

Section 
Ending 
Tension 
(pounds) 
50 

Cable 
Reel/ 
Wind 
Location 
Cable 
Reel 

1.5 62 

51 

3 71 

11 

1.5 131 

108 195 

143 205 

108 212 

1.5 110 

10! 431 

538 

542 

676 Primary 
Winch 

portant feature. The small end puller 
had force-limiting and a recorder but 
lacked a large diameter capstan drum 
for overpulling the cable needed for the 
splice and backfeeding into Vault 2. 
When the cable arrived at MH9A, word 
was sent to the assist location at MH6 
to overpull the slack necessary for 
splicing at Vault 2. The assist operator 
then moved his setup to Vault 2 and 
completed the pull. 

The software quantifies 
the impact of back tension 

While the underground crew fin-
ished the first dip, the aerial crew 
placed about 4,000 feet in rollers. They 
"jigged-out" cable right up to the re-
maining underground dip. At the end of 
the aerial section the tension was 
about 50 pounds. Throughout the build, 
pull tension was monitored with a 
boom-mounted force measuring and 
recording device. Replacing the pre-in-
stalled polypropylene pull-line with a 
suitable winch line, the aerial crew pre-
pared to pull cable through the remain-
ing underground dip. The tension moni-
tor indicated an excessive force re-
quirement when pulling the under-
ground dip with the 50 pounds of back 

?ilia, Fair" 
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an amplifier 

•Add fiber capability to any trunk, bridger or line 
extender amplifier 
•Eliminate extra amplifiers with high output power 
•1 GHz frequency range 

Jerry Conn Associates, Inc. 
P.O. Box 444, Chambersburg, PA 17201 (800) 233-7600 (In USA) / FAX (717) 263-1547 
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314 Elizabeth Lane 
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From Coast to Coast 
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REMANUFACTURED 
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• CONVERTERS 
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CALL TODAY 
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Take a look at the DynatelTM 2210 Cable 
Locator, and you'll buy it at face value. 

Easy to use. Easy to afford. 
If you're searching for fast and 
accurate locates, take a closer 

look at the Dynatel'" 2210 
Cable Locator for power, 
telephone and CATV 
cable, including gas, water 

and wastewater lines at a very reasonable price. 
Consisting of a transmitter and receiver with attached 

antenna, the Dynatel 2210 quickly and accurately: 
• Locates cable and pipe path 
• Measures depth with a push of a button 
• Measures relative signal current in target cable 
• Locates power cable with direct readout of depth 

3M 1993 "Dynatel" Is a trademark of 3M 

The Dynatel 2210 receiver is simple to use and easy 
to can-y, weighing in at less than four pounds. Suitable 
for most locating tasks, the 2210 features an improved 
peak locating mode which allows easy discrimination 
between adjacent cables. With the push of a button, 
depth to the cable is estimated. 

The Dynatel 2210 operates using two user-selectable 
active frequencies and one passive frequency. A 
50 Hz model displaying depth in centimeters and 
detecting 50 Hz power, as well as a Dyna-Coupler Kit 
are also available. 

For more information about the Dynatel 2210 
Cable Locator, call 3M Telecom Systems Group at 
800/745 7459 or FAX 512/984 5811. 

3M Practicality 
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No problem! 

(ABOVE) THE CMP500 
CABLE TELEVISION 

MEASUREMENT PACKAGE 
— COMPLETE BASEBAND 

VIDEO AND RF 
MEASUREMENT CAPABILITY, 

INCLUDING ALL FCC 
PROOF-OF-PERFORMANCE 

REQUIREMENTS. 

(RIGHT) A WAVEFORM 
MONITOR, VECTORSCOPE 
AND NTSC GENERATOR 
CONSTITUTE A LOW-COST 
SYSTEM FOR EFFECTIVE 

BASEBAND MONITORING. 

12 

Operators face tough( 
VIT A _ 

ederal an agreement between municipal and 
lopted cable groups, this is the first major revi 

dards sion of the FCC's standards in 15 year; 
Cable and affects systems of 1,000 subscribers 
iation or more. 

; and One of the key provisions of the news 

f sup- standards will raise mmum noise per-
them forman from 16 fie^"s^1" e-to-

t one t 

(ABOVE) THE 2714 CABLE TV SPECTRUM 
ANALYZER AUTOMATES ALL COMMON CABLE SYSTEM 
SPECTRAL MEASUREMENTS, INCLUDING THE FCC RF 
PROOF-OF-PERFORMANCE REQUIREMENTS. 

If you're concerned about meeting technical 

standards, relax. Tektronix has the tools to 

keep your system running at peak perfor-
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TEK'S 2721A/2722A NON-INTERFERING SYSTEM 
SWEEP IS THE MOST COMPACT, CAPABLE SOLUTION 
AVAILABLE FOR SWEEP TESTING. 

r technical standards 
to comply with the new set of standards, 
operators will be required to conduct 
baseband video proof-of-performance 
tests. Specifically, these will include 
chrominance-luminance delay inequal-
ity, differential gain and differential 
phase measurements. 

In order to create a uniform, nation-
wide scheme, the FCC said its standards 
vil] preempt local standards 

Run 

rural cable systems serving fewer than 
1,000 people will be allowed to negoti-
ate with the franchisine ailtharit;.«, 
less restrictiy 
allowed redu 

The FCC I 
franchise exec 
susbscribers o 
conununicatio 

mance, meeting your test and measurement 

requirements easily, efficiently and economically. 

Our products cover the gamut of baseband 

video and RF measurement capabilities. Spectrum 

analysis, system sweep testing, baseband video 

measurements, fault finding in metallic cable and 

optical fiber. And much, much more. 

Above all, our aim is to maximize your time, 

expertise and potential. To put sophisticated cap-

abilities in reach of technicians at all skill levels. 

To keep costs low, reliability high, and quality at 

its best. Finally, to provide service, sup-

port and training to keep you on top. 

Want to know 

more? No problem. 

Just call your local Tektronix representa-

tive or 1-800-TEK-WIDE today. 

Tektronix 

FIBERSCOUe PINPOINTS 
FIBER OPTIC FAULTS 
QUICKLY AND ACCURATELY, 
HELPING SPEED SYSTEM 
RESTORATION. 
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Table 5 

TENSION FORECAST WITH A MIDDLE FULL 

PULL IDENTIFICATION SAMMONS ATLANTIC CITY DUCT ROUTE: FIBER 4 
CONDUIT INSIDE DIAMETER 1.394 inches CABLE DIAMETER 
FRICTION COEFFICIENT 0.14 CAULK WEIGHT 
MAXIMUM CABLE TENSION 500 pounds 
mumnu NUMBER AT COULE REEL 01 
CABLE PEEL BACK TENSION 10 pounds 

CAPSTAN BACO TENSION 10 pounds 

Location Pull Type 

!dent Section of 
Number Pull 

Al 

Straight Rend 
Length Angle 
Iteet I (degrees) 

1 Concave 2 90 
Curve Down 

2 Down Slope 15 
Angle 
Concave 5 90 
Curve Down 

"H101 4 Horizontal 8 
Straight 
Horizontal 2 90 
Pend 

6 Horizontal 600 
Straight 

7 Long 50 20 
Horizontal 
Arc 

MH102 8 Horizontal 62 
Straight 
Horizontal 2 90 
Bend 

10 Horizontal 120 
Straight 

Il Concave 5 90 
Curve Up 
Up Slope 15 
Angle 

A5 11 Concave 2 90 
Curve Up 

Nero OF PULL SECTIONS: 11 
0.!41 inches 
0.283 pounds 

LENGTH OF FORWARD PULL: 189 feet 

Sraight Undulation Undulation Radius 
Slope Period Amplitude (feet) 

(' or 11 (Ieet) (inches) 

Section 
Ending 
Tension 
(pounds) 
10 

1.5 12 

90' 8 

1.5 11 

12 1 108 42 

143 45 

12 1 101 49 

1.5 60 

12 1 108 68 

1 85 

89 

Cable 
Reel/ 

nch 
Location 
Cable 
Reel 

1.5 112 P,imary 

tension from the aerial. The aerial crew 
decided there may be a problem with 
the duct that would have to be resolved 
by the underground crew the following 
day. 

On day two, the underground crew 

opened MH101 and MH102. The "pass-
through" in each manhole was rebuilt. 
Reducing the degrees of bend in the in-
nerduct transitions has a dramatic ef-
fect on the pull force requirement. While 
we converted the manhole transitions 

from 270° to 90°, an operator used the 
winch to move the aerial figure eight to 
the span before the riser. The back ten-
sion dropped from 50 to about 10 
pounds. The pull force requirement for 
the 858-foot dip decreased from over 
550 pounds to about 110 pounds. Ta-
bles 4 (page 42) and 5, respectively, 
show the software output before and 
after the changes in the duct "horizontal 
bend" and reduction in "cable reel" back 
tension. 

After winching the cable to the inter-
mediate assist winch, the cable was 
routed over the "dancer arm" then up to 
the force measuring device on the 
bucket truck. The winch can move 
cable at speeds up to 200 feet per 
minute to follow the speed of the aerial 
crew as they jigged-out the remaining 
1,400 feet. 

Conclusions 
Sammons Communications encour-

ages its contractors to provide a plan for 
cable placement with their bid packages. 
Thorough knowledge of the duct route 
geometry is fundamental for planning. 
This complicated build was completed 
successfully and on schedule with effec-
tive preparation, proper use of manpow-
er and efficient equipment placement. 
The ability to forecast pull force require-
ments accurately takes the guesswork 
out of deciding where to set up the cable 
reels and assist winches. CT 

For information on the software pro-
gram discussed in this article, contact 
Duct Plus Industries, P.O. Box 1409, 
Midlothian, TX 76065-1409; phone 
(214) 228-2504. 

In the year 2000, what type of 
terminal enclosure will be protecting 
your connections? For longevity, 
flexibility and economy, look to 
CableTek for your current and future 
needs. 

V 

1150 Taylor Street • Elyria Ohio 44035 

(216) 365-3889 
Toll-tree 800-562-9378 
Fax (216) 322-0321 
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Basic measurements 
using a spectrum analyzer 
By Jeff Noah 
Technical Writer 
Tektronix Television Division 

Spectrum analyzers are among the 
best all-around measurement tools 

for cable TV systems because of their 
wide input frequency range, excellent 
resolution, wide dynamic range and 
great sensitivity. Low-cost analyzers 
are now available that enable you to 
view your entire system at a glance, or 
to select a single channel or complex 
signal for close scrutiny. Look at Fig-
ures 1-4 to get a general idea of a 
spectrum analyzer's varied measure-
ment abilities. Signal amplitudes as 
low as -90 dBmV can be measured 
with some analyzers, and signals dif-
fering in amplitude by as much as 80 
dB can be viewed simultaneously. 
System calibration and maintenance 
are easier because the effects of most 
adjustments can be observed instantly 
and precisely. 

In any heterodyne spectrum analyz-
er, sweep speed, resolution bandwidth, 
video filter bandwidth, and span/divi-
sion are related. On some analyzers, 
all but the span/division have automatic 
(Auto) modes. Auto modes enable you 
to select the fastest sweep speed for 
given span/division and filter bandwidth 
combinations. 

Protect your analyzer 
The signal amplitude you wish to 

measure must not exceed the rated 
input level of the analyzer. Some ana-
lyzers can accept signal amplitudes as 
high as +67 dBmV (+20 dBm) and DC 
voltages up to 100 volts. Higher level 
signals require external attenuation. 
Note: Exceeding the maximum input 
signal amplitude, which may be printed 
near the RF input connector on your 
analyzer, can permanently damage the 
instrument. Do not connect your ana-
lyzer directly to a cable TV trunk carry-
ing 60 VAC power. 

Most spectrum analyzers cannot tol-
erate a DC input voltage. If yours can-
not, use an external blocking capacitor 
when DC is present. Alternately, you 
can use a 75 ohm/50 ohm minimum 
loss pad with a built-in capacitor. It can 
be used with any 50 ohm analyzer that 
has a BNC connector. It serves the 
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dual purpose of blocking DC and match-
ing the analyzer's 50 ohm input to the 
cable system's 75 ohm impedance. 

Connecting signal to 
the spectrum analyzer 

You should be certain the signal 
source you are connecting to your 
analyzer contains no signal or com-
bination of signals that exceeds the 
maximum rated input of the analyzer. 
Even if you think signal amplitudes 
are acceptable, it is good practice to 
begin a new measurement session 
by setting the reference level and 
span/division of the analyzer to max-
imum before connecting the signal. 
This displays the entire range of 
input signals while ensuring full RF 
attenuation and maximum protection 
to the analyzer. Then cautiously ap-
proach the analyzer input connector 
with the signal cable while observing 

Figure 2: Ch 2 signal 
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Figure 4: Difference between 
visual and aural carrier 
amplitudes 
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the display for any large signals. 
Signals can be directly connected 

to the input of most analyzers via a 
cable fitted with an N-type RF con-
nector or through suitable connector 
adapters. Although most have 50 
ohm input impedances and cable 
drops are usually 75 ohm, in most 
cases you'll be able to make mea-
surements on a 75 ohm source with-
out problems. (Editor's note: Some 
analyzers are available with 75 ohm 
inputs.) However, to minimize stand-
ing waves when making absolute 
measurements and to provide maxi-
mum flatness in broadband mea-
surements, you need to present a 
matched load to the cable. 

Do this by inserting a matching 
minimum loss pad between the 
source and the analyzer. If in doubt 
whether the pad is needed, compare 
the same measurement made with 
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Attention affiliates of SHOWTIME and THE MOVIE CHANNEL: 
Your new commercial VideoCipher RS VCS)TM decoders 

must be installed and authorized immediately! 

The current SHOWTIME and THE MOVIE CHANNEL VideoCipher II 
and Il Plus7. commercial data streams for East and West signals will 
be discontinued September 30, 1993. Please watch your mail for 
exact dates and times we will test cutting off the commercial data 
streams prior to Sept. 30. 

If you haven't replaced your VideoCipher II and/or Il Plus units with 
the new, more secure VideoCipher RS (VCRS) decoders, you'll have to 
install them and have them authorized before the final cut-off date. 

If you haven't responded to previous requests, or received your new 
equipment through the Showtime Networks Inc./General Instrument 
upgrade program, contact us immediately. Reader Service Number 43 
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please call Showtime Networks Inc. 0112121708-1544. SHOWTIME NETWORKS INC. All rights rese. 
SHOWT1ME and THE MOVIE CHANNEL ore service marks of SHOWTIME NETWORKS INC. 
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FOR GENERAL INFORMATION, 
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212-708-1544 
FOR TECHNICAL INFORMATION, 
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800-845-2748 
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CALL Showtime Networks Inc. at: 

212-708-1365 
Or write, SHOWTIME NETWORKS INC., 1633 Broadway, 15th Floor, 

New Ye, k, NY 10019, Attn.: Affiliate Services 
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and without the pad. (Don't forget to 
take into account the 5.7 dB of exter-
nal attenuation from the pad.) If no 
significant difference occurs, elimi-
nate the pad. In cases where the use 
of a pad may drop the system noise 
below the analyzer noise floor, such 
as carrier-to-noise (C/N) measure 
ments, the pad cannot be used. Re-
moving the pad does not distort C/N 
measurements. 

Making measurements 
The primary function of a spectrum 

analyzer is to accurately measure 
signal amplitude and (if equipped 
with an internal counter) signal fre-
quency. Since the amplitudes and 
frequencies of the visual and aural 
carriers on a cable TV system are im-
portant system parameters, we will 
use them to illustrate the procedure 
for measuring signal amplitude and 
frequency in general. 

In the example that follows, we will 
quickly scan all the carriers in the 50 
MHz to 300 MHz range and then mea-
sure the visual and aural carrier ampli-
tudes of Ch. 2. This relatively simple 
procedure can be used to measure the 
amplitude and frequency of any signal. 

Since this is a broadband mea-
surement, or measurements of abso-
lute signal amplitude, it is important to 
minimize the effects of standing 
waves. Therefore, insert a minimum 
loss pad between the signal and the 
analyzer, unless already equipped 
with a 75 ohm input. 

Set the span/division control to 50 
MHz, center frequency to 250 MHz, 
reference level to 20 dBmV, resolution 
bandwidth (BW) to 300 kHz, video filter 
to 300 kHz, vertical scale to 10 dB/divi-
sion, sweep speed to 50 ms/division, 
and trigger mode to free run. If you 
have a digital spectrum analyzer, you 
will need to set the acquisition mode to 
capture the upper and lower excur-
sions of the signal (Max/Min or equiva-
lent). The resulting display enables you 
to view all the visual and aural carriers 
in the band at a glance. Adjust the ref-
erence level so the carrier peaks are at 
a convenient height. 

The example in Figure 4 (page 48) 
displays cable Chs. 2 through 36 and 
the FM broadcast band. This display is 
particularly useful for observing the rel-
ative amplitudes of the carriers as a 
function of frequency. Any "tilt" to the 
spectrum or gross misadjustment of 
the visual to aural carrier amplitudes is 
easily observed. 
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Figure 5: Co-channel inter-
ference before video filtering 
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NARROW PEAKS AT 1/3 DIVISION INTERVALS 
ARE VERTICAL ROLL-THROUGH 

Reset the following spectrum ana-
lyzer controls: 

Center frequency: 55.25 MHz 
Frequency span/division: 1 MHz 
Reference level: 20 dBmV 
Resolution BW: 300 kHz 
Sweep: 20 msec/division 

Note: If the resolution bandwidth is re-
duced below 300 kHz, instantaneous 
changes in carrier amplitude will not pass 
through the filter and you will get an erro-
neously low result. In general, the resolu-
tion BW used should be equal to or 
greater than the bandwidth of the signal 
being analyzed. On the other hand, do 
not use the 5 MHz RBW filter to measure 
carrier amplitudes because it is so wide 
that energy from the aural carrier of the 
next lower channel is included in the 
measurement. This gives a value that is 
about 1 dB too high. 

The Ch. 2 visual carrier is the signal 
peak at the center of the screen. By alter-
nately turning display storage on and off 
on a digital analyzer, you can see how 
the digital Max/Min display resembles the 
analog spectrum. On page 48, Figure 2 
shows the analog spectrum and Figure 3 
shows the same spectrum in Max/Min 
mode. Although the analog spectrum 
shows more detail, it is easier to make 
signal amplitude measurements using 
the digitally stored spectrum. 

Adjust the reference level until the Ch. 
2 visual carrier is within 10 dB (one major 
division) of the top graticule line. As a 
rule, amplitude measurement errors are 
minimized when the signal is near the 
reference level. Some analyzers with a 
built-in frequency counter also feature an 
automatic centering and frequency 
measuring routine. By initiating the 
center/measure routine, the signal near-
est center screen (the visual carrier in this 

example) is measured and its frequency 
is made the new center frequency, which 
is typically displayed on the screen. 

Counter readouts provide the most 
accurate frequency determination avail-
able on a spectrum analyzer. Counter 
resolution on some analyzers can be set 
to 1 Hz, and accuracy can be as good as 
0.5 ppm plus or minus just a few hertz. 
The signal amplitude indicated by the 
graticule may differ slightly from the am-
plitude readout. However, the readout is 
more accurate because it contains no 
display non-linearities. 

Some analyzers have a delta counter 
mode that calculates the amplitude and 
frequency difference between two cursor 
positions. To use that capability, turn on 
the marker and place it near the Ch. 2 
aural carrier. Run the center/measure 
routine. This time the signal nearest the 
marker (the aural carrier) is measured 
and centered. The readouts are interpret-
ed the same as before. Then, without 
moving the marker, enter delta marker 
mode. Place the movable marker on the 
visual carrier and again initiate the cen-
ter/measure routine. 

The visual carrier is recentered, as 
shown in Figure 4. The readouts in the 
upper right corner of the display repre-
sent the difference in amplitude and fre-
quency between the two marker posi-
tions (an intercarrier measurement). The 
same procedure is used to measure any 
other carriers. 

Co-channel interference 
When off-air signals on the same 

channel — but from different transmitting 
antennas (as from neighboring cities) — 
overlap, the Federal Communications 
Commission requires a carrier frequency 
offset of ±10 kHz. If a headend is located 
in the overlap area, it is possible that its 
receiving antennas may pick up both sig-
nals. When this happens, the co-channel 
signal appears as an interfering signal 
displaced by 10 kHz or 20 kHz from the 
desired carrier. The spectrum analyzer is 
an excellent tool for identifying this type 
of interference. 

Reset the following spectrum analyzer 
controls: 

Center frequency: carrier frequency of 
interest 

Frequency span/division: 10 kHz 
Resolution BW: 3 kHz (Auto) 
Sweep: 50 msec/division (Auto) 
Display storage: Max/Min in register D 

Figure 5 illustrates how the display 
might appear if co-channel interference 
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The life blood 
of any cable 

operator is 

customer satisfaction.One part of 

that is supplying the programming 

choices that customers want, and 

that means being able to add 

more channels when you want. 

Broadband Microwave systems 

from Hughes AML can upgrade 

your channelized system and let 

you carry 80 analog channels and 

virtually hundreds of digital 

channels all in one simple, easy 

to maintain rack space. Hughes 

systems are transparent to digital 

schemes like 64 C1AM and 16 

VSB, so they also fit in the 

architecture of the future. 

When it comes to simplicity, 

reliability, and channel capacity, 

go with the company that has 25 

years of experience in meeting 

the needs of the Cable Television 

Industry, go with Hughes AML. 
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Figure 6: Co-channel 
interference after video filter' 
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were present 10 kHz from the carrier. 
(Co-channel interference also can 
occur at 20 kHz.) Video filtering clears 
up the display and is very effective for 
this measurement. Activate the video 
filter and set it to 30 Hz, and reset the 
sweep speed to 500 msec/div. 

The display will resemble Figure 6. 
Carefully examine the areas near ±10 
kHz and ±20 kHz from the visual carri-
er for signs of interfering co-channels. 
Signals at 15 kHz intervals are the 
horizontal sync pulses of the visual 
carrier. The video modulation on the 
visual signal limits detection of co-
channel interference to about 60 dB 
below the carrier of the desired signal. 

Hum, low frequency disturbance 
Hum and low frequency distur-

bances are undesired signal modula-
tions related to the power line or the 
video vertical sync frequencies. Varia-
tions in the visual carrier amplitude at 
the power line frequency or its har-
monics are known as hum. It is diffi-
cult to separate video-related distur-
bances from hum when a channel is 
in-service. Consequently, a CW signal 
is usually substituted for an in-service 
carrier when hum alone is to be mea-
sured. 

The following procedure is used to 
measure either hum or hum and low 
frequency disturbances. The only sig-
nificant difference is the substitution of 
a CW carrier for the normal modulated 
signal when hum alone is to be mea-
sured. 

Connect the equipment as in Figure 
7. Use the in-service carrier to mea-
sure combined hum and low frequen-
cy disturbances. Use the CW signal 
generator to measure hum only. Ad-
just the CW signal so its amplitude is 
the same as the unmodulated visual 
carrier amplitude. You can make the 

hum measurement by inserting the 
CW test signal in an unallocated carri-
er slot. 

Reset the following spectrum ana-
lyzer controls: 

Center frequency: To the carrier or 
test signal of interest 

Frequency span/division: 1 MHz 
Reference level: 20 dBmV 
Resolution BW: 300 kHz (Auto) 
Sweep: 20 msec/division (Auto) 
Display storage: Off 

Do not reduce the resolution BW 
below 300 kHz because it will reduce 
the horizontal sync pulse amplitudes. 
Adjust the reference level so that the 
signal is approximately at the refer-
ence line and then enter the zero span 
mode. Activate the linear vertical dis-
play mode and readjust the reference 
level so that the peaks of the signal 
just touch the top graticule line. Each 
minor division of the display now rep-
resents 2.5% of the signal amplitude. 

Increase the sweep speed to 5 
msec/division and switch to line trig-
ger mode (not TV line). If an in-service 
channel is used, the screen should re-
semble Figure 8. The vertical intervals 
slowly slip across the screen while 
line frequency disturbances remain 
stationary. 
Hum and low frequency distur-

bances occur at intervals of 16.67 
msec, 8.33 msec, etc. Turn off the on-
screen readouts for a better view of 
the display. A good reason for starting 
this measurement in analog display 
mode is to view the amplitude of the 
sync tips changing in response to the 
video modulation on the signal. This is 
an excellent indication that the low fre-
quency disturbance is related to video 
rather than power line. 

Watch the signal for a minute or 

two to be certain you are seeing the 
worst case, since the low frequency 
disturbances can vary with time. 
Count the number of minor divisions 
that the peak signal amplitude varies 
between vertical intervals. (Do not in-
clude spurious peaks due to over-
shoot from the vertical interval puls-
es.) Multiply by 2.5 to get the percent 
disturbance. 

This measurement is often easier 
to make using display storage. Turn 
on peak acquisition mode to obtain a 
display similar to Figure 9. Hum and 
low frequency disturbance measures 
about 4% in Figures 8 and 9. 

CSO, CTB 
Composite second order (CSO) 

and composite triple beat (CTB) dis-
tortions result from essentially the 
same cause: non-linearities in signal 
processing equipment, especially dis-
tribution amplifiers. CSO beat results 
from second order intermodulation 
distortion whereas composite triple 
beat is the result of third order inter-
modulation distortion. Each is the sum 
of the intermodulation products of the 
many carriers on the system, which 
combine two or three at a time to pro-
duce sum/difference beats at the mea-
surement frequency. 

The size of the CSO or CTB is usu-
ally expressed as a ratio of the visual 
carrier amplitude to the beat ampli-
tude in decibels below the carrier 
(dBc). Triple beats tend to occur at the 
visual carrier frequencies, while dou-
ble beats tend to occur at or near 
±0.75 and ±i.25 MHz relative to the 
visual carrier frequencies. 

The National Cable Television As-
sociation suggests two procedures for 
measuring CTB. One method substi-
tutes CW test signals for all carriers 
except the one at which the measure-

Figure 7: Setup for measuring hum and low frequency 
disturbances 
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signal 
source 
• • 

CW 
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SNIFFER 
The World 
Standard in 
RF Leakage 
Detection 

System integrity begins with leakage detection and 
measurement. 

And nobody offers the cable television 
industry more ways to detect and measure RF 
leakage than ComSonics. 

The Sniffer Family... 
THE INDUSTRY STANDARD....PLUS. 

SnifferLite enters the field as part of the New 
Generation of Test Equipment. Through modularity, 
the SnifferLite easily snaps onto the back of our 
WindoVeLitePLUS signal level meter, adding the 
flexibility of multiple testing functions to our already 
liteweight, portable SLM. 

The exceptional sensitivity of both Sniffer II 
and Sniffer III allows monitoring of rear-easement 
plant or subscribers' homes set back from the road. 

For the most complete system, however, use 
Sniffer in the field together with our crystal-con-
trolled transmitter at the headend. Powerful squelch 

and mute and narrow IF bandpass enable Sniffer to tell 
the difference between your signal and other RF 
interference. 

Or use our low-cost installer usable device, the 
hand-held Sniffer Jr., to locate leaks 
at their source. 

Detection, of course, is only 
part of the solution. Using our SniffWare® 

computer software turns your field data 
into a comprehensive leakage management 
program. 

These patented technologies, and the know-
ledge and experience that produced them are at the 

very heart of all our signal leakage detection products. 
If your system has a leak, ComSonics has a 

way to find it. To learn more about the world standard 
in RF leakage detection, call us today. 

Telephone 800-336-9681 or 703-434-5965 Telefax 703-434-9847 
1350 Port Republic Road, Harrisonburg, Virginia 22801 USA 

In Canada contact 
lncospec Inc. 
3150 Delaunay 
Laval, Quebec H7L 927 
Tephone: (514) 686-0033 
Telefax: (514) 688-7709 

Contact ComSonics for information on European and Middle Eastern distributors 

in Employee Owned. Corporation 

eMISONICe INC. 

Nobody does more for cable. 

-  SNIFFER:E/III 
• • 

"Windowliterl-US" is a registered trademark of ComSonics. Inc. 
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to receive a ghost-free picture from 
standard, over-the-air broadcasts. 

The set includes one 72-tap digital 
filter and two 288-tap digital filters, the 
highest tap count of any ghost cancel-
lation digital filter currently on the mar-
ket, according to the company. 

The chip set, consisting of one 
ZR33072 72-tap video-rate filter and 
two ZR33288 288-tap video-rate filters, 
is compatible with the ghost canceler 
reference (GCR) pulse that has been 
selected by the FCC. 

By comparing the broadcasted GCR 
with a reference stored in the TV set's 

memory, a TV receiver determines the 
number and severity of ghosts present 
in the TV signal. TV sets equipped with 
the chip set use this comparison to cal-
culate the digital filter coefficients re-
quired to cancel the unwanted ghost 
signal. The product also can be used in 
cable TV headend equipment to elimi-
nate ghosts from TV images before 
they are retransmitted by cable opera-
tors to individual subscribers. 

No additional glue logic to imple-
ment a 648-tap video-rate digital filter 
is required. Round-off error, which can 
be introduced when bits are truncated 

Back to school for the kids and 

BACK TO NCTI for the BIG kids! 

More students than ever before are enrolling! 
Interest in the newly updated cable television 
FIBER OPTICS COURSE is one of the reasons 
why. 

Call, write or FAX today for your FREE National Cable 

Television Institute Training Kit announcing the full 

library of course offerings. 

Name  

Title  

Company 

Street  

City  State Zip 

Phone (  

Fax ( 

Please check 
your choice: 

(CT-SEPT 93) 

CI FCC Tests & Measurements Course 

0 Fiber Optics D Full Training Kit 

Fax this form to NCTI at: (303) 797-9394 

call: (303) 797-9393 or mail to NCTI at: 

National Cable Television Institute 
801 W. Mineral Avenue 

= Littleton, CO 80120-4501 
Phone: (303) 797-9393 
Fax: (303) 797-9394 

after each internal calculation, is mini-
mized by the internal accuracy in the 
chip set. 
Reader service #206 

Fiber-optic switch 
DiCon Fiberoptics Inc. announced 

what the company says is the smallest 
1xN switch available. The Low-Profile 
1xN fiber-optic switch is less than one 
inch tall and offers the same specs as 
the company's 19-inch rack-mount 
units. 

The switch is expandable from 1x3 
to 1x32 configurations and offers low 
insertion loss (0.5 dB), low back reflec-
tion (-55 dB), low polarization sensitivi-
ty (0.08 dB) and precise repeatability 
(0.005 dB). The unit is TTL controlled, 
can be printed circuit board mounted, 
and has been designed for easy inte-
gration into optical test systems. 
Reader service #201 
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Presentation switchers 
Inline Inc. unveiled the IN3800 Se-

ries of presentation switchers. S-video, 
composite video, RGBH&V and bal-
anced audio are easily routed from up 
to 12 inputs to three or four audio and 
video outputs. Multiple formats can be 
simultaneously routed through the 
units. All models offer video delay 
switching, which allows seamless tran-
sitions between outputs by making 
sure that the new display device is 
locked on to the signal before the video 
portion of the signal switched. The 
units can be controlled by the front 
panel, contact closures, RS-232 and 
even an optional IR remote. In addition, 
they control most video projectors. 
Reader service #200 
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Broadband Amplifiers 

THE BUILDING BLOCKS OF 
EVERY GREAT MAW SYSTEM 

Satellite Receivers 

IRD - 6175 
• C, Ku Bands 950-1750 MHz Range 
• Integrated VideoCiphere IlDescrambler 

CESR • b 
• C, Ku Bands 950-1750 MHz Range 

• 70 MHz IF Loop 

Modulators 
• 

• 

AM Series - Agile 
• 40 or 60 dBmV Output Levels 
• 50 -550 MHz Range 

MAVM Channelized 
• 42 dBmV Output Level 
• 50 - 550 MHz Range 

e..._-. -.--.- -«-.----- 41,' .: a— • 

BIDA/ACA Series 
• 30 or 50 dB Gain 

• 50 - 300/450/550 MHz Range 

Masterline® Series 
• 15 to 55 dB Gain 

• VHF LB/FM, MB HB and UHF 

I 

Processors 
ID 

AP Series-Agile 
• 40 or 60 dBmV Output Levels 

• In: 50 - 806 MHz Out: 50-550 Mhz Range 

SAVP Channelized 
• 42 dBmV Output Level 

• In: 50 - 806 MHz Out: 50 -550 MHz Range 

Combiners 
• 

• 

•• 

e • • 

OC - Passive 
• 8 or 12 Ports 

• 50 - 600 MHz Range, High Isolation 

OCA - Amplified 
• 8 or 12 Ports, 18 - 22 dB Gain 

• 50 - 450 MHz Range, High Isolation 

Splitters/Taps 

.9 

Splitters/Couplers 
• RFI Shielding 
5 - 900 MHz Range 

Versatap - Wall Taps 
• RFI Shielding 
• 5 900 MHz Range 

Get in on the ground floor with high-quality, low cost SMATV products. 
Our professional staff offers complete system design and technical support, free of charge. 

Let the industry leaders provide you with a solid foundation for your next system! 

NOW WITH A 3 YEAR WARRANT _ 

BLONDER TONGUE 
LABORATORIES, INC. 
One Jake Brown Road, P.O. Box 1000, Old Bridge, NJ 08857-1000 
Tel: (908) 679-4000 Fax: (908) 679-4353 
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Health and safety. 
You Need Them for Life. 

Like virtually every industry, working in cable tele-
vision presents potential dangers and even life-threat-
ening conditions. New legislation under the Office of 
Safety and Health Act (OSHA) places the responsibil-
ity on employers to provide a workplace that protects 
its employees' safety. health and welfare. The conse-
quences of non-compliance with these regulations 
could result in fines or even imprisonment. 

To help systems and other industry operations in 
ensuring sate conditions for theft personnel. SCTE 
has just published a new edition of its Health an 
Safety Manual. Extensively revised to be as current 
and accurate as possible. this manual will make em-
ployees safety conscious and aware of the hazards 
that exist in the day-to-day performance of their jobs, 
how to eliminate these hazards and the prevention of 
accidents caused by those hazards Although much of 
the material is aimed at technicians in the field, there 
are also sections geared towards office personnel. 

This quality publication includes five books, focus-
ng on general safety information, general practices. 
field and plant safety, vehicle safety and emergency 
medical care. Tnree years in the making, these 
durable, high-quality books include detailed illustra-
tions and are packaged in a striking color binder that 
will stand out on any bookshelf. 

So don't delay. Order your copy today. Not only 
may it save ycu money or keep you out of jail, but it 
might just save your life. 

FE7 

SLUE — 1 Society of Cable TeleNiçion Engineers 

INIAL171 
/ARTY IIANUAL 

NMILIII ASO 
MPITY MANUAL 

AllrMeir SAT', 

rTO ORDER: All orders must be prepaid. Shipping and handling costs are included in the Continental U.S. All prices are in 
I U.S. dollars. SCTE accepts MasterCard and Visa. NO CASH REFUNDS. 

MAIL TO: SCTE, 669 Exton Commons, Exton, PA 19341 or FAX with credit card information to: (215) 363-5898. 

II Ship to: (Name):   

I Address (NO P.O. BOXES):  

Phone: ( )  Date:   

I01 Please send me copies of the SCTE Health and Safety Manual at $190 each. 
01 A check or money order for the appropriate amount shown above and made payable to the Society of Cable Television 

I ui Engineers is attached. 
I wish to pay by credit card (please check one) 

I 01 MasterCard 01 VISA Account Number:  Card Expires:....../ 

a Si LInat ure for Credit Card:   

lam   
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A. Are you a member of 
the SCTE (Society of 
Cable Television 
Engineers)? 

GI lies 
G2 no 

B. Please check the 
category that best 
describes your firm's 
primary business 
(please check only 1): 
Cable TV Systems Operations 
03 _ Independent Cable TV 

System 
34 _ MS0 (two or more Cable 

TV Systems) 
05 _ _ Cable TV Contractor 
06 _ Cable TV Program Network 
07 SMATV or DOS Operator 
08 __ MDS, SW or LPTV Operator 
09 .7_. Microwave or Telephone 

Company 
10. Comrneraal TV Broadcaster 
II.  Cable TV Component 

Manufacturer 
12. _ Cable TV Investor 
13. _-_ Financial Institution, Broker, 

Consultant 
14 __ Law Firm or Govt Agency 
15 _ Program Producer or Oistrib 
16. __ Advertising Agency 
17. __ Educational TV Station. 

School or Library 
18 _ Other (please specityi_ 

C. Please check the 
category that best 
describes your Job 
title: 

19 Corporate Management 
20  Management 
21 __ Programming 

TechnicaVEngineering 
22 _ . Vice President 
23 Director 
24 .._ Manager 
25 _ Engineer 
26 _ Technician 
27 Installer 

28 Sales 
29 _ Marketing 
30 _ Other (please specify) 

D. Do you plan to 
rebuild/upgrade your 
system in: 

31 . 6 months 
32 _ _ 1 year 
33 _ . 2 years 
34 _ 5 years 

E. In the next 12 months, 
what cable equipment 
do you plan to buy? 

35 __ Amplifiers 
36  Antemas 
37 _ CATV RF OrstrOution 

Crstnbution Electronics 
38 _ CATV Passive Equipment 

including Cable 
39 _ Cable Tools 
40 __ Compression)gnal Equip 
41  Computer Equpment 
42  Comedors 
43  Converters 
44 . Controllers 
45 _ Descrarnblers 
46 __ Fiber-Optic Cible 
07 Fiber-Optic Electronics 
48 Headend Equprnent 
49  Interactive Software 
50 Lightning Protection 
51 MMDS Transmission Equip 
52 Microwave Equipment 
53 _ _ Other Security Equipment 
54. Receivers aid Modulators 
55 Remotes 
56 _ Safety Equipment 
57 _ Satellite Equipment 
58 __ Spliners 
59 _ Subscnber/Addressable 

Secunty Equpment 
60 __ Telephone/PCS Equipment 
61 _ Power Suppis (Banenes. etc 
62 _ _ Vehicles 
63 __ VideoCiphets 
64 2-Way Radio 

F. What is your annual 
cable equipment 
expenditures? 

65 up to S50.000 
66 S50 001 to SIO0 000 
67 5100 001 to 5250 000 
68 5250 00110 5500000 
69 _ _ 5500.00110 51.000,000 
70 _ _ over 51.000 001 

G. In the next 12 months, 
what cable test & mea-
surement equipment 
do you plan to buy? 

71 _ _ Fiber Optics Test 
72 _ Oscillators 
73  Sennce Monitors 
74 . Signal Level Meters 
75 _ _ Spectmm Analyzers 
76 Sweep Tester 
77 __ CATV RF Test Equipment 

H. What Is your annual 
cable test & measure-
ment equipment 
expenditures? 

78 up to S50.000 
79 _ 550.001 to 5100,000 
80 __ $100.001 to $250.000 
81 __ $250.001 to $500.000 
82 _. $500.001 to $1,000,000 
83  over 51.000,001 

I. In the next 12 months, 
what cable services do 
you plan to buy? 

84 _Consultingerokerage Services 
85 _ Contracting Sennces 

(ConstructionInstallation) 
86 _ Technical Semces/ 

Eng•neenng Design 

J. What Is your annual 
cable services 
expenditures? 

87  up to 550.000 
88. _ $50,001 to $100.000 
89 5100,001 to $250.000 
90 _ $250,00110 $500.000 
91 $500,001 to $1.000,000 
92 over Si 000 001 
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A. Are you a member of 
the SCTE (Society of 
Cable Television 
Engineers)? 

01 _ yes 
02 __ no 

B. Please check the 
category that best 
describes your firm's 
primary business 
(please check only 1): 
Cable TV Systems Operations 
03 _ Independent Cable TV 

System 
04 __ MS0 (two or more Cable 

TV Systems) 
05. Cable TV Contractor 
06. Cable TV Program Network 
07. - 7 SMAW or DOS Operator 
08. __ MDS, STV or LPW Operator 
09. Microwave or Telephone 

Company 
10. _ Commercial TV Broadcaster 
11. _ _ Cable TV Component 

Manufacturer 
12 __. Cable TV Investor 
13. __. Financial Institution, Broker. 

Constatant 
14  Law Firm or Govt. Agency 
IS. Prograrn Producer or Distrib. 
16. _ Advertising Agency 
17. __. Educational 1V Station. 

School or Library 
18 _ Other (please specily)___ 

C. Please check the 
category that best 
describes your Job 
title: 

19  Corporate Management 
20. Management 
21. Programming 

TechnicaVEngineering 
22. _ Vice President 
23. Director 
24. __ Manager 
25. __ Engineer 
26 _ Technician 
27. -- Installer 

28 _ Sales 
29 Marketing 
30 _ Other (please specify) 

D. Do you plan to 
rebuild/upgrade your 
system in: 

31 _ 6 months 
32. _ 1 year 
33 _ 2 years 
34 _ 5 years 

E. In the next 12 months, 
what cable equipment 
do you plan to buy? 

35. _ Amplifiers 
36 Antennas 
37 _ _ CATV RF Distribution/ 

Drstnbution Electronics 
38. CATV Passive Eqtipment 

Inducing Cable 
39 Cable Tools 
40 Compression/Digtal EqUip 
41 .. Computer Equipment 
42 . Connectors 
43. Converters 
44. Controllers 
45 . Descrarnblers 
46. __ Fiber-Optic Cable 
47 . Fiber-Optic Electronics 
48. _ _ Headena Equipment 
49 _ Interactive Software 
50 _ Lightning Protection 
61.  _ MMDS ira,srrsssial Equip. 
52. _ Microwave Equipment 
53. _ _ Other Security Equipment 
54. Receivers and Modulators 
55 Remotes 
56. __ Safety Equipment 
57. __ Satellite Equipment 
58. Splitters 
59. __ Subsaioer/Addressable 

Security Equipment 
60. __ Telephone/PCS Equipment 
61. __ Power Suppls. (Batteries, etc.) 
62. Vehicles 
63. . VideoCiphers 
64.  2-Way Radio 

F. What is your annual 
cable equipment 
expenditures? 

65 _ . up to 550.000 
66 _ . $50.001 to $100.000 
67. __ $100,001 to $250,000 
68 . $250.001 to $500.000 
69 _ . $500.001 to $1.000.000 
70. over $1.000,001 

G. In the next 12 months, 
what cable test & mea-
surement equipment 
do you plan to buy? 

71 .._ Fiber Optics Test 
72 _ _ Oscillators 
73 . _ Service Monitors 
74 . Signal  Level Meters 
76 Spectrum Analyzers 
76. __ Sweep Tester 
77 __. CAW RF Test Eqiipment 

H. What is your annual 
cable test & measure-
ment equipment 
expenditures? 

78 up to S50.000 
79 550.001 to $100,000 
80. _ $100,001 to 5250.000 
81.. $2250,001 to $500,000 
82 _1: $500.001 to $1,000,000 
83. over S1,000.001 

I. In the next 12 months, 
what cable services do 
you plan to buy? 

84 Consulting/Brokerage Services 
85 Contracting Sernces 

(Construction/Installation) 
86 Technical Services/ 

Engineering Design 

J. What is your annual 
cable services 
expenditures? 

87 _ up to 550,000 
88 _ $650,001 to $100.000 
89 __ $100,001 to $250,000 
90 _ $250.001 to $500.000 
91 _ $500,001 to 51.000,000 
92 over 51.000.001 
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Contec Intl 48 57 Tektronix   

CZ Labs 13 12 Telecrafter  

DH Satellite 50 59 

DX Communication 12 11 

Hewlett Packard 15 13 

Hughes 44 51 

Hughes AML 16 14 
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SCIENTIFIC ATLANTA 
9650 IRD 
$579 
REFURBISHED 

(Without Descrambler Card) 

NEW DRAKE 

IRDs $579 
(Without Descrambler Card) 

Ul 1575 N 105th E Ave 
Tulsa.OK 74116 
1918) 836-8348 

(800) 331-5997 

*Videociphers 
Red & Yellow $ 2 9 9 

Labels 

White Labels 

'4 VCRS PLUS 

$499 

$699 
(800) 331-5997 

Videocwher is a registered tra:ernarli of Cereial Irmiirrrert 

NEW TRAPS 
(60 DB Negative) 

Channel 5, 11, D, J, L 

1000 count $2.25 Each 
100 count $2.50 Each 

IN STOCK 

200,000 Various Traps 

WE SELL, REPAIR & 
PURCHASE HEADEND 
& LINE EQUIPMENT 

Reader Service Number 63 

CALENDAR 

September 
8: SCTE Badger State Chapter meet-
ing, installer and BCT/E exams adminis-
tered, Fondulac, WI. Contact Brian 
Revak, (608) 372-2999. 
8: SCTE Mid-South Chapter meeting. 
Contact Bob Allen, (901) 365-1770, ext. 
4110. 
9: Society of Cable Television Engi-
neers Satellite Tele-Seminar Program, 
Fiber Optics: A Practical Approach (Part 
Two) to be shown on Galaxy I, Trans-
ponder 14. Contact SCTE national head-
quarters. (215) 363-6888. 
9: SCTE Chesapeake Chapter meeting. 
Installer and BCT/E exams administered. 
Arlington, VA. Contact Scott Shelley, 
(703) 358-2766. 
9: SCTE Penn-Ohio Chapter seminar, 
video and audio measurements, installer 
and BCT/E exams administered, Shera-
ton Hotel, Warrendale. PA. Contact Mari-
anne McClain, (412) 531-5710. 
9-10: Scientific-Atlanta training session, 
8580 System operation and maintenance 
(System Manager 4/5), Atlanta. Contact 
Bill Brobst, (404) 903-6306. 
13: Tektronix seminar, RF and base-
band measurements, Sheraton Hotel, 
New Orleans. Contact Kathy Richards, 
(503) 627-1555. 
13-16: ONI Fiberworks seminar, cable 
TV fiber-optic system training, Denver. 
Contact 1-800-FIBER ME. 
14: SCTE Cascade Range Chapter 
seminar. Holiday Inn. Wilsonville, OR. 
Contact Cynthia Stokes, (503) 230-2099. 
14: SCTE New York City Chapter semi-
nar, digital compression, video servers, 
personal communications, AT&T Bell 
Labs, Murray Hill, NJ. Contact Rich 
Fevola, (516) 678-7200. 
14-15: Scientific-Atlanta training ses-
sion. fiber optics. Pittsburgh. Contact Bill 
Brobst. (404) 903-6306. 
14-16: C-COR seminar, fiber-optic ba-
sics, Charlotte. NC. Contact Kelly. (814) 
231-4422. 
14-16: Philips Broadband Networks 
Mobile Training Center seminar, RF and 
video distortions, headend basics, ampli-
fier applications and operation, and 
record keeping and maintenance, Min-
neapolis. Contact (800) 448-5171. 
14-17: Siecor training course, fiber-optic 
installation, splicing, maintenance and 
restoration for cable TV, Hickory, NC. 
Contact 1-800-SIECOR1, ext. 5539 or 
5560. 
15: SCTE Bluegrass Chapter seminar, 
video testing, waveform monitor, vec-
torscope, demod or calibrated method, 
BCT/E exams administered, Howard 
Johnsons, Lexington, KY. Contact Alan 
Reed. (502) 389-1818. 
15: SCTE Golden Gate Chapter semi-
nar. Contact Mark Harrigan. (415) 358-
6950. 
15: SCTE Great Lakes Chapter semi-
nar, Holiday Inn, Livonia, MI. Contact Jim 
Kuhns, (313) 445-3712. 
15: SCTE Piedmont Chapter seminar, 
alternate technologies. Installer and 
BCT/E exams to be administered, 
Greensboro, NC. Contact Mark Eagle, 
(919) 477-3599. 
15: SCTE Snake River Chapter semi-
nar, data networking, transportation sys-
tems, Weston Plaza, Twin Falls, ID. Con-
tact Mike Dudley, (708) 377-2491. 
15: SCTE South Jersey Chapter semi-
nar. VideoCiphers and interactive con-
verters. Ramada Inn, Vineland, NJ. Con-
tact Mike Pieson. (609) 967-3011. 
15: Tektronix seminar. RF and base-
band measurements, Marriott West. St. 
Louis. Contact Kathy Richards, (503) 
627-1555. 
16: SCTE Bluegrass Chapter seminar, 
video testing, Lexington, KY. Contact 
Alan Reed, (502) 389-1818. 
16: SCTE Gateway Chapter seminar, 
antennas. earth stations and headends, 
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Overland Community Center, Overland, 
MO. Contact Bill Mullen, (314) 272-2020. 
16: SCTE Greater Chicago Chapter 
seminar, troubleshooting, Quality Inn, 
Palatine, IL. Contact Bill Whicher, (708) 
362-6110. 
16: SCTE Hawaii Chapter seminar, Ritz 
Carlton, Maui. HI. Contact Fred Gerstl, 
(808) 625-8412. 
16: SCTE Lake Michigan Chapter sem-
inar, basics. Contact Karen Briggs, (616) 
941-3783. 
16: SCTE Mount Rainier Chapter semi-
nar. Martha Lake, WA. Contact Gene 
Fry, (206) 747-4600. ext. 107. 
16: SCTE Rocky Mountain Chapter 
seminar, plant equipment. Contact Ron 
Upchurch, (303) 790-0386, ext. 403. 
17: Tektronix seminar, RF and base-
band measurements, Holiday Inn Inter-
national Airport Hotel, Bloomington, MN. 
Contact Kathy Richards, (503) 627-1555. 
18: SCTE Big Country Chapter semi-
nar, fitting installation and selection, Sun-
day House, Sweet Water, TX. Contact 
Robert Amo, (915) 655-2276. 
18: SCTE Cactus Chapter seminar, sys-
tem troubleshooting. powering and de-
sign. Contact Harold Mackey. (602) 352-
5860. 
18: SCTE Cascade Range Chapter 
meeting, BCT/E exams administered, 
Paragon Cable, Portland, OR. Contact 
Cynthia Stokes, (503) 230-2099. 
18: SCTE Chaparral Chapter seminar, 
system design and powering, Installer 
and BCT/E exams administered, Albu-
querque. NM. Contact Scott Phillips, 
(505) 761-6253. 
18: SCTE Rocky Mountain Chapter 
seminar, equipment calibration and 
setup, Glenwood Springs, CO. Contact 
Patrick Kelley. (303) 267-4739. 
19-21: South Dakota Cable Television 
Association annual convention, Sylvan 
Lake Lodge. Black Hills, SD. Contact 
Steven. (605) 361-7155. 
21: SCTE Pocono Mountain Meeting 
Group seminar, standby power supplies 
and grounding, Holiday Inn, Hazelton, 
PA. Contact Anthony Brophy, (717) 462-
1911. 
21-23: Philips Broadband Networks 
Mobile Training Center seminar, RF and 
video distortions, headend basics, ampli-
fier applications and operation, and 
record keeping and maintenance, Chica-
go. Contact (800) 448-5171. 
22: SCTE Appalachian Mid-Atlantic 
Chapter seminar, transportation sys-
tems, BCT/E exams administered, Holi-
day Inn, Chambersburg. PA. Contact 
Richard Ginter, (814) 672-5393. 
22: SCTE North Country Chapter semi-
nar. Sheraton Midway Hotel, St. Paul, 
MN. Contact Bill Davis (612) 646-8755. 
22: SCTE Palmetto Chapter seminar, 
headend standards and compliance test-
ing, Columbia. SC. Contact John Frier-
son, (803) 777-5846. 
22: SCTE Smokey Mountain Chapter 
seminar, upgrades and outage control, 
Days Inn, Kingsport, TN. Contact Roy 
Tester. (615) 878-5502. 
23-24: Scientific-Atlanta training ses-
sion. 8600 System operation and mainte-
nance (System Manager 4/5), Atlanta. 
Contact Bill Brobst, (404) 903-6306. 
27: Tektronix seminar. RF and base-
band measurements. Holiday Inn, Flo-
rence, KY. Contact Kathy Richards, (503) 
627-1555. 
27-29: Society of Cable Television En-
gineers Technology for Technicians Il 
seminar, hands-on training for broadband 
industry techs and system engineers, 
Las Vegas. Contact SCTE national head-
quarters, (215) 363-6888. 
27-30: ONI Fiberworks training seminar, 
digital networks. New Orleans. Contact 1-
800-FIBER ME. 
28-30: Philips Broadband Networks 
Mobile Training Center seminar. RF and 
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video distortions, headend basics, ampli-
fier applications and operation, and 
record keeping and maintenance. 
Nashville, TN. Contact (800) 448-5171. 
29: Tektronix seminar, RF and base-
band measurements. Ramada Inn Air-
port, Omaha, NE. Contact Kathy 
Richards, (503) 627-1555. 
30: Society of Cable Television Engi-
neers OSHA/safety seminar for system 
managers and safety coordinators on 
maintaining records and developing safe-
ty training programs, Las Vegas. Contact 
SCTE national headquarters, (215) 363 
6888. 

October 
1: Tektronix seminar, RF and baseband 
measurements, Ramada Hotel, Scotts-
dale, AZ. Contact Kathy Richards, (503) 
627-1555. 
5-6: Society of Cable Television Engi-
neers technical sessions, in conjunction 
with Atlantic Cable Show, Atlantic City, 
NJ. Contact SCTE national headquar-
ters. (215) 363-6888. 
5-6: Atlantic Cable Show, Atlantic City, 
NJ. Contact (609) 848-1000. 
5-7: C-COR seminar, fiber-optic basics, 
Anaheim, CA. Contact Kelly, (814) 231-
4422. 
5-7: Philips Broadband Networks Mo-
bile Training Center seminar, RF and 
video distortions, headend basics, ampli-
fier applications and operation, and 
record keeping and maintenance, Orlan-
do. FL. Contact (800) 448-5171. 
6: SCTE Ark-La-Tex Chapter seminar, 
back to basics. Installer and BCT/E 
exams administered. Contact Randy 
Berry. (318) 238-1361. 
7: SCTE Chesapeake Chapter seminar. 
telephone systems in CATV. Columbia. 
MD. Contact Scott Shelley. (703) 358-
2766. 
7: SCTE Great Plains Chapter meeting, 
Installer and BCT E exams administered. 
Courtyard Cafe. Bellevue. NE. Contact 
Randy Parker. (402) 292-4049. 
7: SCTE Upper Valley Chapter semi-
nar, bucket truck operation and mainte-
nance, 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. 
11-14: ONI Fiberworks seminar. cable 
TV 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 optics, 
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 Center seminar, RF and 
video distortions, headend basics, ampli-
fier applications and operation. and 
record keeping and maintenance. Hicko-
ry. NC. Contact (800) 448-5171. 
12-15: Siecor 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: Scientific-Atlanta training session, 
digital audio systems. Philadelphia. Con-
tact Bill Brobst, (404) 903-6306. 
14: Society of Cable Television Engi-
neers Satellite Tele-Seminar Program, 
Digital Compression (Part One) to be 

Planning ahead 
Dec. 1-3: Western Cable Show, 
Anaheim, CA. Contact (510) 428-
2225. 
Jan. 1-5: SCTE Emerging Technolo-
gies Seminar, Phoenix. Contact 
(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. 

shown on Galaxy I, Transponder 14. 
Contact SCTE national headquarters, 
(215) 363-6888. 
14-15: Scientific-Atlanta training ses-
sion, 8600 System operation and mainte-
nance (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 En-
gineers Technology for Technicians II 
seminar, hands-on training for broadband 
industry techs and system engineers. 
Harrisburg. PA. Contact SCTE national 
headquarters. (215) 363-6888. 
19-20: Scientific-Atlanta training ses-
sion, distribution, Secaucus. NJ. Contact 
Bill Brobst. (404) 903-6306. 
19-21: Philips Broadband Networks 
Mobile Training Center seminar. RF and 
video distortions, headend basics, ampli-
fier applications and operation, and 
record keeping and maintenance. Balti-
more. Contact (800) 448-5171. 
20: SCTE Big Sky Chapter seminar, 
fiber in the system. BCT/E and Installer 
exams administered, Locomotive Inn, 
Laurel, MT. Contact Marla DeShaw. 
(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 seminar. 
Contact Kathleen Horst. (310) 532-5300. 
ext. 250. 
21: Society of Cable Television Engi-
neers OSHA/safety seminar for system 
managers and safety coordinators on 
maintaining records and developing safe-
ty training programs, Harrisburg. PA. 
Contact SCTE national headquarters, 
(215) 363-6888. 
21: SCTE Big Sky Chapter seminar, 
fiber in the system. BCT/E and Installer 
exams administered. Elk Lodge. Helena, 
MT. Contact Marla DeShaw. (406) 632-
4300. 
21: SCTE New England Chapter semi-
nar, communication networks of the fu-
ture. network applications and deploy-
ment, Radisson Inn, Marlboro, MA. Con-
tact James Kelley, (401) 943-7930. ext. 
230. 
21-22: Scientific-Atlanta training ses-
sion. headend and earth station. Secau-
cus, 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 seminar, 
digital networks. 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 Center seminar. RF and 
video distortions, headend basics, ampli-
fier applications and operation, and 
record 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. 
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The Manlift & Lasher specialists since 1981 

BUY • SELL • LEASE 
SHIPPED WORLDWIDE 

Lashers rebuilt in one week 

Call For Price List 

Aerial Equipment Service Co. 
7351 Hazard Avenue, Unit B 

Westminster, CA 92683 USA 
Phone: 714-895-4863 

Fax: 714-893-6986 

AERIAL BUCKET TRUCKS 
Large selection geared 

for CATV 
STANDARD TRUCK & 

EQUIPMENT CO., INC. 
1155 Hill St. S.E. 

Atlanta, GA 30315 
Ph: 1-800-241-9357 
Fax: (404) 622-4462 

USA BUCKET TRUCKS 

V v è-••-••.............r-.--

75 

Satellite Feeds 
• California Amplifier 
LNA/LNB/LNCs 
• Up/Down Converters 
(for most frequency applications) 

Phone: (800) 382-2723 
FAX: (518) 382-8452 

77 
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Peter 

FroehFroehlich & Co. lich 
search 

SCTE Member 

P.O. Box 339 Weatherford, TX 76086 

MOM 742-4947 FAX (817) 594-1337 

CATV/B 
PERSONN 

ADCAST 
SERVICES 

• Executive • Management • Marketing 
• Sales • Engineers • Technicians 

Fees client paid. Send resume to address below 

PERMANENT &CONTRACT PERSONNEL AVAILABLE 
• Extensive national resource of personnel 
• Reasonable fees 

Employers: Call 606-491-5410 10 AM to tt PM 

Communication Resources 

•-1 el R.+ Dunn id% fee 

CAD Charles Wright 
(815) 698-2564 It 814 DRAFTING Rt. 116 & 1-57, Central Plaza 

• queanle 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." 

Call for literature. 
SCTE 
Member 

Drafting & Design 
CAD Drafting and Design Services 

SLOUGH 
ENTERPRISES 

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

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

rBRIDGEPOINT 

COMMUNICATIONS INC 

Coax and Fiber Construction 

Full Installation Services 

• 

Subscriber Audits and Sales 

(214) 617-8888 
DALLAS, TEXAS 

(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 

"1101e2.2. _•L:e.' e a eeeee e ' 

AIM 2r. L. 

• 7"2.2 

t 

L L 

  14 

Call For Price List: 

(215) 721-4444 
Fax: (215) 721-4350 

Opdyke Inc. 
Truck & 

Equipment Sales 
3 I 23 Bethlehem Pike 
Hatfield. P.A I94-30 

USA 

FilET-pffik 
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 

Maintenance /Sweep 
Technician 

Platte River Cable, operating systems in 
Colorado & Wyoming, has opening for a 
sweep technician . Position based in 

Southern Wyoming. Experience in sweep 
balance preferred, but will train 

qualified maintenance technician. 
Equal Opportunity Employer 

Send resume to: 

"The rahle Fnuinment Pena ir Penult," 

LEMCO 

CALL FOR YOUR CATALOG 

800-233-8713 
THE 

TOOLS 
OF THE 

TRADE 

FCC PROOF OF PERFORMANCE TESTING 

TSB 

P.O. Box 244 
Yankton, S.D. 57078 

(605) 665-1393 

FIBER OPTIC DESIGN & ACTIVATION 
HEADEND OPTIMIZATION 

COMPLETE SYSTEM AUDITS 

AUTOCAD CUSTOMIZED CATV MENU 
& SYMBOLS LIBRARY 

CAD DRAFTING & DESIGN 
STRAND MAP & AS BUILT 

MAP DIGITIZATION & REVISIONS 

800-292-0126 

CABLE 
TELEVISION 
CONTRACTORS 
COUNCIL 

Of the Power & Communication 
Contractors Association 

NATIONAL 

ORGANIZATION 

FOR CATV 

CONTRACTORS 

FREE INFO 

• Conferences • Insurance 
• Publications • Safety 

Tel: 800-542-7222 
Fax: 703-823-5064 

CUSTOM 

Gilbert AHS 
LRC 
Off Shore 
Amphenol 

Jumper Cables 
MADE CABLE ASSEMBLIES INCLUDING 
F to F. N to N. BNC, RCA, F-81 

Belden 
Times 

Comm/Scope 
Intercomp 

RG-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 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 

only $499.00! 

OPTIONAL BATTERY BACKUP! 

Dickel Communicatons Co. 
5208 Easi Banbury SU Long Beach, CA 90808 

• Character 
Generators 
• VCR Controllers 
• l'ideo Switches 
• Custom Hardware 
and Software 

FAX 310-496-4716 

Tel. 310-496-0674 



D.E.A. CONSTRUCTION COMPANY California Amplifier 

Minority Owned Corporation 

Laying the Future of Telecommunications 
Specializing in Alternate Access 

Call for a company brochure, 

(303) 477-0306 

1-800-642-9621 

Fax (303) 477-0256 

Design • Engineering • Project Analysis • Construction • Cost Management • Splicing 
Testing • Fiber Optics • Voice/Video/Data • Rebuilds • Make-Ready • Upgrades 

Post-Wire • Pre-Wire • LAN Systems • Fiber-to-feeder • Full/Modified Turn-key/Labor 

MIDWEST CABLE SERVICES 

- NATIONWIDE BUYERS - 
CATV SCRAP CABLE AND USED LINE GEAR 

P.O. Box 96, Argos, IN 46501  

Phone: (219) 892-5537 • FAX: (219) 892-5624 

Inc. 

Integrated Network Services, Inc. 

• Design & CADD 
• Base & Strand Mapping 
• As-Built Mapping 
• Fiber Design 
• CATV Training 
• Consulting 
• FCC Testing 

ENGINEERING 
DRAFTING & DESIGN 

(--- INS offers a complete 
service package utilizing 

today's technology 
to provide customized 
solutions at prices to 

fit your budget. 

SCTE Member Contact: Butch Sehorn 404-751-8881 

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

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

SCTE Member 
Associate Member: 

Pennsylvania CATV Association 

Tanya L. Daversa 
Owner 

1333 Lincoln Way East - Suite B 
Chambersburg, PA 17201 
(717) 263-7373 
Fax: (717) 261-1020 

CONTRACT INSTALLERS,INC. 
UHF Radio Equipped Trucks • Uniformed Installers 

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 MONTIE FISCHER 
P.O. Box 1564 P.O. Box 1058 

Appleton, Wisconson 54913-1564 Fort Walton Beach. Florida 32549-1058 
(414) 582-7087 • Fax (414) 528-7528 (904) 651-5154 

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 " Vagi" antenna/downconvert-
ers, stand-alone downconverters (Multiple Frequencies), LNAs and the 
Beambenderl". a low cost microwave repeater. 

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

I: .10111I R,11,1,C1. 101' 

TCS CABLE, INC. 
Since 1978 

- COAXIAL & FIBER CONSTRUCTION 
- TECHNICAL SERVICES 
- PLANT MAINTENANCE 
- RESPLICE/UPGRADE 
- SWEEP/PROOF SERVICES 
- FIELD ENGINEERING SERVICES 
- PROJECT MANAGEMENT SOFTWARE 

CORPORATE OFFICE 
2676 WEST LAKE ROAD 
PALM HARBOR, FL 34684 

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

Cable Company 

• Repairs & Sales 
• Converter Repairs 

• Specialists on Jerrcld Addressable 
• Competitive Pricing 

• Authorized Panasonic & S-A Service Center 

Contact: Errol McCalla 
Ph: (908) 583-2026 
Fax: (908) 290-1677 

 N 

TKR Cable Company 
25 Industrial Drive 

Cliffwood Beach, NJ 07735/ 

CABLE CONSTRUCTORS, INC. 
COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• Coaxial and Fiber 
• Mapping and Design 
• Member SCTE 
• Splicing and Activation 
• Fusion Splicing 
• Aerial, Underground & 
Fiber Construction 

• Material Supply 
• Emergency Fiber Restoration 
• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• Complete Turnkey Project 
Management 

quality service performed on a timely basis 

SCTE SUSTAINING MEMBER 

CATV DESIGN 

ASSOCIATES, INC. 

• Design 
• Strand Mapping 
• As-Built Mapping 

SINCE 1979 
• AutoCad Drafting 
• Cad Training/Setup 
• Scanning Services 

5524 Bee Caves Rd., Suite Cl • Austin, Texas 78746 
Steve Williams 
President (512) 328 -2461 

eeselm 
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SCTE salutes its certified 
technicians and engineers 
By Bill Riker 
President, Society of Cable Television Engineers 

ar he Society is proud to announce the 
names of its members who have 

become fully certified in the Broadband 
Communications Technician/Engineer 
(BCT/E) Certification Program during 
1993. 

First created in 1985, the program 
recognizes individuals who have 
demonstrated their technical knowledge 
through passing a series of examina-
tions in seven areas of cable TV tech-
nology. Examinations are administered 
through the Society's chapters and 
meeting groups and at most regional 
cable shows. Over 3,200 industry tech-
nicians and engineers are currently en-
rolled in the program with some 300 
candidates having been fully certified. 
The seven category examinations are: 

I Signal Processing Centers 
Il Video and Audio Signals and Sys-
tems 
III Transportation Systems 
IV Distribution Systems 
V Data Networking and Architecture 
VI Terminal Devices 
VII Engineering Management and 

Professionalism 

Society members who have be-
come fully certified at the Engineer 

level so far this year are: 
Bobbie Dardin, Simmons Cable TV 
Michael Giobbi, Armstrong Communi-

cations Inc. 
Tony Herrman, American Cablevision 
Antonio Huerta, TeleCable 
Matthew Lambert, Continental Cable-

vision 
L. Massey, Tucson Cablevision 
Charles Nydegger, Cardinal Commun-

ications 
Robert Wallentine, Multimedia Cable-

vision 
Michael Zombek, TCI 

Society members who have become 
fully certified at the Technician level so 
far this year are: 
Kenneth Arellano, Sonic Cable 

Television 
Ronald Arnett, Continental Cablevision 
Douglas Barkley, Continental 

Cablevision 
Gregory Bawdon, Heritage Cablevision 
Paul Buckley, Warner Cable 

Communications 
Frank Campbell, Multimedia 

Cablevision 
Thomas Carter, Columbia Cable 
Rubin Fensterbush, Waymaker Co. 
Keith Grunberg, Columbia Cable 
Timothy Habiger, Viacom Cablevision 
Timmy Holdahl, Meredith Cable 
Clark Holt, Cardinal Communications 
Alan Kaiser, Multimedia Cablevision 

Mark Larkin, TCI 
Repair Facility 

Doniel Leemans, 
Cox Cable 
Quad Cities 

Kenneth Long, 
Viacom Cablevi-
sion 

Clifford Loreg, 
Multimedia Ca-
blevision 

Randy Love, Via-
com Cablevision 

Marlon McAlister, 
Cardinal Com-
munications 

Michael Massaro, 
TCI Cablevision 
of San Jose 

Travis Milsap, Mul-
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timedia Cablevision 
William Pedersen, Viacom Cablevision 
Richard Raines, TCI Cablevision 
Robert Richwine Jr., American Heritage 

Cable 
Gary Ritthaler, Multimedia Cablevision 
Roland Shorter, MPTV Cable 
Steven Steele, Cardinal Communica-

tions 
Roger Swenson, Multimedia Cablevi-

sion 
Mark Tucker, Multimedia Cablevision 
Victor Wilkerson Jr., Multimedia Cable-

vision 
Lester Williams III, Viacom Cablevision 
John Wilson, MPTV Cable 
Michael Worrell, Jones Intercable 

The national SCTE's editorial and 
promotion department conducted a sur-
vey among those who had successfully 
completed the program at each of the 
levels indicated. The following are re-
sponses to the question, "What was 
your motivation in becoming certified?": 

To further broaden my abilities. 
I wanted to keep current with the 

changes in technology. 
It would be a good indication of my 

qualifications. 
For personal satisfaction. 
For the challenge of knowing I would 

succeed. 

On further inquiry, candidates were 
asked "How has becoming certified im-
proved your career?" 
I feel I now have credibility as far as 

my capabilities. 
It has given me more career options. 
To gain more consideration for pro-

motion within the company. 
For greater recognition in the indus-

try, a benchmark of accomplishment. 

We at SCTE recognize that this is a 
major accomplishment for each individ-
ual. In addition, the companies for 
which these candidates work will bene-
fit from the time and effort that has 
been expended in their endeavors. 
Please join us in congratulating these 
members and encouraging their contin-
ued career development in the broad-
band communications industry. CT 
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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 controlled by 
Cheetah Director Software' which allows you to 
automate, test, document, and print system performance. 

1111:3_, 
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— Video and Aural Amplitudes 

— Peak To Valley 

— Adjacent Channel Level Ratios 

— Channel Assignments 
Programmable to Over 
44,000 Reference Points 

— Date, Time and Temperature 

— Non-Interfering Frequency 
Measurements in Seconds 

— Programmable Specifications 
for Out-Of-Spec Reports 

— Visual To Aural 
Frequency Separation 
4.5 Mhz. + 5 Khz. 

— Trend Analysis 

— Graphic or Columnar 
Printouts and Displays 

The Cheetah- System is the only Automated Remote 
Testing' TM 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 (COP)" before December 31, 1993 and receive a Package Price Discount.* 

Automated Remote' TesstingT 

aido WE MEASURE THE BEST! TM 
T  M 
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SUPERIOR ELECTRONICS GROUP, INC. 
6432 Parkland Drive, Sarasota, FL 34243 

Phone: 813-756-6000 • Fax: 813-758-3800 



Theintegrated 
Drop System to 

Eur 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 IDS approach ensures 
consistency in your drops. 

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. 

Ihm AAFTEC.-
Elmini• COMMUNICATION SERVICES 

ANTEC Communication Services Headquarters • Rolling Meadows, Illinois (708) 437-5777 

Atlanta, Georgia (404) 840-7901 • (800) 242-1181 • Chicago, Illinois (708) 350-7788 • (800) 544-5368 • Dallas, Texas ( 214) 446-2288 • (800) 231-5006 

Denver, Colorado ( 303) 740-8949 • (800) 841-1531 • Iron Mountain, Michigan (906) 774-4111 • (800) 624-835s • Montreal, Quebec (514) 636-1421 • (800) 561-9710 

Santa Ana, California (714) 757-1630 • (800) 854-0 # • Seattle, Washington ( 206) 838-9552 • (800) 438-9290 • Toronto, Ontario (416) 507-6226 • (800) 665-1482 

Vancouver, British Columbia (,04) 276-93W, • (800) 665-2929 • Wharton, NewJersey ( 201) 328-0980 • (800) 631-9603 

01993 ANTEC Communication Services 

Reader Service Number 71 


