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instant system analysis. 

The Cheetah' system ':, 
e 

is a PC computer based 
status monitoring system. \, 
Designed to work in both 1 and 
2 way applications, utilizing 
auto-read and alarm to provide 24 hour 
unattended information. 

The rack mounted headend monitor (HE-4650) 
provides frequency, level, and temperature 
measurements in seconds without signal 
disruption. The external monitor (PC-4650) 
provides level and temperature measurements 
of strategically selected points in your system. 
Designed for easy external installation to 
monitor your signals over extreme variances of 
both level and temperature. 

The Cheetah' system is unequalled in the 
combination of speed, accuracy, and 
repeatability of performance. This is tomorrow's 
technology available today only with the 
Cheetah"... We measure the best! 

ELECTRONICS 
GROUP 
INC   

2237 INDUSTRIAL BLVD. 
SARASOTA, FLORIDA 34234 
(813) 351-6700 
FAX (813) 351-9193 
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Facts For The Perfect Offense. 
With MC2, the facts speak for 

themselves: 
Fact: Hermetically-sealed, 

compartmentalized structure makes moisture 
ingress unlikely—highly localized, if at all. 

Fact: The 93% velocity of propagation 
allows one size smaller diameters than foam 
cables—more MC' per duct. 

TECallibb 

Fact: Superior attenuation allows about 
20% fewer amplifiers in new-builds—stronger 
signals in rebuilds and upgrades. 

Fact: Total bonding assures maximum 
loop-strength and minimum suck-out. Excep-
tional bending ability. 

Case closed. 
The Choice Stops Here 
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Call or write for our free sample and brochure: TRILOGY COMMUNICATIONS INC 
800-874-5649 • 601-932-4461 
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cost. By Tom Straus of 
Hughes Microwave Products 
Division. 
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Absolutely positively perfect 
drop cable installations, everytime! 

The RB-2 Clip Gun System eliminates any chance 
of damaging the cable — and it lasts the life 

of the drop. No signal degradation. No trouble calls. 
Just a quality installation, delivering a quality signal. 

For more information on the RB-2 Clip Gun System call 800-548-7243. 
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BUILD IN TOMORROW'S 
TECHNOLOGY TODAY 
To address the growing demands of today's subscriber 
systems, Magnavox has designed the Spectrum 2000 
Amplifier System. It incorporates the very latest in 
electronic manufacturing, including Surface Mounted 
Devices (SMD), to help assure product integrity. 
The Spectrum 2000's universal design makes plug-

ins interchangeable throughout the series. And, as 
always, every new component is compatible with most 
of our past mainstation and line extender products. 
The new Spectrum 2000 Amplifer System includes 

the 7TH housing with ports and convection fins that 
optimize both aerial and pedestal installations. Inside, 
our 2-way interconnection chassis holds amplifier 
modules available in Feedforward, Power Doubling; 
or Push-Pull versions, and a variety of bandsplits to 
suit your system's needs. Our new LE90 line extender, 
offering backwards compatibility, is also available in 
Push-Pull or Power Doubling, and a variety of bandsplits 

and gains. Completing the Spectrum 2000 System, 
the Magnavox Management System helps keep your 
system operating at peak performance by gathering 
and evaluating information at monitored points. 

Additionally, our company-wide Quality Improvement 
System (QIS), with the goal of defect-free performance, 
results in products that deliver higher quality, higher 
reliability and lower maintenance costs. 
To fully understand the benefits of the new 

Spectrum 2000 Amplifier Series, contact your 
Magnavox representative. 

MAGNAVOX 
CATV SYSTEMS, INC. 
100 Fairgrounds Drive, Manlius, NY 13104 
(315) 682-9105 FAX: (315) 682-9006 
(800) 448-5171 In New York State (800) 522-7464 

SPECTRUM 2000 
Amplifier System 
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POWER CAST 
Patent Pending 

The Power Cast - mounts on the pole, the 
pedestal, even on the strand 

The Power Cast- is the firstpower supply 
that mounts where you want it. Whether that's 
the pole or the pedestal. Or on the strand itself; 
up and away from utility company regulations. 

The Power Cast is also the firstpower 
supply designed into a cast aluminum housing 
for maximum heat transfer. So you get longer 
transformer life. Plus a weather-proof seal 
around the internal electronics. For cool, 
quiet, reliable operation. The Power Cast is 
available in five models from 5 to 15 amps. 
And backed by a five-year warranty. 

So go f-or the power supply with high 
reliability. Order your Power Cast evaluation 
unit today. 

You'll discover how the Power Cast power 
supply keeps on hanging in there-giving you 
performance you can count on today. And 
tomorrow 

11. FoxTrail OVIER GUARD 
Stocked And 

PO. Box 2796 Distributed 
Opelika, AL 36801 By Midwest 
8C0-288-1507 CATV Nationwide 

EDITOR'S LETTERI111111111111111111111 

Never say never 
I often describe the cable industry 

as being a lot like the mischievous 
youngster who sneaks in the back 
door, opens the cookie jar, grabs a 
cookie and is out the door again before 
being caught by mom. Cable has not 
been encumbered by the bureaucra-
cies that plague other industries, partic-
ularly when it comes to embracing new 
ideas and technologies. From this, it's 
become obvious to me that ours is an 
industry in which it doesn't pay to say 
"never." 
I am aware of one very well-known 

and highly respected engineer who 
once said transistors would never 
replace tubes in CATV amplifiers 
because solid-state devices were too 
noisy to be used for RF applications 
(this was around 1960 when contem-
porary transistors were indeed noisy 
devices). While that statement was 
made several years before I joined the 
industry, I also recall reading an engi-
neering paper written sometime in the 
'60s that stated it was impractical to 
consider using push-pull technology in 
broadband amplifiers. The author rea-
soned that push-pull circuitry could not 
be made to operate over wide band-
widths, therefore splitband amplifiers 
were the best choice for CATV. 

Similarly, feedforward technology 
once was thought to be unusable over 
wide bandwidths because it wouldn't 
be possible to develop delay circuitry 
(a vital part of feedforward) that would 
provide relatively constant delay over a 
wide bandwidth and over the tempera-
ture ranges common in cable. As far as 
feedforward is concerned, the telcos 
had been using it in narrowband audio 
amplifiers for decades. 

Remember when our bandwidths 
increased from 220 to 270 and then 
300 MHz? Why, there was no way we 
could possibly use 36 channels! Then 
came 330, 400, 450 and 550 MHz. And 
while we've talked of 750 or 1,000 MHz 
bandwidths, it looks like that's just 
around the corner. Several manufactur-
ers will probably be demonstrating pre-
production samples of 750 MHz ampli-
fiers at this year's NCTA (the neces-
sary hybrids were just introduced), with Ronald J. Hranac 
off-the-shelf 750 MHz production Senior Technical Editor 

expected in 1992. And how about 30 
dB, 1,000 MHz coax or connectors? 
A little over 10 years ago pundits 

scoffed at the idea of a 24-hour news 
channel, but today Mr. Turner is laugh-
ing all the way to the bank, and CNN is 
the standard by which TV news is 
judged. Heck, even the networks have 
been using CNN feeds during the Mid-
dle East crisis! For that matter, I 
remember the skeptics who suggested 
that HBO's bold move to distribute 
cable programming via satellite in the 
mid-70s was ill-conceived. Of course, 
there also were the claims that once 
said VideoCipher scrambling couldn't 
be compromised. (How many backyard 
dish owners supposedly have "rubber 
chip"-equipped setups?) I recall the 
various converter security schemes 
that were unbeatable, too. I once 
brought a modified Z-Tac from Califor-
nia (it had been confiscated from a 
clever customer) and surprised a few 
Mile-Hi cable folks as it unscrambled 
every channel on the system. As I 
recall, it surprised Zenith, too. 

As long as I've been in the industry 
the doomsayers have been predicting 
the demise of cable. Proponents of 
MDS, DBS, MMDS, backyard dishes, 
VCRs and even conventional broad-
casting (at least in cable's early years) 
all have predicted their favorite service 
would put "those cable scoundrels out 
of business." Backyard dishes and 
VCRs have made a few dents, but 
we're still alive and kicking. 

And who would have imagined even 
three or four years ago today's 
widespread acceptance and use of AM 
fiber? Oh, yes, the skeptics then 
described our desire to put AM on fiber 
as a fantasy. (Remember when AML 
microwave was introduced?) What's 
next? Personal communication net-
works? Full digital transmission to the 
home? Video-on-demand? Residential 
telephony services provided by cable 
(or for that matter, cable services pro-
vided by the telcos)? Sen. Al Gore a 
supporter of the cable industry? Nah, 
that last one will never happen! 

See us at the Texas Show, Booth 507. 
6 MARCH 1991 COMMUNICATIONS TECHNOLOGY 



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

Thieves who steal your service are the 
most common cause of signal leaks 
in MDU's. 

So shut out those thieves with The 
Beast - high security apartment box. 
Made with 16 gauge aluminized steel, box-
in-a-box construction, and stainless steel 
arc welds, The Beast is virtually vandal 
proof. And when equipped with our 
SuperLock locking system, even employee 
tampering is almost impossible. 

Make 'Em Pay For It. 
Thieves not only get you in trouble by 
causing serious signal leaks, they also steal 
your revenues. But if you've installed The 
Beast, they can't get into your box. So 
they'll have to get their cable service the 
old fashioned way—they'll have to buy it. 

This increase in subscribers, plus lower 
maintenance and leak detection costs, 
helps make The Beast cost efficient in 
almost any MDU application. 

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

The Beast Looks Great With Our 
New Molding. 

To make wiring quicker and servicing 
simpler, Cable Security has always offered 
a full line of custom features and options 
for The Beast. 

Now with our new line of plastic and 
metal molding and accessories you can 
order everything you need at one time 
from Cable Security. 

See us at the Texas Show, Booth 507. 
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Trust Cable Security For Your 
CLI Solution. 

Theft means signal leaks. It's as simple as 
that. And wherever you've got MDU's, 
you've gota high probability of theft. 

But if you install The Beast with the 
Superlock, you turn thieves and vandals 
into revenue generating subscribers. You 
also cut down on your CLI compliance 
problems. And you save on future main-
tenance and truck rolls. 

No wonder you'll find The Beast work-
ing for almost every major MS0 and in 
almost every major city. 

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

Cable Security 
‘11 

801 Fox Trail 
PO. Box 2796 

Opelika, AL 36801 
800-288-1506 



Reader Service Number 8 

N 
ePOWER SUPPLY SOFTWARE 

Let this PC based maintenance program 
track all of your power supply maintenance activities. 

Monitor all dates, adjustments, corrections, replacements, voltage, 
and amperage levels. Track all history of a Power supply from 

initial installation to the latest maintenance visit. 

You don't have to purchase status monitoring equipment to 
enjoy the benefits of computerized tracking. 

Schedule P.M. Visits 
You just set up the schedule of how often to 
perform P.M. on each power supply. 

Automatic Work Orders 
Work orders will print out on those days that 
P.M. is required. Ready for fill in the blank data 
retrieval so you get consistent and complete 
information. 

User Friendly 
Your secretary can input data direct from the 
P.M. visit work orders so you don't have to take 
the extra time to monitor and input every detail 
of every power supply. 

Exception Reports 
You set the window of acceptance so if charging 
voltage or other readings are not within your 
specs - you get out of spec reports. 

Another Valued Product 
From The Quality People 

••• 

Dumbauld & Associates 
9034 N. 23rd Ave., Suite 6 
Phoenix, Arizona 85021 

(602) 870-4977 

You'll save time & money with this 
management tool and have the knowledge 

to correct problems before they become outages 

THE SEARCH FOR THE BEST 
CATV DESIGN SOFTWARE IS 

FINALLY OVER! 

Total CATV design and 
now does Fiber Optics! 

BSE-Pro is better than ever! BSE-Pro designs fiber 
optics from the laser to the rf drop without costing a 
penny more! You've heard that BSE-Pro exclusively 
features real time AC powering, distortion calculations, 
and links to AutoCAD®. And now does fiber optics! 
Who else makes this claim? There are many more 
BSE-Pro features we'd like to tell you. Better yet, call 
or fax for our FREE trial disk. The search is truly over 
when you discover the design features of BSE-Pro. 

Free Trial Disk! 
A real working model. Specify 5.25' or 3.5 disk. 

CoriNrét 

3310 Western Dr. Austin, TX 78745 
512-892-2085 FAX 512-892-0959 
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When it comes time to increase 
channel capacity, available head-
end space may be the first 
problem. 

Enter the agile 40C/K or 32C/K 
IRD. 

Additional free space can be 
created by using Standard Com-
munications new Agile IRD 
VideoCipher° mainframe and 
one Agile 40C/K or 32C/K satel-
lite receiver. Our packaging saves 
you 7 inches of rack space com-
pared to older receiver de-
scrambler designs. In a typical 24 
satellite channel headend the 
total rack space savings is 14 feet. 
That's 2.3 empty 6 foot racks 
compared to older receiver de-
scrambler designs. Now that's 
space available for additional 
channel capacity. 
With more equipment going 

into the headend, system reliabil-
ity and maintenance will be the 

next problem. 
Enter the agile 40C/K or 32C/K 

IRD. 
Standard has designed a com-

mercial alternative to other inte-
grated receiver descrambler 
offerings. Our concept is to util-
ize an unmodified, industry 
proven Agile 40C/K or 32C/K 
satellite receiver design and a 
separate Agile IRD mainframe. 

By separating the VideoCipher® 
from the receiver we could con-
centrate on making the best 
modular descrambler possible. 
Complete RF shielding, individ-
ual power supplies, full function 
indicators and maximum heat 
reduction are best served with 
independent housings. Instead of 
designing a compromising 
home-type IRD satellite receiver, 
Standard built individual compo-
nents that would integrate and 
survive in 24 hour a day CAN head-
end environments. Setup, main-

tenance and trouble shooting are 
simplified when equipment can 
be isolated and individually 
tested. 
With all this additional space 

and reliability the Agile 40C/K 
and 32C/K IRD will stay up and 
running night after night, so you 
won't have to. 

Se Communications 
SATCOM Division 

Standard 

Telephone: (800) 243-1357 
In California: (800) 824-7766 
(213) 532-5300 FAX: (213) 769-0620 
Represented in Canada by: 
DGH Communications Systems Ltd. 
Scarborough, Ontario (416) 499-4746 

The descrambler module mainframe can only 
be used by specifically approved SCC 
receivers. 
VideoCipher is a registered trademark of 
General Video Instruments. 

See the entire Standard line at the Texas Show, February 27-March 1, Booth 343. 
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Wright on Wegener. 

Gene Wright 
V.P. Engineering 
Turner 
Broadcasting 
Systems 

Timely problem solvers. 
"When began to feed CNN 
internationally, we discovered that 

• we were required to blackout 
portions 01 our broadcast. We 
needed solution Iasi. Wegenei 
designed and manuiactured a 
blackout control system tor us 
within a month. It worked 
great. And it's still on line 
today." 

Inventive. 
"We have three different cable 
networks reaching over forty 

million homes on Wegener's 
Network Control System at TBS. 
Wegener's innovations have made 
the system an industry standard." 

Dependable. 
"I don't think they could put out a bad 
product — just aren't the kind of people. 
I guess that's one reason we've worked 

together for over eight years." 

Quality and performance driven. 
"I've visited Wegener's production facility. 
What most impressed me was the absence of 
production lines. Everyone works in their own 
stations at their own pace. It's all part of their 
new TQC (Total Quality Commitment) and JIT 
(Just in Time Manufacturing) policies. From what 
t could see, the policies are more than just manage-
rial lip-service. Every one in the plant seemed 
enthusiastic about them." 

"When I think of Wegener, t think of people; bright, 
dedicated, professionals; who take pride in their 
work; whose company takes pride in them. You've 
probably guessed by now, I think Wegener 
Communications is a pretty sharp operation." 

41: ' E ,HNOLOGY PARK JOHNS CREEK 11350 TECHNOLOGY CIRCLE 
DULUTH GEORGIA 30136 

WEGENER 
COMMUNICATIONS 

(404)623.0096 TELEX 54-3634 FAX 4041 623-0698 

CADD offerings expanded by NaCom 
NaCom has expanded its computer-
aided drafting and design capabili-
ties to include both Lynx and Lode 
Data software services. Lynx is a 
fully integrated design and drafting 
package for strand mapping, under-
ground routing, makeready survey, 
digitizing and RF design. Lode Data 
is a computerized interactive design 
program used for cable TV and 
LANs. Both services can generate a 
bill of materials report. 

NEWSIIIIIIIIIIIIIIIII 
Police arrest 
alleged cable thiefs 
LAS CRUCES, N.M. — Four men were 
charged with illegal reception of cable 
services and conspiracy following an 
investigation by the Las Cruces police 
department and FBI investigators. The 
four allegedly rigged and sold decoder 
boxes to receive premium services 
here and in at least three other states. 

Three of the men were released on 
their own recognizance; the fourth was 
released on $10,000 bond. If convict-
ed, each of them face a maximum of a 
year in jail and up to $25,000 in fines. 

People using altered decoders also 
may face charges. "We have equip-
ment in place to identify those persons 
using unauthorized decoders," said 
John Christopher, president of Las 
Cruces Cable TV. "We would rather 
not pursue additional criminal or civil 
prosecutions, but we will if we feel that 
theft of our services is continuing." 

Those with illegal decoders were 
offered a 30-day amnesty program 
where they could bring in the equip-
ment with no questions asked. Also, a 
hotline was set up to answer questions 
about theft of cable service and allow 
those who know of someone stealing 
service to anonymously provide infor-
mation. 

The five-month investigation began 
when Christopher received a letter 
from a paying cable subscriber who 
complained about people buying the 
altered decoders. Evidence that the 
devices also were being shipped to 
New York, California and Texas was 
found. 

Philips announces 
750 MHz RF hybrids 
BOULDER, Colo. — Philips has pre-
production samples of RF hybrids 
capable of operating up to 750 MHz, 
which translates to carrying 112 cable 
TV channels, according to Cable Lab-
oratories Inc. As reported in Specs 
Technology (CableLabs' monthly tech-
nological publication), key Philips tech-
nical and management personnel visit-
ed Magnavox, Jerrold, Scientific-
Atlanta, Texscan, C-COR and Triple 
Crown to discuss the specifications of 
new push-pull and power-doubling 
engineering samples of hybrids for use 
in 750 MHz amplifiers. 
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At the same time, Philips delivered 
about 25 hybrid samples to its major 
original equipment manufacturing 
accounts. These were handmade, lab-
oratory preproduction devices. Factory 
production and engineering runs were 
scheduled to start in January. Larger 
quantities of 750 MHz hybrid amplifiers 
from factory production engineering 
runs will be available to major CATV 
equipment manufacturers before the 
NCTA convention this month. Volume 
production is to start in June or July. 

Tech sessions for 
Cable '91 announced 
WASHINGTON, D.C. — A tentative 
schedule of technical sessions for 
Cable '91, to be held March 24-27 in 
New Orleans, was announced by the 
National Cable Television Associa-
tion. They are as follows: 
March 25 
• 3-4:30 p.m. — "Fiber-optics perfor-
mance," Room 43. Moderator: Alex 
Best. 
• 3-4:30 p.m. — "Consumer interface," 
Room 44. Moderator: Tom Jokerst. 
March 26 
• 8-9:30 a.m. — "Fiber-optic compo-
nents," Room 43. Moderator: Larry Nel-
son. 
• 8-9:30 a.m. — "Picture quality test-
ing," Room 44. Moderator: Ben Crutch-
field. 
• 3-4:30 p.m. — "Video compression," 
Room 43. Moderator: Craig Cuttner. 
• 3-4:30 p.m. — "International cable," 
Room 44. Moderator: Joe Van Loan. 
March 27 
• 8-9:30 a.m. — "System operations," 
Room 43. Moderator: Larry Lehman. 
• 8-9:30 a.m. — "Digital video technolo-
gies," Room 44. Moderator: Roger 
Pience. 
• 11 a.m.-12:30 p.m. — "CableLabs 
staff update," Room 43. Moderator: 
Walt Ciciora. 
• 11 a.m.-12:30 p.m. —"Exploring plant 
expansion," Room 44. Moderator: Mike 
Angi. 

ir Toner Cable Equipment signed an 
agreement with Panasonic Communi-
cations and System Co. to be an 
authorized stocking distributor for 
Panasonic's line of professional/indus-
trial video equipment, including cam-
corders, cameras, tape decks, moni-
tors and switching gear. 
or Trilogy Communications complet-
ed the relocation of its coaxial drop 
manufacturing facility from Freehold, 

N.J., to Flowood, Miss. This gives the 
company a drop manufacturing plant 
close to its Pearl, Miss., site where 
MC2 air dielectric cable is manufac-
tured. 

Augat announced net income for 
1990 increased 15 percent to $17.1 
million. Net sales last year were $299 
million compared with $307 million in 
1989. Return on sales improved from 
4.9 percent in 1989 to 5.7 percent in 
1990. 
ir Midwest CATV announced an 8 
percent increase in sales from 1989 to 

1990. LAN sales were up 200 percent 
in 1990 and the Midwest LAN group will 
be doubled in size for 1991. 
ir California Amplifier reported sales 
for the quarter ending Dec. 1, 1990, 
were up 22 percent to $3.8 million, from 
$3.1 million for the same period in the 
prior year. The company reported a net 
loss for the quarter of $536,000 (includ-
ing a one-time $700,000 charge relat-
ing to reserves established for the dis-
continued defense products business), 
compared to net earnings of $228,000 
for the same period the prior year. 

BTSC Encoder Update 
BTSC Encoder performance and reliability. 

tt.•w years ago, we selected Wegener's WISC encoder over eight other manufac-
turers' encoders because we believed they offered the best performance. We've 
now had over 160 of Wegener's BTSC encoders on-line for the past three years, and 
I can't recall us having much trouble with any of them. We had no idea that en-
coders could be as reliable as Wegener's have been." 

Dependable support. 
"We also had no idea that Wegener's support service would be so dependable. 
Years after installation, they still meet our support needs. That kind of support is 
invaluable ‘'hen training new headend technicians who are still learning proper 
headend procedures.' 

r Audio AGC performance. 
"Recently, we installed a number of audio ACC' boards 

on channels that are switched between multiple 
sources and/or carry local commercial 

insertions. They've performed e‘cep-
gibe, tionally well. And they've reduced 

customer complaints about N'arying 
audio levels to virtually /ern." 
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"Over the •ears, I'd say Wegener 
has been building, 'Mee than 

fine products; they've been 
building a reputation." 

Al Kuolas 

Regional VP Engineering 
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the nation's third largest 
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Expo '91 registration 
packages to be mailed 
to national members 

Packages containing registration 
materials and information for the SCTE 
Cable-Tec Expo '91, to be held June 
13-16 at the Reno-Sparks Convention 
Center in Reno, Nev., will be mailed to 
all active national members this month. 

Upon receipt of the packet, national 
members will be able to register for the 
expo, the premier training and CATV 
hardware conference presented annu-
ally by SCTE. This packet also will con-
tain a schedule of events planned for 
the expo and information on accommo-
dations and services available to expo 
attendees. 

SCTE has coordinated the event to 
make it comfortable to attendees. Reg-
istration rates for the expo have not 
changed since 1986, while sleeping 
room rates at the headquarters hotel, 
Bally's Resort, are $76 for single and 
double occupancy. Bus services to 

expo events will be available at nearby 
official expo hotels. The expo promises 
to be a well-attended event and the 
exhibit floor is rapidly selling out. 

Cable-Tec Expo '91 is being 
planned by this year's Program Com-
mittee, which includes Bill Riker of 
SCTE and Steve Allen of Jones Inter-
cable as co-chairmen, Ted Chesley of 
CDA Cablevision Inc., Sally Kinsman of 
Kinsman Design Associates, Paul 
Levine of CT Publications, B.J. Toner 
of Toner Cable Equipment and Dave 
Willis of TOI. 

SCTE chapters 
hold vendor show 

Three SCTE chapters based in 
northern California held their first joint 
Vendor Show Jan. 17-18 at the Party 
Palace Exhibition Center in Fairfield, 
Calif. This event was conceived by 
Steve Allen, engineering manager of 
Jones Intercable's Roseville, Calif., 
system and past president of the SCTE 
Sierra Chapter, which was instrumental 

in the coordination of the event with the 
full support of both the Golden Gate 
and Central California chapters. The 
officers of all three chapters contribut-
ed their time and effort to make this a 
very successful activity. 

The purpose of the show was to 
expose local technical personnel, who 
may not get the opportunity to attend 
major state and regional shows, to the 
improvements that vendors have made 
to existing products, as well as to the 
new products that are now available in 
the cable industry. 
A total of 53 vendors displayed their 

products to 307 technical attendees 
over the two-day period. The atten-
dance was very pleasing to all who 
worked so hard to make the event a 
most successful one. In addition to dis-
playing products, several of the ven-
dors conducted one-hour technical pre-
sentations on topics that directly relate 
to the industry's everyday and future 
needs. 

The show hours were 9 a.m.-5 p.m. 

e was a time when you had t ices in apartment boxes small, medium and large. Then, MOORE 
introd‘ited _cone-ept of cust DU enclosures. 

Here is how it works: Refer to MOORE's extensive product menu and select the box design, box size and lock. 
Then, choose the hardware rack and knockout configuration. Finally, select color and other accessories. When you 
complete our checklist, you have designed an MDU enclosure which is ideally suited to the needs of your system. 

At one time, you had three choices in MDU enclosures. Today you have just one—Moore Diversified Products, Inc. 

SORE' 
Moore Diversified Products, Inc. 
1441 Sunshine Lane, Lexington, KY 40505 
(606)299-6288 

Outside Kentucky 1-800-521-6731 

Reader Service Number 15 
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Adapt a 
spectrum analyzer 

You'll find it easy to tailor an 
HP portable spectrum analyzer 
to your particular tests. 

That's because memory cards 
program specific analyzers 
for applications such as CATV, 
digital radio and EMC analysis. 
Which means less training, 
easy one-button measurements, 
and faster troubleshooting. 

Whether you need a basic 
analyzer or a high-performance 
MIL-rugged unit, you'll find 
it in the HP 8560/8590 family. 
It covers a range from 50 Hz 
to 26.5 GHz. And it combines 
a wide selection of models 
with flexible performance 
options to give you an affordable 
solution. 

I
 l
e
n
t
 H
e
w
l
e
t
t
-
P
a
c
k
a
r
d
 t
 o
 
I
 N
I
M
A
I
J
U
0
1
4
/
1
7
 

So call 1-800-752-0900 today. 
Ask for Ext.1236 and we'll send 
a brochure that describes the 
spectrum analyzers you'll find 
easy to adapt. 

There is a better way. 

rha HEWLETT 
PACKARD 

See us at the NCTA Show, Booth 3601. Reader Service Number 16 



on Thursday and 9 a.m.-6 p.m. on Fri-
day. This was a "tabletop-only" display 
show and few active demonstrations 
were conducted by the many vendors 
in attendance. 

Following this successful first show, 
attendees and chapter members active 
in its coordination commented that they 
were looking forward to next year's 
event, which promises to be larger and 
draw even higher attendance. Steve 
Allen commented, "It was well worth 
the effort that the members of the three 
chapters contributed to the preparation 
of the event, and we will start working 
on next year's event immediately." 

SCTE conducts 
first Cable-Tec Games 
at Texas Cable Show 

The Society presented the first in a 
series of Cable-Tec Games during last 
month's Texas Cable Show. The 
games for this show, sponsored by CT 
Publications and Anixter Cable TV, are 
based on the successful Cable Games 
competitions that have been held for 
the past two years at the Colorado 
Cable TV Association's annual conven-
tion. The original Cable Games, con-

ceived by CT Publications, were coor-
dinated by the Rocky Mountain Chap-
ter. 

Like the Cable Games, the Cable-
Tec Games is a competition among 
system technical personnel centering 
around four tasks. After each event, 
points are awarded by the judges for 
each contestant based on speed, accu-
racy and performance parameters. 
(Due to the publication deadline for this 
issue of CT, the results of Texas 
games will be announced next month.) 

Other Cable-Tec Games competi-
tions are being proposed for regional 
shows, with the winners of the regional 
events to compete in a final Cable-Tec 
Games event. 

BCT/E review 
materials available 

The availability of the Broadband 
Communication Technician/Engineer 
review materials has proved to be very 
popular! For those who missed it the 
first time, here is the information again. 

The assembled materials consist of 
approximately 90 percent of the period-
icals, papers and articles recommend-
ed by SCTE, as well as some others 

LINDSAY SPECIALTY PRODUCTS 
50 Mary Street W. Lindsay. Ontario. Canada K9V4S7 

1-800-663-5457 

deemed appropriate. The reference 
books are not included. The cost 
(which includes printing, binding and 
shipping) for the materials manuals by 
BCT/E category is as follows: Introduc-
tion to the BCT/E, $9.70; Category I, 
$24.90; II, $37.10; Ill, $23.30; IV, 
$25.60; V, $17.50; and VI, $29.20. 

Requests for individual manuals 
should be made directly to J. Dyer & 
Associates at (303) 722-2526. J. Dyer 
will charge the company requesting the 
manual(s). Feel free to request an 
unbound copy, and photocopy your 
own for your company and chapter. By 
using the table of contents included 
with each category, you can easily 
insert your own tabs. But remember, 
these materials cannot be sold! 

You have to be a national SCTE 
member to participate. Applications 
and additional information on BCT/E 
can be obtained from the "Introduction 
to the BCT/E" or by contacting SCTE 
national headquarters at (215) 363-
6888. Also, national SCTE plans to 
update the outlines of all categories, for 
release in 1991. If you would like more 
information, please contact Pam 
Nobles, Jones lntercable, at (303) 792-
3111. 
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Catch us on 
local cable. 

Tek's CATV System Sweep with its compact, lightweight 
design makes a big difference up there on the pole. And 
none at all in your subscriber's picture. It's virtually non-
interfering. 

You can leave the 2721 Transmitter running continu-
ously once it's installed. It won't show a glitch. And with 
the 2722 Receiver—about the size of a SLM —you get 
long-term memory for over 50 waveforms, data entry with 
alpha-keyboard convenience and a high-contrast LCD 
display viewable in direct sunlight, no hood required. 

No need to hassle with instant photographs either. 
With our low-cost PC download software you can transfer 
waveform data and text entries to your PC and reconstruct 
it all easily in Lotus 1-2-3® spreadsheets—for perma-
nent records and planning. 

You owe it to yourself and your technicians to get the 
full story on the 2721/2722 and other CATV products 
from Tek. Because when it comes to test and measure-
ment, we really perform! 
1-800-426-2200 Ext. CATV 

lèlsztronix-
COMMIT/MO TO FJOZIELIENC-E 

See us at the Texas Show, Booth 146. Reader Service Number 56 

e.,1990. Tektronix, Inc All rights reserved SSA-627 



CATV program switching 
enhanced by cue tone use 
By Roland L. Phillips 
Applications Engineer. Monroe Electronics Inc. 

More than 75 satellite-delivered net-
works use cue tone signals that appear 
at the beginning and end of programs, 
as well as in the middle of programs for 
local avails. Cue tones are used to 
control a variety of automated switch-
ing functions such as selecting a satel-
lite channel, turning scramblers on/off, 
switching audio/video signals or start-
ing a local avail. Before cue tone sig-
naling was available, programs were 
switched manually or by program 
timers and local avails did not exist. 
The result is more accurate switching 
at lower cost. 

Development 
Cue tone signaling was developed 

by Monroe Electronics in cooperation 
with HBO in 1977 to provide a means 
for the cable program service to switch 
unattended headend equipment at the 
CATV system. Monroe maintains itself 
as custodian of the cue tone system. 
As such, it has chosen or approved the 
cue tone sequences used by the vari-
ous organizations. This is to promote 
reliability of the cue tones and to pre-
vent conflict in usage. 

Cue tone signaling was specifically 
designed to allow the program services 

Figure 1: DTMF encoder 
frequency assignments 
for digits (in hertz) 
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A technician adjusts the timing 
duration for a cue tone. 

to place cues directly on the main pro-
gram audio subcarrier, permitting sim-
ple headend decoding without the 
requirement for additional subcarrier 
demodulators. However, cues also can 
be placed on a separate subcarrier or 
may be generated by network con-
trollers at a system. 

An individual cue tone consists of a 
burst of four DTMF (dual-tone multifre-
quency) digits. The standard DTMF for-
mat was chosen because of its proven 
performance for reliable audio channel 
signaling. The use of a four-digit code 
prevents false operation caused by 
DTMF content present in the program 
audio or other signaling on the cue 
channel. 

Standard DTMF tones are common-
ly known as Touch-Tone and have a 
frequency tolerance of ±0.5 percent. 

A battery-powered DTMF encoder is 
used for troubleshooting cue tones. 

Figure 1 shows the frequencies of each 
digit, which fall within the normal audio 
frequency range. For this reason, when 
DTMF digits are used for control in 
conjunction with audio, precautions 
must be taken to prevent faulty decod-
ing. Program audio must be muted for 
the duration that the DTMF digit is pre-
sent and must be a minimum of a 
three-digit sequence. 

Each cue tone is a unique DTMF 
sequence assigned to a single program 
service and for only one switching 
function. Assignment of individual 
codes prevents unwanted interaction 
between automatic switching functions 
— especially when the program service 
cues are generated locally to duplicate 
or override the program source cues. 

(Continued on page 32) 
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Cue tone codes assigned to networks 
This is the latest listing of cue tones assigned 
to the networks. However it is recommended 
that you first check with the network to see if 
it is actually being used. All codes are followed 
by * for on and # for off. 

Network 
ABC 
ABC 
ACTS 
ACTS 
ACTS 
ACTS 
AETN 
AETN 
AMC 
Amer. Value 
ARTS 

BET 
Bravo 

Cable V. Net. 
Cable V. Net. 
Cable V. Sy. 
Cable V. Sy. 
CBN 
CBN 
CBN 
CBN 
CMN 
CMN 
CNN 
CNN 
CNN Headline 
CNN Headline 
Coll. Sports 
Country Music TV 
C-SPAN 

Daytime 
Discovery 
Discovery 
Discovery (G/W) 
Disney Ch. 
Disney Ch. 
DSI 

Entert. Mktg. 
ESPN 
ESPN BB 
EVVTN 

Fashion Ch. 
Fashion Ch. 
FNN 
FNN 
FNN 

Galavision 
Galavision 

HBO 
HBO 
Hit Video 
Home Sp. 
Home Sp. 
Home Sp. 
Home Sp. 
Home Sp. 
Home Team Sp. 
Home Team Sp. 
HSE Alt. A 

Use Code 
Spare 015 
Comm. 807 
On/off 905 
Comm. 925 
L. orig. 935 
On/off 945 
On/off 194 
Spare 516 
On/off 329 
On/off 086 
On/off 637 

On/off 406 
On/off 513 

On/off 135 
Comm. 286 

256 
381 

Comm. 414 
Comm. 568 
Spare 715 
Comm. 829 
On/off 043 
Comm. 867 
Spare 017 
Comm. 024 
Spare 541 
Main 635 
Comm. 013 
Comm. 468 
On/off 195 

On/off 307 
On/off 491 
Comm. 826 
On/off 164 
On/off-E 617 
On/off-W 834 
On/off 498 

On/off 420 
Comm. 048 
On/off 692 
On/off 762 

On/off 187 
Comm. 658 
Comm. 401 
On/off 738 
Comm. 975 

Comm. 032 
On/off 453 

On/off 729 
Scramble 835 
Comm. 316 
Dall./Sel. 092 
T/B Sin. 385 
On/off 392 
Spurs SW 604 
Rock. SW 943 
Comm. 632 
Comm. 740 
Comm. 156 

Network 
HSN1 
HSN1 
HSN1 
HTN Plus 

KBL 
KBL 

Learning 
Lifetime 

Ma. Ed. Canada 
Midwest Sp. 
Midwest Sp. 
Movietime (E!) 
Movietime (E!) 
MSG 
MSG 
MTV 
MTV HA 

Nashville 
Nashville 
Nashville 
Nashville 
NC Sports 
NCN 
NCN 
NESN 
NESN 
News 12 
Nickelodeon 
Nostalgia 

Ontario 
Ontario 

Pacific 
Pacific 
Playboy Ch. 
Prime Sp. NW 
Prime Sp. NW 
Prime Sp. NW 
Prime Sp. 
Prime Sp. 
Prime Sp. 
Prime Sp. 
Prime Sp. 
Prime Sp. 
Prime Sp. 
Prime Sp. 
Prime Sp. 
Prime Ticket 
Prime Ticket 
Pro Am. Sp. 

Rainbow 
Rainbow 
Rainbow 
Rainbow 

SF Giants 
SF Giants 
Select TV 
Select TV 
Select TV 
Select TV 
Showtime 
Showtime 
Showtime 
Showtime 
Sky-Merchant 

Use Code 
L. Comm. 075 
Spare 243 
Spare 421 
On/off 207 

Comm. 159 
On/off 168 

On/off 192 
Comm 361 

On/off 189 
PPV 179 
Comm. 813 
Comm. 386 
On/off 716 
On/off 019 
Comm. 767 

152 
On/off 947 

Spare 514 
Comm. 674 
Spare 743 
On/off 866 
On/off 284 
On/off 073 
Spare 108 
Special 103 
On/off 472 
Comm. 926 
Comm. 749 
On/off 872 

On/off 306 
Spare 470 

On/off 487 
Comm. 587 
On/off 869 
On/off 378 
Spare 476 
NW switch 483 
On/off 087 
Spare 509 
MT/WY/SW 521 
In/out 596 
Comm. 634 
KS/KB/SW 769 
Pacific 896 
Spare 917 
Spare 928 
On/off 125 

786 
On/off 173 

Spare 253 
Comm. 389 
On/off 458 
Spare 647 

On/off 182 
Comm. 279 
Roll thru 539 
Spare 619 
12 hr. SW 721 
Adult 840 
Sports 186 
On/off 576 
On-line 679 
Off-line 753 
On/off 193 

Network 
Sky-Merchant 
Spanish Intl. 
Spanish Intl. 
Sp. Ch. Ohio 
Sp. Ch. Ohio 
Sp. Ch. Phil. 
Sp. Ch. Phil. 
Sp. Ch. Amer. II 
Sp. Ch. Amer. Il 
Sp. Ch. LA 
Sp. Ch. Amer. 
Sp. Ch. Amer. 
Sp. Ch. FL 
Sp. Ch. FL 
Sp. Ch. FL 
Sp. Ch. FL 
Sp. Ch. NE 
Sp. Ch. NE 
Sp. Ch. NE 
Sp. Ch. NE 
Sp. Ch. Plus 
Sp. Ch. Plus 
Sports Ch. 
Sportstime 
Sportstime 
Sportstime 
Sportsvision 
Sportsvision 
Sportsvision 
Sportsvision 
SPN 
SPN 
Sunshine 
Sunshine 
Sunshine 
Sunshine 

Telemundo 
TNT 
TNT 
TNT 
TNT 
Tulsa 
Tulsa 

United Cbl. Ch. 
United Cbl. Ch. 
Univ. Net. 
Univ. Net. 
Univ. Net. 
Univ. Net. 
UPI 
USA 
USA 
USA 
USA 
USA 

Viacom 
Viacom 
Viewer Choice 1 
Viewer Choice 2 
Viewer Choice 
Vision 
Vision 
Vision/Can. 

Warner 
Warner 
Weather Ch 

Use Code 
Comm. 603 
Spare 624 
On/off 819 
Comm. 238 
On/off 364 
On/off 532 
Comm. 965 
Comm. 236 
On/off 572 
Comm. 318 
On/off 478 
Comm. 694 
Comm. 169 
On/off 450 
Blkout 2 745 
Blkout 1 908 
Comm. 038 
On/off 290 
On/off 523 
Spare 876 
Comm. 536 
On/off 983 
On/off 143 
Spare 904 
Comm. 915 
On/off 987 
Comm. 023 
On/off 205 
Spare 412 
Spare 756 
Comm. 429 
Spare 517 
Comm. 069 
On/off 271 
Magic SW 435 
Spare 912 

Comm. 598 
Comm. 2 093 
Comm. 1 309 
Spare 321 
Blkout 404 
Comm. 423 
On/off 426 

Comm. 620 
On/off 719 
Spare 579 
Spare 777 
Spare 895 
Comm. 937 
On/off 279 
BI. on/off 295 
Spare 438 
Comm. 601 
Spare 706 
Test 168 

Spare 178 
Spare 830 
On/off 105 
On/off 261 
Spare 341 
On/off 569 
Comm. 980 
On/off 427 

N/A East 311 
N/A West 519 
Comm 350 
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Contest Rules: No purchase is necessary. Entries accepted from authorized representatives throughout the United States faxing their 
name, title and phone number and the phrase "Please enter us in the Midwest CATV Rose Bowl Contest" on his/her company let. 
terhead to 1 303 643-4797. Contest entry is limited to cable television systems companies only. The prize will be awarded in the com-
pany name. The winning company will determine the individual to be given the prize. Midwest CATV, its suppliers, parent companies, 
subsidiaries and ad agency are not eligible. This contest is void where prohibited by law. Only one entry per company is permitted. 
The odds of winning will be determined by the number of entries received. No contest entries will be accepted if received by Midwest 
CATV after March 31, 1991. Total value of the prize is $2,070. Prize includes airfare from anywhere in the Continental United States 
to Los Angeles, CA, lodging for three nights, game tickets for two people, reserved grandstand parade seat, escorted game and parade 
transfers, continental breakfast New Year's Day, and a Universal Studios tour. No cash or prize substitutions. For more information 
contact Midwest CATV at 1 800 MID-CATV or write: Midwest CATV Sweepstakes, Fairways II at Inverness, 94 Inverness Terrace East, 
Suite 310, Englewood, CO 80112. The winner's name may be obtained by writing Midwest CATV after April 20, 1991. 



Tackle a trip to 
the Rose Bowl 

courtesy of Midwest CATV. 
This month, the Midwest CATV Customer 

Incentive Contest is featuring a trip to the Rose 
Bowl! So, don't fumble your chance for some 
California sun, fun, and football. 
You can enter the contest two ways. Option one 

is if you place your order for Florida Wire and 
Cable strand or hardware during March, your 
company is automatically entered. It's the best 
of both worlds. First, you get the highest quality 
strand made. Strand that's backed by 30 years 
of manufacturing experience, the industry's best 
warranty, and meets ASTM A-475 standards. 
Poleline hardware that conforms to ANSI C-135, 
NEMA and BELL specs. Products that have been 
hot dipped galvanized and made corrosion 
resistant. And, with a March order, you may 
win a trip to the Rose Bowl. 

Option two for entering, is for you, the 
company's authorized representative, to fax us on 
company letterhead, via fax machine, your name, 
title, telephone number, and the phrase "Please 
enter me in the Midwest CATV Rose Bowl 
Contest." It's that easy! 
Only one prize will be awarded. The prize 

includes roundtrip airfare from anywhere in the 
Continental U.S., lodging and tickets to the Rose 
Bowl in January, 1992. The winning company will 
be selected by April 15, 1991. 
So get on the ball, and 

enter today! 

a UNR Industnes Cornpany 

Mom than supplies So/titans 

1 800 MID-CATV 

Denver, CO • Clarksburg, WV • Dallas, TX • Lafayette, IN 
Ocala, FL • Phoenix, AZ • Pottstown, PA 

See us at the Texas Show, Booth 427. Reader Service Number 18 



Network signal and 
local insertion compatibility 
By Howard S. Zaremba 
Senior Director Network Operations, Engineering 
ME Cable Network 

The encryption of network program 
signals, the availability of multichannel 
random access insertion systems and 
automated switching control necessitate 
improved interactive system operations 
and procedures. These hardware and 
software developments are fueling local 
system revenue streams such as adver-
tising spot sales, addressable pay-per-
view and subscription services. Each re-
quires a high degree of technical sophis-
tication and the cooperation of the net-
work and affiliate for efficient operation. 
The industry goal is to ensure that the 

integration of network transmission 
signals and local spot inserts remain 
transparent to the end user, the viewer. A 
clean "seamless" program signal pre-
serves the integrity of network program-
ming and enhances the value of the local 
system advertising environment. 

Local affiliate breaks 
Local advertising sales adds important 

channel value for the operator. It is pro-
jected that over the next five years local 
ad sales revenue will increase at a faster 
rate than national ad sales (Table 1) and 
capital expenditures for insertion hard-
ware will become one of the fastest grow-
ing segments of the headend equipment 
market (Table 2). 
From an operational and technical 

standpoint, the cable networks encourage 
local ad efforts by formatting availabilities 
that support local sales strategies, such 
as the number and length of breaks per 
hour and the times at which they occur. 
The automated local environment re-
quires that affiliate breaks fall as close as 
possible to the same time each hour. In-
sertion times are programmed for limited 
time periods. Once inside this window, the 
playback source, such as a VCR, will 
move into a "heads up" mode. The break 
is now ready to roll upon receiving the 

proper tone cue. If the tone is sent outside 
the window, some systems will not be ac-
tivated and the break will be missed or roll-
ed late, clipping a spot or a program. 

Over the past 10 years insertion sys-
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tems have evolved from a simple tone de-
coder, switcher and single VCR that rolled 
pre-edited fixed spot sequences. Today 
random access, microprocessor con-
trolled systems offer on-line spot selection 
to multiple networks and provide post-air 
printouts and billing features. 

Increasing ad revenues and expendi-
tures on insertion hardware are some indi-
cation of the growth and importance of 
local sales to the system bottom line. The 
need to improve the overall local product 
and better satisfy client needs will con-
tinue to stress basic quality control, both 
as it relates to equipment purchasing 
decisions and system operations issues. 

Signalling techniques 
DTMF or dual-tone multifrequency con-

trol pulses were developed by the telcos 
and gained widespread acceptance by 
the CATV industry. While they have 
become a de facto standard for most in-
sertion system operations, DTMF tones 
are susceptible to transmission noise and 
level disparities that must be carefully 
monitored for proper decoding. 

Control tones are commonly transmit-
ted via three primary signal paths: narrow-

band companded subcarriers, wideband 
subcarriers and as an encoded data 
stream. Each transmission format has its 
own technical characteristics and uplink 
and headend equipment requirements. 

Most program networks have migrated 
to an inaudible tone format, which is more 
flexible and aesthetically less objection-
able than the audible "beeps" within pro-
gramming. Moving tones off program 
audio also results in system economies 
and better utilization of subcarrier 
bandwidth. 

For example, A&E locates all network 
control tones on a wideband audio sub-
carrier located at 6.8 MHz. Local operators 
using A&E cue tones for spot insertion or 
blackouts bridge the subcarrier output off 
the satellite receiver to the DTMF input of 
the insertion system. Stereo and mono 
program audio are taken directly off the 
descrambler. The 6.8 MHz subcarrier 

also serves as a bypass default for pro-
gram audio. During normal scrambled 
periods a barker message is transmitted 
notifying non-subscribers that A&E is 
scrambled. 

(Continued on page 34) 
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Danny Cachuela, Chairman, Barry M. Pressman, VP, Sales & Marketing, and The ConTec Team. 

THE CONTEC COMMITMENT: Promises Kept 
There's a new team at ConTec these days. 

A team of experienced management 

professionals, regional sales managers, 

account executives, and trained techni-

cians. 

A team with the renewed drive to be the 

best. We call that the ConTec Commitment. 

It reminds us every time we sell or service a 

piece of equipment, that your business 

depends on quality workmanship, rapid 
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turnaround and professional account 

service. It's also a reminder to you of our 

pledge — that every converter, remote, 

and replacement part is warranteed to be 

a top performer in its league. 

We're out to prove that the people at 

ConTec can make the difference. 

Come meet us at the Texas Show, Booth 

#151, or call your ConTec regional sales 

manager for more information. 

REGIONAL SALES 
MANAGERS: 
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OUR COMPETITION IS 
BEHIND THE TIMES. 
WE HAVE , Elk NOW. 
Everybody talks about 1 GHz cable. 

Times has it now — ready for delivery. 

It's the extraordinary new T10 drop and 

semi-flex cable that lets you install the 

future now. The highest available 

bandwidth in the industry will not only 

carry more channels and offer a better 

quality picture— it's also perfectly suited 

for High Definition Television. Install 

this competitively priced technological 

breakthrough now and prepare for 

tomorrow. Of course, triple-bonded TIO 

is compatible with your existing cable 

plant and connectors so you can upgrade 

at your own pace. And isn't that what 

you'd expect from the leader in cable 

ology? Call 1-800-TFC-CATV, or 

.,Iriore information, write us at 358 Hall 

e, Wallingford, CT 06492 today. 

71MES FIBER COMMUNICATIONS, INC ® 
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technology meets the bottom line 

us at the Texas Show, Booth 163. 
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Fiber optics 
give you the quality edge. 
CALAN's Sweep/Analyzer 
keeps that edge sharp! 

Improving subscriber service and satisfaction. The main reasons behind your 
commitment to using fiber for your trunks. 

And the CALAN 1776/1777 Integrated Sweep/Spectrum Analyzer System 
is the most effective way to protect your investment. 

Developed by the industry pioneers in sweep/spectrum analysis, 
CALAN's rugged 1776/1777 provides extremely high resolution 
with no interference to the subscriber. Programming flexibility 
and a multiple reference feature allow normalization to 
any node (hub site) in the system. 

Call or fax today...for information on the affordable 
1776/1777...from the only company with a 
proven track record of sweeping 
through fiber. 

CABLE AND LOCAL AREA NETWORKS 

CALAN, INC. Dingman's Ferry, PA 18328 • 1-800-544-3392 • In PA: 717-828-2356 • FAX: 717-828-2472 

See us at the Texas Show, Booth 643. Reader Service Number 21 



Integrated 
AML/FO systems 
By Tom Straus 
Chief Scientist, Hughes Microwave Products Division 

AML and fiber optics are both used 
for transportation of CATV signals from 
a single transmitting point to one or 
more receiving points. In that sense 
they may be thought of as rivals but 
this need not necessarily be the case. 
Each has its advantages and disadvan-
tages. In many cases these attributes 
can complement one another. 

It is well-known that fiber-optic sys-
tems have made tremendous strides in 
the past few years. This is particularly 
true of systems that carry a multiplicity 
of VSB/AM (vestigal sideband/ampli-
tude modulated) TV channels. The 
stringent requirements on carrier-to-
noise (C/N) ratio and linearity imposed 
by this format are indeed a severe test. 

FM and digital modulation would be a 
lot more forgiving but the need to re-
process every channel at each receiv-
ing point is such a serious drawback 
that the primary interest, and one that 
this discussion will be limited to, 
remains transportation of VSB/AM sig-
nals. 

Although perhaps not as widely 
known, the same remarks can other-
wise be made with regard to AML 
microwave. In particular, in the area of 
relatively low-cost block upconversion 
and power amplification technology, an 
increase in power by a factor of 200 
has been demonstrated within the last 
six years. Moreover, high power all 
solid-state channelized transmitters 
have been developed with which a 
microwave system C/N of 60 dB can 

Table 1: System pros and cons 

Microwave 
Speed of installation. Can generate imme-
diate cash flow from "cherry-picked" loca-
tions. 

Subject to temporary path fades. 

Possible path blockage with tree growth or 
new intervening construction. 

Requires FCC license and frequency coor-
dination. 

Line-of-sight required. Tower required if no 
existing structure available. 

Line-of-sight path is minimum distance. 

Ease of crossing rivers and similar terrain 
obstructions. 

May not be able to locate large antennas 
near residential areas. 

Requires 18 GHz frequency division multi-
plexing with 13 GHz equipment to extend 
capacity beyond 80 channels. 

Two-way links implemented with addition of 
filter and circulator. 

Usually lower overall system cost, espe-
cially for multiple paths. 

A 60 dB C/N obtainable at distances 
exceeding 30 km; 56 dB C/N at >25 km 
with block conversion transmitter. 

Fiber optics 
Similar to cable construction but requires 
special skills for splicing. 

Impervious to rain. 

Possible damage to fiber due to natural 
disasters, accidental cuts or sabotage. 

No RF leakage from the fiber. 

Requires right-of-way for cable installation, 
which may have to be underground. 

Distance typically 30 percent greater than 
line-of-sight. 

Must follow right-of-way. 

May not be allowed to cross green belts. 

With multiple fibers and/or wavelength divi-
sion multiplexing (WDM) provides essen-
tially unlimited bandwidth. 

Multiple fibers in cable or WDM required for 
two-way links. 

Usually higher cost except for short dis-
tances. 

Performance limits set by Rayleigh 
backscatter in fiber and statistical wave-
form clipping by laser diode threshold; 55 
dB at 20 km. 

be realized at ranges well in excess of 
30 kilometers. Although FM and digital 
microwave have performance advan-
tages just as with fiber, the same com-
plexity and cost considerations greatly 
favor microwave VSB/AM carriage 
when a large number of channels is 
being carried by the system. 

Microwave vs. fiber trade-offs 
In comparing microwave systems 

with fiber-optic transportation, a large 
number of factors need to be consid-
ered. This greatly complicates the rela-
tive evaluation in the general case, but 
in specific cases not all of these factors 
need come into play. Thus the pre-
ferred choice usually can be readily 
identified. For the more general situa-
tion the best that can be done is to list 
the pros and cons of each technology. 
This is done in Table 1. In a specific 
case the applicable factors have to be 
evaluated in terms of performance and 
cost. In many cases a microwave link 
already exists and the trade-off then 
involves only an upgrade of the 
microwave. In any case, some attri-
butes already can be seen to be gener-
ally complementary rather than com-
petitive. For instance, heavy rain can 
affect the microwave but full perfor-
mance is automatically restored when 
the storm passes. Properly installed 
fiber is unlikely to be affected, but if the 
cable is cut by a natural or man-made 
disaster, restoral of service is not so 
easy. 

The comparisons made in Table 1 
are generally self-explanatory. Howev-
er, further comments may provide 
some clarification. The line-of-sight 
requirement for microwave sometimes 
can be circumvented through the use 
of repeaters. For this reason, as well 
as to extend range, a series of "boost-
ers" have been developed. These 
devices are basically block amplifiers 
and their contribution to system noise 
and distortion must be taken into 
account just as is the case with optical 
amplifiers. 

If the day comes when compressed 
video data decoders are made avail-
able to each subscriber, AML, coaxial 
cable and fiber-optic transportation 
systems will all benefit from the advan-
tages of data format compared to 
VSB/AM. As well, the 80-channel 13 
GHz CARS band limitation may no 
longer apply then. In the meantime, 
low-cost 18 GHz block conversion 
equipment is being developed. 

(Continued on page 38) 
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PPC gives you a better grip on the future! 

U.S. Patent 4990106 

Unique "Tite-Bite" inner teeth design firmly grasps and surrounds 
the braid and jacket during crimping for a 360° seal that does not 
squash or damage the dielectric. The new design virtually eliminates 
RF leakage and offers improved weatherproofing and better per-
formance over current state of the art connectors. 
A single connector for RG-6 or one for RG-59 accommodates a 

wide range of cable, from 40% through quad. Color coding the con-
nectors (clear chromate conversion finish on the RG-6 and gold 
chromate conversion on the RG-59, along with individual identifica-
tion, stamping of each connector) helps simplify and assure 
"consistency" throughout your drop cable installations. See us at the Texas Show, Booth 354. 
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How to build 
ad sales WHILE 
CUTTING COSTS 
AUTOMATICALLY 
Channelmatic gives you the confidence you need 
to build local ad sales, knowing you have the 
only fully-integrated, automatic ad insertion 
system to back you up...a cost-effective system 
that'll make your insertion business much more 
profitable. 

And what's important, all of our equipment is 
modular so we can custom design the system you 
need to optimize your investment...a system that 
can match your plans for long term growth. 
Call, FAX or write for your free copy of our 
AD INSERTION DESIGN GUIDE. 

821 Tavern Road, Alpine, California 91901 
PHONE: (800) 766-7171 • FAX: (619) 445-3293 
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AD INSERTION EQUIPMENT 
From satellite-delivered interconnects 
to single channel ROS...the system of 
choice, from the unquestioned leader 
with more than 5000 channels on-line 
every day. 

— 1 

TAPE COMPILING/EDITING 
Exclusive-Vibase system puts control 
back where it belongs — with your 
Traffic Manager.. saves time, labor 
and tape.. eliminates the possibility of 
scheduling errors. Simply the best. 

PROGRAM PLAYBACK 
Automatic videocassette changer 
randomly accesses up to fifteen 
3/4" cassettes...full seven-day 
schedule programming of up to 100 
events per day for your Access 
Channels and PPV...more than five 
years of proven performance. 

AN SWITCHING 
DISTRIBUTION and 
CONTROL 

Reliable high performance modules 
give you the ultimate in audio and 
video switching, distribution and 
control automation...from the leader 
in CAW automation systems. 

CHANNELNIATIC 

CATV program switching 
enhanced by cue tone use 
(Continued from page 20) 

Signal operation 
The first three tones of the four-digit DTMF cue tone are 

those that identify the unique address of the individual satel-
lite network. The fourth tone identifies the specific function, 
where star (*) is used for start/on and pound (#) is used for 
stop/off. An example of a complete network cue tone would 
be shown as 138*/# (pronounced one thirty-eight star slash 
pound) and operates as 138* for on and 138# for off. 

Duration, timing and amplitude of the cue tone are deter-
mined by the individual satellite network's cue tone encoder 
as shown in Figure 2. Individual tones are normally 50 mil-
liseconds per digit pulse width with silence between tones 
nominally 50 ms. As shown in Figure 2, 50 ms of silence pre-
cedes the four-digit cue tone. 

Timing of the start/stop programming cue tones is not as 
critical as beginning/end of local avails. Cue tones must be 
sent at a predetermined time in the program before the local 
avail is to occur, known as pre-roll. Pre-roll time varies from 
network to network, ranging from five to eight seconds. Pre-
roll time is necessary to allow VCRs to thread-up and start 
playing. Cue tones are normally transmitted 8 dB below the 
average program level. We use 0 dBm at 1 kHz into a 600 Q 
load as a reference of program level. This calculates to 
0.775 V RMS (2.191 V peak-to-peak) as shown in the follow-
ing equation. 

P = E2/R 

0.001 = E2/600 
0.6 = E2 

E = 0.775 V RMS at 1 kHz. 

Note: 0 dBm = 0.001 watts; R = 600 Q 

Cue tones transmitted at 8 dB below the reference audio 
level would therefore be 0.308 V RMS or 0.872 V peak-to-
peak and, for most decoder manufacturers, is the accepted 
level. 

Receiver function 
A cue tone receiver monitors the baseband audio of the 

satellite service generating the tones, and if used for an 
audio/video AB switch it is connected to the normally open 
contacts of the AB switch. When configured as shown in Fig-
ure 3, normal programming is connected to the modulator 
until the start/on cue tone is received, connecting the alter-
nate program source to the modulator. The AB switch 
remains in this position until the stop/off cue tone is received, 
which connects the normal program back to the modulator. 

Troubleshooting 
Generally speaking, there are few problems associated 

with receivers. Should one arise, it most likely would be that 
of no detection or intermittent detection of cue tones. This 
can be caused by too low or too high an audio level from the 
satellite receiver. 

In either case, a good tool for troubleshooting is a portable 
DTMF encoder pad (which may be purchased for less than 
$100 from an electronics distributor or some of the more 
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"Cue tones are used 
to control a variety 
of automated switch-
ing functions such as 
selecting a satellite 
channel, turning 
scramblers on/off, 
switching audio/ 
video signals or 
starting a local 
avail." 
popular retail outlets). This simple 
hand-held, battery-powered device 
generates the 12 standard DTMF 
tones: zero through nine, the star (*) 
and pound (#). A standard miniature 
phone jack permits direct electrical 
connection to the audio input of a cue 
tone receiver. A speaker output allows 
acoustic coupling of the generator to a 
telephone handset or microphone or 
provides audible feedback to the oper-
ator. A level control switch permits 
selection of a high or low audio output. 

With the tone decoder connected to 
the satellite receiver audio output, use 
an AC voltmeter or other audio mea-

Figure 3: Cue tone receiver configuration 
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surement instrument and adjust the 
satellite receiver audio level output for 
an average 0 dBm level. If the problem 
persists: 

• Remove the alternate satellite receiv-
er's audio from the tone decoder input 
only. 
• Connect the DTMF encoder to the 
tone decoder's input. 
• Enter the four-digit start/on cue tone 
to the decoder. 

"Spots at the 
Speed of Light" 

IllOptical Disc Insertion Systems• 

• High Quality (Up to 400 lines of 
resolution). 
• Reduced Maintenance. 
• Quick Access. 
• Interface with UMatic and SVHS 
technology. 

ARVIS  
The Right Spot At The Right Time 

300 Second Ave., Waltham, MA 02154 
1-800-272-7847 • In MA, (617) 890-5850 

Reader Service Number 24 

Upon completion of entering the 
four-digit on code, the audio/video AB 
switch should energize. If it does not, 
either the tone decoder card is at fault 
or the wrong code was entered. With 
the audio/video switch energized, send 
the four-digit stop/off cue tone, verify-
ing that your tone decoder is function-
ing at slow speeds. Contact the 
decoder manufacturer for repair of the 
tone decoder if intermittent operation 
continues. CT 

CLI 
Maintenance Tool 

Torque Wrench 
Improper connection of the 

F-Connector is the #1 
problem that leads to 

CLI signal leakage. 

Using a 
Mu'blink Torque 
Wrench can in-
sure proper connec-
torization and signal 
contact with the F-Con-
nector at a minimum cost. 

Call us for your nearest 
Multilink representative 

196 Morgan Avenue 
P.O. Box 955 
Elyria, Ohio 44035 
Office& Plant (216)324-4941 
Fax tt (216) 324-4947 

Torque Wrench 
Part #5530-TW 

Aug. 1989 

Erupneered to Make the DMerence 

See us at the Texas Show, Booth 625. Reader Service Number 25 
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Insertion capability 
(Continued from page 24) 

Automated headend control requires 
reliable signalling and addressability. 
Digital systems utilize more sophisticated 
control data sequences for customized in-
sertion and automated operation. One 
such application utilizes a digital data 
stream transmitted along with the com-
posite program signal and converted at 
the headend to DTMF control tones. 
Digital FSK data is less affected by satel-
lite "noise" than analog DTMF transmis-

sion and may result in more reliable signal 
decoding and execution. 

Signal encryption 
The industrywide decision to imple-

ment a unified encryption format for net-
work program services has had a positive 
impact on signal quality control and oper-
ating procedures. Improved headend de-
sign and closer signal monitoring, due in 
part to signal scrambling requirements, 
are helping to standardize system oper-
ations. 
The encrypted program signal must be 

transmitted and received within tighter 

NOT ALL TDRs ARE 
USER FRIENDLY. 

Most TIME DOMAIN 
REFLECTOMETERS 
(TDRs) require a college 
degree to operate. Many 
need programmer level 
interaction. And some cost 
an arm and a leg. 

Not so with RISER-BOND 
INSTRUMENTS' TDRs. 
"High Tech Simplicity" 
means COST EFFECTIVE 
cable fault location. 

RISER-BOND INSTRUMENTS 
earned its stripes by 
offering a wide range of 

Model 1210 TDR, 
Cable Fault Locator 

portable TDRs, from the 
most powerful and versatile 
Model 1210 with auto-
search and thermal printer, 
to the handy Model 2901B+ 
take-anywhere units. 

Switch on and use — no 
tedious menus to drive 
through. Test and locate 
faults directly on any 
metallic paired cable, 
whether coaxial or twisted 
pair with no risk of damage 
and with absolutely no 
programming knowledge. 

Only S4,395 complete! 

-RISER-BOND 
INSTRUMENTS 

In Canada Contact: 

5101 N. 57th St. 

Lincoln, NE 68507 

1 (800) 688-8377 

See us at the Texas Show, Booth 107. 
Reader Service Number 26 

ARMS TELECOM 1 (800) 363-1888 

tolerances than the unscrambled signal 
to maintain proper descrambler authori-
zation. This requires more accurate level 
metering and signal maintenance. The 
VideoCipher encryption system also util-
izes a digital audio format that has im-
proved program audio signal-to-noise 
from 56 to 70 dB and provides stereo and 
mixed mono options. 
The addressable unit authorization 

scheme and program epic definitions 
allow for universal selectivity and control. 
Circular blackouts and increased security 
have aided in the development of regional 
program networks and increased the de-
mands on system headends for more rack 
space and better design. 

Finally, the VideoCipher system pro-
vides for a 19.2 kilobit data channel in the 
vertical blanking interval (VBI), which can 
be configured for a variety of system con-
trol and download uses. Several networks 
have already begun to use this data 
stream for advanced network control and 
affiliate updates. 
Most local insertion systems consist of 

a vertical interval switcher, a tone decoder 
and a stand-alone VCR for source mate-
rial playback. A well-designed system will 
perform glitch-free vertical interval 
switching between the insertion source 
and the satellite-delivered program net-
work. As systems upgrade to take advan-
tage of multiple network opportunities, 
more complex insertion capabilities are 
required. Some random access systems 
insert into multiple networks with 
non-overlapping local break placement. 
These systems can be programmed to 
cue, roll and insert spots into pre-selected 
networks, recue composite reels and pro-
vide post-air verification and billing. This 
level of automation requires a system 
design that can genlock several asynchro-
nous signal sources and maintain proper 
sync and alignment with the CATV inser-
tion channel. 
The fast growing regional sports net-

works illustrate the complexity of the 
switching technologies necessary for 
smooth and efficient operation. Locally, 
systems must switch cleanly between 
multiple transponders and satellites. As 
blackout requirements increase, networks 
are becoming fully software driven with 
the uplink controlling and polling headend 
switching operations. 

VCR playback machines 
The most common use of DTMF tones 

transmitted via satellite by the program 
network is for rolling a VCR playback 
machine at the local headend. The master 
reel is advanced to a specified cue point 
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Table 1: Cable advertising 
revenues (in thousands 
of dollars) 

National spot 

1990 
1991 
1995 

1,646 
1,862 
2,980 

Local spot 

620 
769 

1,464 

+ 81 percent + 136 percent 

Source: Paul Kagan Associates Inc. 

Table 2: Insertion system 
hardware expenditures 

1,800 
3 

1990* 
Systems inserting 1-6 chs. 
Inserted channels (average) 

5,400 Total inserted channels 
x $6,000 Per channel (estimate) 

$ 32,400,000 Total expenditures 

1995* 
2,200 Systems inserting 6-12 chs. 

6 Inserted channels (average) 

13,200 Total inserted channels 
x $6,000 Per channel (estimate) 

$ 79,200,000 Total expenditures 

• Systems with over 3,500 subs 

Source: Channelmatic Inc. 

and parked for playback. The programmed 
tone sequences and timing commands 
roll the VCR, insert the break and switch 
back to the primary program source. 

Playback reels may be edited by break 
or be master spot reels for random ac-
cess. Spot reels are then encoded for 
automated spot cueing. Accurate tape en-
coding with a reliable format (such as an 
SMPTE time code) is necessary to reduce 
miscues and other spot discrepancies. 
System hardware must be properly 

aligned for proper insertion operation. 
Poor or infrequent VCR maintenance is 
the cause of many audio/video playback 
discrepancies such as video rolls, skewing 
and tearing. A VCR will begin to slip after 
continued jogging, shuttling and extended 
use. A miscue of only 20 frames may 
cause clipping of a commercial spot or 
program bumper. 
Worn tape heads, transport damage 

and dirty pinch rollers cause tape creases 
and jamming and may lead to expensive 
repair bills if not corrected. Careful clean-
ing and handling and a planned schedule 
for routine, preventive maintenance will in-
crease equipment reliability and perfor-

CE ...The difference between 
I mediocrity and integrity. 

Since 1970 we have provided cable operators with a 
wide range of CATV repairs and engineering services. 
Our highly skilled technicians use the most technologically 
advanced equipment to ensure each module meets or 
exceeds manufacturer specifications. Without question, 
CET customers receive the highest level 
of repair service available in the indus-
try. If you're looking for more than just 
your average repair and cannot afford 
to compromise the quality of your sys-
tem, call us today. We're fast...effi-
cient...and affordable. 

800-247-5883 

OMMERCIAL ELECTRONICS, INC. 
CATV ENGINEERING SERVICES 

209 E. Jackson St. 
Gate City, Virginia 24251 
800-345-6834 (in VA) 

Authorized factory 
repair center for r 
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mance. Other problems such as high 
humidity, extreme headend tempera-
tures, static electricity and power line tran-
sients wreak havoc with internal micropro-
cessors and compromise equipment 
operation. While plant climate control and 
power conditioning can be costly, they 
should be considered as part of any 
serious plant upgrade. 

Network signals are continually mon-
itored and evaluated by trained master 
control and earth station personnel. A 
satellite downlink and local system feed 
provide a full range of signal cross-check 
monitoring for stereo audio, tone decode 

verification, RF levels and composite 
video signals. 
Each playback/uplink facility may utilize 

different house reference levels, depend-
ing on plant configuration, technical con-
straints and operating philosophy. A trans-
mission standard should best represent 
the programming mix and be subject to 
extensive testing and evaluation through-
out the entire signal path. 

For the local operator, setting audio 
levels can be especially subjective. Pro-
gramming with a wide dynamic range, 
when juxtaposed with spot materials that 
are highly compressed or synthesized, 

COMMUNICATIONS TECHNOLOGY MARCH 1991 35 



"The network and 
local operator must 
provide source mate-
rials that meet high 
standards to ensure 
that technical prob-
lems do not interfere 
with ... program con-
tent." 

creates subtle psychoacoustic disparities, 
which the ear may perceive unevenly 
when in fact the average levels are the 
same. 

Most network facilities meet or exceed 
broadcast RS-170A baseband specifica-
tions and RS-250B transmission stan-
dards, which are a benchmark for eval-
uating audio and video signals. Proper 
test equipment and trained headend tech-
nicians are necessary for setting and 
maintaining proper levels. 
The network and local operator must 

ensure that overall video/audio quality is 
balanced, clean, and free of audio "hiss" 
and video "sparkles." System operators 
should verify signal levels on a regular 

basis. For example, A&E transmits bars, 
reference tone and VITS for video meas-
urement each morning (6:30-6:35 a.m. 
EST, Galaxy I, Transponder 12). 
Most cable programmers operate with 

several levels of facility backup protection 
and monitoring redundancy to protect the 
network service. The satellite downlink is 
monitored with audio and video LED 
presence detectors, video sync detector 
alarms and ongoing audio/video quality 
checks. A failed or unauthorized de-
scrambler at the local headend will throw 
the network signal into the scrambled 
mode. The VideoCipher descrambler pro-
vides a bypass contact closure for alarm-
ing purposes. Many networks and local 
operators utilize sync detector alarms to 
protect against an extended outage 
period. These alarm systems may also 
utilize remote dialup features for operators 
without full-time coverage. 

Periodic system failures challenge 
every facility. Insertion system transients 
may result in missed breaks and lost 
revenue. On-site automated logging 
devices can be a valuable diagnostic tool 
to determine actual break roll times, tones 
received or not received and other critical 
system data. The A&E/Group W Satellite 
Communications complex is staffed 24 
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hours a day, providing network monitor-
ing and a hotline for scrambling and af-
filiate technical support (see accompany-
ing figure). 

At a time when the consumer has ac-
cess to CD quality audio and views first-
run films on Super-VHS players, the cable 
industry must work harder to satisfy this 
hypercritical TV viewer. Before the pro-
mises of HDTV and other high end tech-
nologies can begin to pay off, basic con-
cerns for systemwide quality control and 
performance must be met. 
The network and local operator each 

deal with a wide range of program sup-
pliers, whether they be program distribu-
tors or local commercial producers. Close 
evaluation of all tape materials and special 
care in dubbing and playback is important 
for maintaining consistent quality. The 
network and local operator must provide 
source materials that meet high standards 
to ensure that technical problems do not 
interfere with and obscure program con-
tent. Basic concerns such as the number 
of tape passes, excessive dropout, head-
clogs and faded picture quality detract 
from the cable product. Poor quality com-
mercial insertion materials do not exhibit 
the local advertiser favorably nor en-
courage positive consumer response. 

Interaction and accountability 
Integrating sophisticated digital system 

control and source switching into the 
existing analog and baseband headend 
environment places a premium on train-
ing, quality control and preventive main-
tenance. The scrambled, addressable 
CATV universe requires more interaction 
and accountability between the network 
and local affiliate. Program signals have 
become more standardized and better 
managed in order to deliver quality audio/ 
video to the viewer. 
The next few years will see a marked 

increase in the variety and scope of audio/ 
video programming and digital informa-
tion downloaded locally, both as addi-
tional revenue streams and for affiliate 
marketing and technical support. Ser-
vices such as affiliate E-Mail, premium 
pay-per-view and customized data/text/ 
graphics offer new opportunities that will 
demand improved system technologies 
and operating imperatives. CT 

Acknowledgements: Special thanks to 
GWSC O&EG for its assistance. 

Reprinted with permission from the Na-
tional Cable Television Association's "1990 
NCTA Technical Papers" and updated by 
the author 
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Sure to be cable TV's 
hottest rerun 

SAM Jr. — back by popular demand 
Wavetek is bringing back a 

classic: SAM Jr. This tough, proven, 
signal level meter offers a full tuning 
range of 10 to 450 MHz and wide 
measurement range of -35 to +60 
dBmV. 

Although most classics fall prey 
to price increases, this masterpiece 
returns with a price decrease! SAM 
Jr. is the same, accurate, dependable 
SLM that we've produced in the past, 
but we're offering it at a reduced 
price of $840! 

Standard features of the SAM Jr. 
include: 

• Exclusive Lexan® case to 
withstand the roughest treatment 

• Front panel calibration control 
for increased accuracy 

• Gold plated attenuator switch 
contacts for longer life 

• Rechargeable NiCad batteries 
and charger 

• Completely waterproof when the 
lid is closed and latched 

Let your subscribers enjoy 
the "classics" with the best cable 
performance. Contact your nearest 
representative or distributor for a 
free demonstration of SAM Jr. or any 
other Wavetek product. 

800-622-5515 

'eLexan is a registered trademark ot General Electric 
Corporation. 

See us at the Texas Show, Booth 615. 
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AML/fiber systems 
(Continued from page 30) 

Cost is often one of the most impor-
tant factors in determining the choice 
between microwave and fiber. With 
fiber, the biggest cost contributors are 
usually the cable and construction. 
This latter varies greatly depending on 
whether the situation calls simply for 
overlash, new aerial or underground 
installation. 

In channelized AML systems the 
largest cost factor is usually the trans-
mitter. If all of its capabilities are fully 
utilized this is also the most cost-effec-
tive solution. However, in many in-
stances the power available at some 
output ports is either underutilized or 
not connected at all. In that case the 
much lower cost block conversion 
transmitter becomes the most cost-
effective solution. Even here, the high-
er the power, the greater the cost effec-
tiveness, as illustrated by comparison 
of the AML-IBBT-116 with the newer 
AML-HIBT-118. A 5 dB increase in 
power output capability will be associ-
ated with less than 2 dB increased 
cost. Both transmitters can be effec-

Table 2 
# of 
chs. 
12 
21 
35 
60 
80 

Power output 
per ch. (dBm) 
20 
18 
15 
12 
11 

C/N 
(dB) 
66 
64 
61 
58 
57 

tively matched to mid-size microwave 
system requirements. In the smallest 
systems, the compact outdoor trans-
mitter (COT) series provides the opti-
mum cost solution. In this case trans-
mitter cost no longer dominates system 
cost. 

The performance comparison made 
at the bottom of Table 1 assumes 40-
channel loading with both composite 
triple beat (CTB) and composite sec-
ond order (CSO) better than 65 dB 
when the measurement is made with 
CW carriers. Both microwave and fiber 
benefit when modulated carriers are 
utilized but most manufacturers stick 
with CW measurements since this pro-
vides a common yardstick and is not 
dependent on details of the modula-
tion. Both fiber and microwave benefit 
as well when parallel paths are utilized 

to reduce channel loading. However, 
the distortion limitation for the 
microwave is usually CTB while with 
fiber CSO plays an important role. 

Increasing channel loading to 80 
channels in a microwave transmitter 
typically requires about 3 dB back-off in 
output power per channel as compared 
to 40-channel loading with the same 65 
dB CTB limit. That is, for a large num-
ber of channels total power is roughly 
constant for constant CTB. By contrast, 
CSO in laser diode fiber systems 
degrades rapidly as channels are 
added to the high frequency end of the 
spectrum'. As a result multiple laser 
plans that avoid octave bandwidths are 
often employed. 

Integrated systems 
Integration of AML with fiber has 

previously been shown to be advanta-
geous in a number of circum-
stances2.3. In particular, it is impractical 
to establish hundreds of receive sites 
in a microwave point-to-multipoint sys-
tem even if the required line-of-sight 
were available for each path. The 
largest metropolitan area AML system 
employs only a little over 30 sites. 
Fiber on the other hand can penetrate 
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Table 3 
Transmitter: 

Modulation index/channel = 5 %t 
Relative intensity noise = -155 dBc/Hz 
Power into fiber = 4 mW 

Receiver: 
Response = 0.85 % 
Noise equivalent current = 5 pA/N/Hz 

deeply into the trunk as in fiber back-
bone, or indeed all the way to the 
bridger. In such instances utilization of 
the combined microwave and fiber 
technologies can lead to both perfor-
mance and cost advantages. 

Consider for instance the range that 
can be reached when employing an 
AML-HIBT-118 transmitter. Table 2 
summarizes the performance parame-
ters of this equipment for 65 dB CTB 
and OSO. When combined with a 40-
channel fiber-optic "tail" having the 
characteristics assumed in Table 3, the 
link will have an overall performance 
summarized in Table 4. 

It is assumed in Table 4 that the 
microwave path utilizes 10-foot anten-
nas, has 4 dB total waveguide loss, 
and is permitted to fade below 35 dB 

C/N for only one hour/year. These 
assumptions, and that of average mul-
tipath and rain (CCIR Zone D2), deter-
mine the microwave path length. In a 
more benign rain zone (CCIR Zone E) 
the microwave path distance increases 
to 31.7 km, and even to 45.4 km if the 
best multipath conditions prevail. 
These line-of-sight distances when 
added to the fiber tail length are signifi-
cantly greater than what could be 
achieved with fiber alone with the same 
total link noise and distortion perfor-
mance. Moreover, since the distance is 
large, the cost saving with microwave 
will in general also be very substantial. 

As was previously pointed out, the 
mechanisms that can interrupt a 
microwave path are totally different 
from those that can cut a fiber trans-
mission. Thus it is natural to consider 
the one a backup for the other if fully 
redundant transmission paths are 
desired. Since such a backup service 
would be expected to be infrequently 
needed, it also might be acceptable in 
the interest of cost saving that the qual-
ity of the backup need not be quite as 
high as the primary link. In this sense 
fiber could serve as a backup on longer 
links. Conversely, if fiber is the primary 

Table 4 
Microwave path length 
Microwave C/N 
Microwave C/CTB 
Fiber tail length 
Total link C/N 
Total link C/CTB 

25 km 
56 dB 
65 dB 
16 km 
52 dB 
62 dB 

link, a lower cost microwave backup 
could be selected than would otherwise 
be the case. Since both equipment and 
path redundancy is thereby provided, 
with automatic switch-over at VHF 
being easily implemented, the overall 
reliability of the supertrunk will be 
orders of magnitude higher than with-
out the redundancy. CT 
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How to motivate your tech staff 
By Rikki T. Lee 
Consultant 

If you're reading this column, then 
you certainly qualify as a member of 
the CATV technical community on the 
cutting edge. You're a born leader with 
great management skills. You'll go far 
in your career, since you're a natural at 
working with people. 

I've just shamefully motivated you to 
read further. Wait — before you get 
mad about being manipulated, think 
about it. When was the last time your 
boss complimented you on something 
you did: writing a lab report, preparing 
last week's seminar, etc.? How did you 
feel about being recognized for your 
achievement? Most likely it boosted 
your spirits and maybe led you to share 
the compliment with others (a snowball 
effect for the ego). 
Now consider your tech staff — 

those installers, technicians or engi-
neers whom you supervise every day. 
Like many of today's managers, you 

might subscribe to the philosophy that 
"no news is good news." After all, if 
your techs ever did anything wrong or 
weren't on schedule, they'd hear about 
it. But if they completed their work 
according to standards set by the com-
pany, it's just what you expect; i.e., no 
comment (or compliment) needed. 

In such an environment, the tide 
doesn't just turn against you — it ebbs, 
and for many of your employees. Job 
performance becomes uneven and 
might show a steady decline. High 
standards may suffer, replaced by the 
attitude of "let's do it quickly and get 
out of here." Mondays and Fridays 
become days of rest, one-hour lunches 
gradually build into two hours, and peo-
ple complain about boredom. To set 
things right, you issue a Riot Act 
memo. 

Enhancing self-esteem 
A little bit of motivation early on will 

prevent a lot of headaches later. If 

everyone on your team practices self-
motivation techniques, you're off the 
hook — but you're probably not so 
lucky. You must take the responsibility 
to motivate your staff yourself; enhance 
their self-confidence and self-esteem 
with your actions. The more confident 
that people feel about their work, the 
better they perform. This holds true for 
the greenest installer to the most sea-
soned MSEE and everyone in 
between. 

The first step in building employee 
self-esteem consists of speaking with 
your staff as well as "actively" listening. 
Whatever you say to your people (and 
how you say it) can affect in a positive 
or negative way how they feel about 
their work and themselves. Rephrasing 
their comments and giving both visual 
and audible clues that show you're 
really listening can work wonders. 

Instead of continually working 
behind a closed door, do some walking 
around staff offices at least once a day. 
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In other words, spend a little more time 
in the trenches; it's called "schmooz-
ing." But if you don't have time, make 
time. You could delegate one of your 
enjoyable tasks as a reward to a hard 
worker. 

No one's too busy in the headend to 
hear "Hi, how are you?" No one's too 
preoccupied in the design room to be 
asked for their opinions about the new 
CADD software. No one's too laid back 
in the lounge to talk to a good listener 
about a work-related or family problem. 
To paraphrase an old cola slogan, posi-

tive personal communication is the 
pause that refreshes tired techs. 

Of course, you'll achieve better 
results if you go beyond small talk. 
Thank your staff engineer for submit-
ting a report on time (but don't add 
"finally"). Give praise for that excellent 
presentation at an SCTE seminar. Con-
gratulate a tech for completing an NCTI 
course. Invite staff members for coffee 
while you express some constructive 
concerns about improving job prac-
tices. 

Make motivation one of your main 

Here's How to Insta11150% 
More Fiber Optic Cable Each Day 
(..re‘‘ s typically install between (000 and 

8,000 feet of R.) Cable in a normal work 
day. But, the same crew can install 20,000+ 
feet of cable using the Arnco system. 

Arnco increases cable placement produc-
tivity because it provides an integrated 
system that includes innerduct, pull-tape, 
lubricants and accessories. All are perfectly 
matched for efficient cable entry. 

Crews also benefit from the Arnco pulling 
system with tension meter and recorder 
which helps prevent over tensioning. It also 
helps crews anticipate potential problems 
due to turns, changes in elevation, and 
duct configuration. 

What it all means is that your crews 
can install more cable faster with fewer 
problems, and in longer cable lengths 
which means fewer splices. 
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responsibilities as a manager. It's an 
ongoing task: When you agree with 
someone, say so. When a tech's right, 
say so. When you're wrong, say so. 
You'll gain respect because you'll show 
that you respect others. Still, by 
enhancing self-esteem, the aim should 
be to strengthen your staff's job perfor-
mance, not to boost your popularity. 

Setting goals 
The award for most talked-about 

topic in technical management these 
days (envelope, please) goes to goal 
setting. The time for simply talking 
about setting goals should come to an 
end; it's time to set goals. To help moti-
vate and give your staff that constant 
feeling of personal accomplishment on 
the job, you'll need more than a manu-
al of performance standards, more 
than classroom training, more than an 
infrequent "thumbs up" gesture. 

You can provide written individual 
goals for staff members whose jobs are 
predominantly task-oriented, such as 
installers and some technician levels. 
Also include group goals for interde-
pendent tasks. But how do you set 
goals? Just follow these steps: 

1) Compile specific tasks and on-
the-job behaviors (e.g., preparing fiber-
optic splices, testing return loss, etc.). 

2) Specify by which method perfor-
mance will be measured (demonstra-
tion, observation in the field, work 
orders, etc.). 

3) Assess the level or standard of 
the behavior over a certain time span 
(e.g., connecting 10 leak-free drops in 
one day). 

4) Establish a means of providing 
feedback as well as a variety of incen-
tives or rewards (time off, bonuses, 
training, public recognition, letter in 
employee's personnel file, etc.). 

5) Explain the goal-setting program 
and seek out employee commitment, to 
result in a signed agreement to partici-
pate. Assist staff members in setting 
personal or other professional goals. 
Disseminate performance goals in writ-
ing to the employee. 

6) Provide initial training or follow-up 
instruction (if necessary) for meeting 
minimum performance standards. 

7) Monitor the program regularly 
and perform any modifications to 
employee goals; communicate these 
changes in writing. 

8) During employee performance 
appraisals, evaluate the success in 
attaining goals. Add more goals as job 
tasks increase. CT 
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Testing viewers' great expectations 
How clear a video image are cable 

viewers demanding today? How high 
will their expectations rise in the future 
— and how fast? These are two ques-
tions that have big-money implications 
for designers and owners of CATV sys-
tems. But hard data has been difficult 
to come by — until now. 

In time for the late-March NCTA 
convention, a research group led by 
CableTelevision Laboratories Inc. 
(CableLabs), plans to publish a paper 
that begins to answer these questions. 
CableLabs, the research consortium 
funded by cable MS0s, designed the 
test and has worked with the Applied 
Media Lab of General Instrument's Jer-
rold Communications subsidiary, based 
in Hatboro, Pa., to create a test facility 
to host dozens of randomly selected 
viewers. 

Viewers cast votes 
Exposed to carefully controlled 

sequences of subtly distorted images, 

the viewers are asked to indicate their 
subjective reactions by setting a slide 
switch, with the entire sequence of 
stimulus and response being carefully 
recorded on test equipment. A partial 
model of the test bed, on display at the 
Western Cable Show in Anaheim, 
Calif., in November, attracted sizable 
crowds of onlookers. 

The test's results, says Tom Elliot, 
CableLabs vice president of science 
and technology, will update data on 
viewers' video expectations that's now 
at least 10 years old. "What we do 
know," Elliot said, "is that a 'good' pic-
ture is a constantly moving target." 

Among the reasons for viewers' ris-
ing expectations: better TV sets and 

"The test's results ... 
will update data on 
viewer's video expec-
tations." 

Your Switching 
Solution. 

Hands Down. 
In today's fast changing world of cable 
programming, you need the right 
equipment to stay ahead of the game. 
Monroe Electronics is ready with what 
you need: Series 3000 program timers, 
switcher panels and cue tone receivers. 

Series 3000 gives you more value for 
the money, hands down! 
• Full capability for control systems 

monitoring 
• Automated and unattended 

headend switching control 

• Total control through timed signals, 
network cue tones, and Touch Tones 
at your remote location 

• Pricing that makes it the best buy on 
the market today 

• Highest quality, most reliable system 
available 
That's just a quick look at why Monroe 

Electronics is the leader in the cue tone 
signaling marketplace. And has been 
since 1978. For more information on the 
right solution to your switching problem, 
call us today. 

NILMONROE ELECTRONICS, INC.  

Er it takes the leader to solve the problems. 
100 Housel Avenue, Lyndonville, NY 14098 • 716-765-2254 • FAX 716-765-9330 • Telex 75-6662 

Reader Service Number 57 

monitors. These "give people a better 
microscope for seeing visual imperfec-
tions," said Elliot, who is on loan to 
CableLabs from his job as director of 
research and development at Tele-
Communications Inc. 

Nearing a plateau? 
Elliot predicts the Hatboro tests will 

reveal that viewers' rising expectations 
of picture quality may plateau in the 
future. The test should help determine 
the level of quality at which this occurs. 
It's clear these expectations are rising. 
In a 1958 test by the Television Alloca-
tions Study Organization, subjects 
defined a 28 dB signal-to-noise ratio 
(S/N) as their threshold of a "somewhat 
objectionable" TV picture. When the 
study was repeated in 1983, those 
sampled deemed a much better picture 
(one with a 38 dB S/N level) "some-
what objectionable." Elliot said he sus-
pects viewers today would find an S/N 
of around 48 dB acceptable, noting that 
the design specs of a typical CATV 
system today also are probably "in the 
high 40s;" in other words, just keeping 
pace with expectations. 

Many leading industry experts have 
visited the test bed at Jerrold's Hatboro 
facility, viewing its three racks of equip-
ment and test instruments, and being 
briefed on the experiment. Elliot and 
the test's other key figures — Jerrold's 
Michael Jeffers and Bronwen Lindsay 
Jones, a leading expert on measuring 
human psychophysical reactions to 
audio/video stimuli — are working to 
gain these experts' advance approval 
of the test's methodology so the even-
tual findings will have widespread 
industry acceptance. 

Breaking new ground 
The primary impairments introduced 

into the TV pictures that affect CATV 
system design are noise (measured by 
a carrier-to-noise ratio, C/N) and inter-
modulation (reflected in a carrier-to-
intermodulation figure, C/I). While reac-
tion to some of the impairments has 
been gauged on test subjects before, 
the current test adds some new com-
ponents — phase noise, microreflec-
tions (echoes) and chrominance-lumi-
nance delay inequality (envelope 

1 
oi 

44 MARCH 1991 COMMUNICATIONS TECHNOLOGY 



Shouldn't the cable your business 
is riding on be just as strong? 

The cable you're installing now may 
seem great today, but how's it going 
to hold up against tomorrow's heat? 
And the ever present gnawing by 
nature's pests? Install AT&T's fiber 
optic cable and you won't have to 
worry. 

That's because all AT&T fiber optic 
cable is designed to withstand harsh 
temperatures, rodents, lightning, and 
a host of other environmental stresses. 

like a look at our DŒ family of 
lightguide cable. Available in multi-
ple sheath designs, each is made with 
a high-density polyethylene jacket to 
resist abrasions—making it easy to 
pull and inexpensive to install, too. 
The DŒ also allows for easy end-

AT&T's fiber optic cable offers the 41' 

ruggedness and reliability needed 
for your aerial cable 'IV installations. 

prep and midsheath entry Rip cords 
lie beneath the jacket and armor, to 
allow for entry without damaging the 
fibers. 

AT&T's fiber has the smallest mode 
field diameter of any standard single 
mode fiber available. Light stays 
more tightly confined to the fiber 
core, providing outstanding trans-
mission performance—at both 1310 
and 1550 nm. 
And our D-LUX" 100 coating offers 

excellent stripability, static fatigue 
performance, and aging characteris-
tics, for superb splicing capabilities. 

You'll find, too, that all our fiber 
optic cable is backed by the design 
expertise and technology of AT&T 

Bell Laboratories. 
For more on cable that's at its best 

when the elements are at their worst, 
call AT&T at 1800 344-0223, 
ext. 223. 

Reader Service Number 37 
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Tekt comic 

Video plug-ins 
Tektronix has two new TV video 

plug-in modules for its 11000 Series 
oscilloscopes and DSA 600 Series sig-
nal analyzers. The 11T5H multistan-
dard video trigger is a companion plug-
in to the 11A34V high bandwidth video 
amplifier and triggers on all major TV 
standards, including HDTV. It handles 
line rates up to 1,280 lines per frame 
and can trigger on individual lines. The 
11T5H is fully programmable via the 
IEEE-488 GPIB and has four modes of 

11A34V.• BANDWIDTH VOID AMP 

MS mAp. 

CH 3 

CH 4 

Tektronix 

operation. The 11A34V has 75-ohm, 1 
M-ohm switchable input impedance 
and, when used with the 11T5H, pro-
vides display clamping and trigger 
source signals. The unit has four 300 
MHz channels, fast overdrive recovery, 
wide offset and dynamic range, plus a 
1 mV/div. to 10 V/div. sensitivity. 
Reader service #198 

Optical mainstation 
Magnavox's MagnaHub optical 

mainstation is for new-builds, rebuilds 
and upgrades of systems with no Mag-
navox Spectrum 2000 mainstations 
currently installed. It has an integral 
splice tray and accepts up to three opti-
cal receiver modules, each of which 
has RF output level adjustment, 
received optical level alarm threshold 
local and remote adjustment, DC 
power present LED indicator, optical 
power sensing/reporting, bandpass fil-
ters after each receiver and super 
FC/PC connectors. 

According to the company, the unit 
allows for easy future expansion of 
channel capacity and has "one box" 
mechanical design for installability and 
serviceability. Configurations available 
are one-way, two-way, coaxial/fiber 
redundant, with or without optical/coax-
ial return, and with or without integral 
pigtail. 
Reader service #197 

Share switcher 
Channelmatic's NSS-5A network 

share switcher (in concert with the 
CCU-232 channel control unit) 
expands two-channel insertion to eight 
channels using only two VCRs. The 
capabilities of the unit allow for options 
including insertion on a first-come first-
served basis, on selected channels 
from an operator-supplied schedule, or 
on all channels for delivery of emer-
gency or public service bulletins. 

The unit can decode DTMF cue 
tones from four networks and either 
pass the cue tones through or serve as 
a road block, enabling ad interconnects 
to share avails. The NSS-5A also facili-
tates cross-channel promotions and 
allows operators to cherry-pick the best 
programs from a variety of networks. 
An auxiliary program output enables 
satellite-delivered spot reels to be 
recorded for later playback on any 
selected network. 
Reader service #196 

Ground system 
PolyPhaser's PRM-25E chemical 

radial ground system attaches to a 
chemical PolyRod container to evenly 
distribute conductive electrolytes to 
lower soil resistance and reduce inter-
connecting inductance. The company 
says the PRM-25E achieves a good 
grounding system in poor or no soil 
conditions. Each unit is equipped with 
three 25-foot perforated 1/4-inch cop-
per tubings and one distribution valve. 
Reader service #209 

Tie kit 
Jensen's cable tie kit in a hip pouch 

is designed for greater cabling conven-
ience and hands-free tool portability. It 
includes a production-quality cable tie 
tool, a tie cutter, 100 ties (50 large, 50 
small) and a brown Cordura pouch with 
slots for each tool plus four compart-
ments to keep ties of different sizes 
separate and organized. The pouch 
clips comfortably to any belt or waist-
band. 
Reader service #208 
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Microwave test set 
Hughes Microwave Products Divi-

sion introduced its AML-MTS-60 
portable microwave test set. It can be 
utilized for checkout and alignment of 
existing AML systems, as well as for 
installation of new antenna paths. 
When configured in its broadband 
receiver mode, the unit can act as a 
field-portable transmit monitor that 

downconverts the microwave signal to 
VHF. 

The lightweight, battery-powered 
test set can substitute for a microwave 
receiver during initial antenna align-
ment when power is not yet available 
at the site. Alternatively, if power is not 
yet available at the transmit site, the 
unit can easily be reconfigured to oper-
ate as a microwave pilot tone genera-
tor to perform antenna alignment or 
receiver checkout. 

The battery provides a minimum of 
four hours continuous operation capa-
bility and can be recharged within eight 
hours. A set of microwave attenuators 
can be utilized to extend the calibration 
range. 
Reader service #206 

Message delivery 
Triple Crown Electronics' Intellitext 

is a TV signal interception and mes-
sage delivery system that functions as 

an add-on unit to enable existing TV 
distribution equipment to be addressed 
and remotely controlled. It can inter-
cept and add to (or temporarily 
replace) a distributed TV program for 
purposes such as paging, message 
delivery, advertising and other busi-
ness or personal announcements. The 
product can store and distribute as 
many as five pages of text each with 
six lines of 16 characters generated 
within a regular PC terminal. 
Reader service #205 

Network analyzer 
Hewlett-Packard introduced a net-

work analyzer for testing CATV compo-
nents, such as distribution amplifiers, 
filters, splitters, transformers and 
cables. The HP 8752B network analyz-
er measures amplitude, phase and 
group delay over a 300 kHz to 1.3 GHz 
(optional 30 GHz) frequency range. 
Also available is a time-domain analy-
sis option that permits device response 
to be analyzed as a function of physical 
distance. 

CATV components are designed to 
work in a 75-ohm characteristic 
impedance environment. The HP 
8752B is the first network analyzer 
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from HP designed for 75 ohms. The 
unit includes a swept-synthesized sig-
nal source with 1 Hz frequency resolu-
tion, a tuned receiver with 100 dB 
dynamic range and 19-cm (7.5-inch) 
full-color display. 

The unit doesn't require the premea-
surement calibration typically needed 
with network analyzers. The user sim-
ply connects the device under test to 
the analyzer ports and makes a mea-
surement. Test results can be sent 
directly to a printer or plotter by push-
ing a button. 
Reader service #207 

Oscilloscope 
Leader Instruments announced its 

autoranging 100 MHz analog/digital 
oscilloscope, Model 3100D, which is 
equipped with separate 4K memories 
for both display and reference memo-

ries, 40-MS/s maximum sampling rate 
and 100-MS/s equivalent sampling. It 
offers CRT readouts with cursors of 
voltage, time, frequency, phase and 
ratios for voltage, time and dB along 
with additional comment lines. The 
results can be downloaded to computer 
via the standard GPIB interface or to 
HP-GL plotter for hard copy. 

Up to four waveforms can be stored 
in memory. Waveform expansion of 
held information is possible from X1 to 
X100 with automatic interpolation. Held 
data from the display memories can be 
simultaneously displayed and overlaid 
onto stored data recalled from the ref-
erence memories for evaluation. 

Other features include autoranging 
vertical and horizontal, selectable aver-
aging from 2 to 256 bits, smoothing 
and pre-trigger view. The unit also has 
a dual timebase with calibrated 
delayed sweep plus alternate sweep, 
roll mode and trigger, and a universal 
power supply for 90 to 250 VAC. 
Reader service #204 

VCR controller 
Nexus Display Systems added the 

option of VCR control to its ADmaster 
photo digital advertising system. 

Encompassing both new hardware and 
software, the VCR controller is com-
pletely integral to the current ADmaster 
system. Applications include supple-
menting photo classified channels with 
local origination programming, full 
motion infomercials and full video pro-
duction advertisements. 
Reader service #202 

Converters 
Panasonic Communications & Sys-

tems has two new series of non-
addressable remote control cable con-
verters that incorporate new FCC-man-
dated circuitry. The TZ-PC145 and TZ-
PC175 incorporate the new automatic 
gain control circuitry required to meet 
FCC Part 15 output level requirements. 
Both units have a 550 MHz bandwidth 
and 85-channel tuning range. 
Reader service #203 

agile... 

• 

The NEW Generation 

• 
cAx• 

Processor 361HL 

Modulator 36OHL 

• VW 

Off Air Ch 2/69 In-Ch 2/YY Out Ch 2/YY Output 

The NEW Generation features user-friendly advanced microprocessor con-
trol, phase-locked synthesized crystal-referenced oscillators, automatic FCC 
Offsets, stereo, l-F loops, BAR graph and LED readout—all in low-profile, 
low-heat, high-performance 60 dBmV output design. Simply "STATE OF 
THE ART". 

II 
II 

Two-Year Warranty 

See us at the Texas Show, Booth 563. 
Reader Service Number 50 

Please request your free Cadco catalog 

2405 S. Shiloh Rd. Garland, Texas 75041 

Toll Free (800) 877-2288 (214) 271-3651 FAX (214) 271-3654 
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BROADCAST PREMIER. 

VIDEO 1PHER.'72 Commercial Descrambler Eqopped 

Presenting the Drake ESR1240 
Integrated Receiver/Decoder. 

Drake has been in business long enough 
to know what you demand in an IRD. 

The Drake ESR1240 IRD delivers high 
performance in an affordable, compact unit that 
combines a commercial grade satellite receiver 
with an integrated VideoCipher' II Commercial 
Descrambler Module. 

The ESR1240 IRD uses a new low noise 
70 MHz IF with threshold extension to provide the 
best possible picture and low data error rates 
under weak signal conditions. 

Convenient 
front panel access. 

The ESR1240 IRD's front panel design allows 
easy access to the descrambler module without 
having to remove the unit from its rack mounted 
position. 

Two front panel LEDs show sync and author-
ization status of the descrambler module. A 
two-digit LED display indicates C band channel 
selection. Channels 1-24 can be tuned in by the 
ESR1240 IRD's front panel channel selection 
switch and fine tuning control. 

VodeoCipher' .s a registered trademark of General Instrument Corporation 

Ownershe Or pOSSeSaron of Me ESR1240 IRD with a VuleoCrpherr II Commerc,al 

Decoder does hot eht.he the owner or POSSeSsor to receive desc rambled s.gnals mthout 
authOhlation by the programmer 

VIde0Cipher • II Decoder Module warranleed separately by 

General Instrument COPOrabon 

Complete video and 
audio reception control. 

When a signal is received, video output is 
automatically switched between descrambled 
video and normal clamped video, providing crisp, 
clear video from either scrambled or unscrambled 
signals. Also, digital stereo audio is available with 
a choice of balanced or unbalanced outputs for 
left and right channels. The subcarrier audio 
demodulator is tunable from the front panel. 

Famous Drake quality. 
Backed by a one-year limited warranty, the 

Drake ESR1240 IRD complies with and exceeds 
the latest industry standards. All in a highly reli-
able, efficient and affordable unit designed with 
you, the cable operator, in mind. 

Because Drake has made its business on 
knowing your business. 

Contact us for the name of your nearest 
Drake distributor. 

L Drake Company 

P 0 Box 112, Miamisburg. Ohio 45342 U.S A. 

Sales - (513) 886-2421, Fair (513) 868-0806 

In Canada (705) 742-3122 

Service and Parts: (513)1366-3211 

Made in America by Drake . . . a world leader 
in communication products since 1943. 

Copyright 1990 The R. L. Drake Company 
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REPRINTS 
Communications • Visibility 
Knowledge • Information 

Reprints work for you! 
For more information call Marla Sullivan at 

(303) 355-2101 

Lubricant pump 
Polywater's lubricant pumps, Models 

LP-3 and LP-5, are hand-operated 
transfer pumps that mount on a five-
gallon pail or 55-gallon drum of Polywa-
ter cable lubricant J, WJ, F, WF, G or A. 
The units are used to pump lubricant 
into conduit and onto cable during its 
installation. The elimination of hand 
application, messy pouring and lengthy 
clean-up during cable pulling saves 
time and effort according to the compa-
ny. A soft foam, seal-off adaptor, which 
prevents lubricant backflow from small 
conduits, also is available. 
Reader service #201 

Multimeters 
The 467 Series of digital multimeters 

from Simpson Electric permit easy 
hands-on meter reading in addition to 
benchtop use. An optional carrying 
case and neck strap keep the display in 
clear view when the unit is worn on the 
user's belt or from the neck. 

Models 467-2 and 467-2T have Dig-
ilog display that combines precise digi-
tal readout with analog approximation 
by means of a bar graph. They also 
feature a differential peak hold function 
for simplifying work with transient volt-
ages/currents, and a 50 microsecond 
pulse detector for digital troubleshoot-
ing. 

All models have three low-power 
resistance ranges to allow in-circuit 
readings without damaging components 
or causing digital circuits to change 
states. They also have 3.5 digit accura-
cy for measuring the true RMS of non-
sinusoidal waveforms and an audible 
tone for ease of continuity checking. 
Reader service #199 
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Only The FS74A Allows You To See The Picture, Hear The Audio, Plus Measure 
The Critical Levels, Ratios, Hum And Noise In Just Seconds... 

If you're like most companies, your present field strength 
meter will allow you to check signal levels only, but many 

troubles in cable systems just don't affect the signal level! 

So how can you ensure your customers are receiving the 
absolute best signal? Sencore recommends the following 
1, 2, 3 Go-No-Go testing! 

1 Sencore's New FS74A Channelizer Sr. allows you to measure signals all the way from the headend to 
the subscriber's tap, automatically and without any inter-

pretations. Simply connect the signal and digitally tune 

through the channels in your system. You'll quickly read the 
video and audio levels of each and every channel from 5 to 
890 MHz. 

2 With the FS74A, hum and S/N tests are simple and error free. Simply tune to any RF channel, switch the 

function selector to either HUM or S/N and read the 
meter. There is no faster or more accurate method. 
(patented) 

3 Use the FS74A Channelizer Sr. to actually view the video on the exclusive built-in monitor. The FS74A 

passes a full 4 MHz of video so you will see the beat, ingress, 

or ghosting problems on the video monitor. You simply step 
through your system while viewing the monitor. 

Plus, you get: 

• FCC, HRC, and ICC 
cable shifting. 

• Exclusive integrated 

AC and DC voltage 
measurements 
through the RF or 

DVM inputs. 
• Portable — battery 

operation. 

For More Information Give Us A Call At 1-800-SENCORE! 
Reader Service Number 43 

Ask for your FREE technical 
brochure! 



Toner's 
XQT-32 Quadtap 
By Ron Hranac 
Senior Technical Editor 

If you've ever wired a multiple dwelling unit for cable, then 
no doubt you've spent the better part of many hours 
installing complicated arrays of splitters and jumpers, or 
even conventional taps connected together with housing-to-
housing fittings. And no matter how well-intentioned your 
efforts were, the final result often looked — and performed 
— less than ideal. 

In the United Kingdom, as cable operators developed 
architectures compatible with the extremely dense housing 
common in many of Britain's cities, tree-and-branch became 
tree-and-bush. But the same problem persisted: How does 
one provide a large number of service ports without creating 
the proverbial rat's nest? 

United Artist International's Vice President of Engineering 
Jerry Crusan collaborated with Toner Cable Equipment to 
develop a solution. The result was the Quadtap, a line of 
multiple output passives now manufactured and marketed by 
Toner. We obtained a 32-output model and put it to the test. 

The product 
Toner calls this product the Quadtap because it is electri-

cally similar to four taps in one. The XQT-32, for example, is 
the equivalent of four eight-way taps in a single unit. All of 
the Quadtaps are in die-cast housings that measure 7-11/16 
x 5-13/16 x 3/4 inches (not including connectors and mount-
ing flanges). Overall dimensions are 8-3/4 x 5-13/16 x 1-1/2 
inches, and the housings are painted for additional protec-
tion. The backing plate also is die-cast, and is press-fit 

Figure 1 
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"The Quadtap is a good solution 
to requirements for a large num-
ber of outlets in a relatively 
small space ... (working) well for 
apartments, hotels and other 
similar applications." 

before the application of an epoxy sealant. 
The input and output connectors are plated brass F 

female (like those on conventional taps) and incorporate 
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SIMULSAT's unmatched flexi-
bility allows operators to easily 
odd feed lines to take advan-
tage of programming changes 
or signals from new C and 
KU band satellites. 
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Tests conducted at Antenna Technology Corporation's range 
site demonstrate SIMULSAT's unique ability to simultaneously 
receive signals from all domestic satellites (Soicom IV at 83° west 
to Sotcom IR at 139° west). In addition, range pattern tests show 
that carrier to interference isolation is sufficient kw 2° C band 
spacing applications 

6° 12° 14' 

40 
ANGLE 

Simulsat: Range Tested and Job-proven 
quality & flexibility 

SIMULSAT OPERATIONAL AT 
2° SATELLITE SPACING 

Independently monitored far range 
tests prove that SIMULSAT can see 
all domestic satellites simultaneously 
with the consistent broadcast quality 
of a conventional parabolic antenna 
capable of viewing only one satellite. 

Throughout North America the 
SIMULSAT is used to receive both 2° 
spaced C-band, 1° spaced C/Ku-
band, and co-located C/Ku-band sat-
ellite signals. 

FLEXIBILITY KEY TO SIMULSAT 
SUPERIORITY 

SIMULSAT's unique one-antenna 
concept combines high performance 
and unmatched flexibility. That means 
you'll save money on real estate now 
(one foundation, one installation, one 
site), plus you'll save even more as C 
band & Ku band satellites are added 
or programming is changed. You can 
easily add a feed to SIMULSAT in min-
utes to take advantage of extra profit-
opportunities. 

SIMULSAT's unequalled advan-
tages have been demonstrated re-
peatedly throughout the industry. We 
welcome the opportunity to prove 
SIMULSAT's capabilities to you. 

Please send me additional technical 
data and benefits on SIMULSAT 3, 5 
& 7 meter equivalent earth stations. 
See us at the Texas Show, Booth 319. 
------------

Name  

Company  

Address  

City State Zip  

Phone 

------------
Reader Service Number 59 CT 3/91 
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neoprene inserts to protect the center conductor pin vise. 
The threads and ends of the fittings are machined to provide 
a good interface. Center-to-center output connector spacing 
is 15/16 inch, leaving room for the installation of traps or 
locking terminators. 

Even though the Quadtap resembles a large splitter (one 
input, multiple outputs, but no through leg), the internal cir-
cuitry is configured somewhat differently. Instead of all the 
outputs being of equal loss, the Quadtap provides four 
groups of outputs. The ports within a given group have equal 
loss, but the groups have different loss from one another. 
For example, the XOT-32 Quadtap has eight 14 dB ports, 
eight 22 dB ports, eight 29 dB ports and eight 36 dB ports. 
The XQT-48 (yes, that's 48 ports!) provides 12 outputs each 
at 15, 23, 30 and 36 dB. In a typical application, the low 
value ports would be used for long drops and the high value 
ports for short drops. 

Toner has Quadtaps available in 32 and 48 output mod-
els; tap values other than those just described are available 
on special order. Standard specifications for all of the Quad-
taps include a 5-600 MHz bandwidth, 75 ohm impedance, 22 
dB isolation, 18 dB return loss (input and output) and RF 
shielding greater than -100 dB. 

At the time of the evaluation, the list price of the XQT-32 
was $80 and the XQT-48 was $92. A separate mounting 
bracket is included with each Quadtap. 

Lab measurements 
The electrical performance of the Quadtap was tested on 

a Hewlett-Packard HP 8753B network analyzer and 75 ohm 
S-parameter test set. Precision 75 ohm terminators were 
installed on all unused ports during the various measure-
ments. The test bandwidth was 5-655 MHz (except for RF 
shielding, due to the 450 MHz upper limit of the post amplifi-
er used with the RFI test chamber). 

Figure 1 shows input return loss, which averaged greater 
than 20 dB to beyond 600 MHz. Figure 2 is representative of 
the output port return loss on all four groups of ports. In all 
cases, the output return loss was better than spec from just 
above about 7 MHz to past 600 MHz, although the 5 MHz 
return loss averaged 15.8 dB on all the ports tested. 
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Worst-case isolation among ports within the same group 
was in the 23-24 dB range, and when checked between 
groups of ports — for example, between the 14 and 36 dB 
ports — was 58 dB (that is not a typo)! Figure 3 shows typi-
cal tap port insertion loss and frequency response (1 dB per 
division); for the 22 dB port shown, flatness is -0.7 to +1.1 
dB from 5-600 MHz. Port insertion loss was within the ±1.5 
dB spec on all but the 36 dB ports (Figure 4); the cumulative 
effects of the internal coupler and splitter circuitry resulted in 
a response buildup near 460 MHz. Fortunately, it meant less 
rather than greater loss and a nominal value that missed 
spec by only 0.19 dB. 

Because of the much more stringent signal leakage 
requirements in the United Kingdom, the Quadtap makes 
use of a pressed-in die-cast backing plate (the manufacturer 
uses a 12-ton press to install the back of the tap). The result 
is shielding performance that met or exceeded the -100 dB 
spec over the tested bandwidth. 

Comments 
The Quadtap is a good solution to requirements for a 

large number of outlets in a relatively small space. While its 
original intent was for the tree-and-bush architectures in the 
United Kingdom, it also will work well for apartments, hotels 
and other similar applications. The per-port cost of the 
Quadtap is equivalent to that of conventional taps, and prob-
ably less when you consider housing-to-housing connectors, 
jumpers, adapters and the labor to "do it yourself" with regu-
lar passives. 

The sample tested met all of the manufacturer's specs 
except for output return loss near 5 MHz and the nominal tap 
value on the 36 dB ports. Even so, these are not significant 
enough to cause any problems, and are likely to still be quite 
a bit better than the usual combination of taps and splitters. 

Two new developments should be available by the time 
you read this: You will be able to order the XQT-48 with 
either four groups of 12 ports or six groups of eight ports, 
and a tilted output will be an option on the low value output 
ports on both the XQT-32 and XQT-48 (for very long drops). 

For more information, contact Toner Cable Equipment, 
969 Horsham Road, Horsham, Pa. 19044; (215) 675-2053. CT 
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WHY CLONE AROUND. 
CHECK WHAT YOU GET FROM 
HUGHES FOR THE SAME PRICE. 

HUGHES The Clone 
Widest range of equipment and prices 
Free proposals and applications engineering 

Comprehensive hands-on training seminars 

Maintenance manuals and schematics 

Field upgradable equipment 

Spare parts availability 

Full systems warranty 

24-hour service hotline 

6, 
V. V. 

V. 

Customer serviceable equipment 

Field service and sales personnel throughout US 
Widest range of applications and performance 

World leader in CATV systems for 24 years 

Complete 3-hub system for $95,000 

For about $95,000 you can buy a complete 3-hub 

microwave system from Hughes Aircraft Company... 

or you can buy a substitute without all the extras 
listed above. 

With Hughes, you get to choose exactly the 

right system for your particular needs and 

budgets. And, when you select Hughes, 

the world leader in AML systems for over 

20 years, you know you'll always have a 

source you can depend on. 

So, if you'd like to get more than just a 

low price, call Hughes Aircraft Company, 

Microwave Communications Products: 

(800) 227-7359, ext. 6233. In California, 

call (213) 517-6233. In Canada, call 

COMLINK Systems Inc., Oshawa. 

Ontario, (416) 436-8888. 

-4-1(mibee mie 
-time Wile& 

HUGHES 
See us at the NCTA Show, Booth 3233. Reader Service Number 22 



CLASSIFIEDS/BUSINESS DIRECTORYIIIIIIIIIII 

ci v'sioA,s 
"Communication You Can See" 

• C.A.D. Drafting Service 

• Project Cost Analysis 

10102 Hwy 105 W 

Montgomery, TX 
77356 

• Engineering 

• Construction 

David Christy 
409- 588- 2099 

519 E. Center 
Sikeston, MO 

63801 

JOHN JAMES CATV SERVICE 
Specializing in: 
Headend Proofs 

@Repairs 
@FCC Offsets 

1218 Franklin Cir., NE. 
Atlanta, GA 30324 404-636-1031 

JAMES KAMINSKI DIRECTOR OF MARKETING 

AND NEW DEVELOPMENT 

'xcalibur &tilt GmmunicationslEtb. 
37 SYCOLIN ROAD. S.E. 

LEESBURG, VA 22075 

ENGINEERING AND DESIGN - UNDERGROUND CONSTRUCTION 

SPLICING - POST/PREWIRES - INSTALLATIONS 

AERIAL CONSTRUCTION - CLI DETECTION AND REPAIR 

FAX (703) 478-8818 (703) 777-5905 

TOLL FREE 1 (800) 462-3811 

• Aerial & Underground 
Construction 

• Strand Mapping 

• System Design 

• Residential & MDU 
Installations 

• Subscriber Audits 

• Proof of Performance 

• Fiber Optics and L.A.N. Services 

Contact: 
Bernie Czarnecki 
(814) 838-1466 
P.O. Box 219 
Lake City, PA 16423 

Equipment Repair 
Consistent quality at a better price. Next 

day emergency service at no extra charge. 
Call for details. 

TRONITEC 
Derrick Hanson 
800/962-2588 

42//.11;eieeity.)/r (4.,/frmy fine. 

Design, Strand Mapping, Make Ready Walks 
Prewire, Postwire, Audits/Single Family Installs 

Aerial & Underground Construction of 
Communications, CATV & Fiber Optics, C.A.D. Drafting 

1766 Armitage Court Addison Illinois 60101 
708-932-1810 Fax 708-932-1882 

CATV DESIGN 

ASSOCIATES, INC. 
• Design • AutoCod Drafting 
• Strand Mapping • LinexCad Drafting 
• As-Built Mapping • Cad Training/Setup 
• System Analysis • Drafting Services 

5524 Bee Caves Rd., Suits Cl • Austin, Texas 78746 

STEVE WILLIAMS (512) 444-2461 DOUG BURNS 
PITSeent %/Ice PresIdent 

Great Lakes 
Cable TV Services, Inc. 

24030 Roosevelt Rd. South Bend, IN 46614 

USED & SURPLUS CABLE TV ELECTRONICS 
THETA-COM JERROLD SYLVANIA 
C-COR S-A MAGNAVOX & MORE 
DOMESTIC AND INTERNATIONAL SALES 

U.S. TOLL-FREE FAX 

1-800-383-8046 219-234-8662 219-232-1562 

58 MARCH 1991 COMMUNICATIONS TECHNOLOGY 



111111111111111111111111111111111111111111111111111111111111111111111111111111111111111I 

Richard S. Vogtmann 
Owner 

517-697-3807 

. Design Extender Inc. 
— N ine' Engineering Services 
Field Engineering 

AS•Builts 

Make Ready Survey 

MOU Survey 

System Audits 

Map Maintenance 
System Design 

Redesign 

Upgrades 

Design Analysis 
Intergraph 

Dezing 

3317 N. Hwy 94 • St. Charles, MO 63301 

314-949--9223 • 1-800-666-MAPS 
• FAX YOUR REQUESTS OR MAP ORDERS • 

FAX 1 314-949-9226 

Vogtmann Engineering 
Cable TV Engineering 
CAD Drafting Service/AUTOCAD 
System Design/Map Maintenance 
MDU/Hotel/Motel/Prewire/Postwire 
Ariel & Underground Construction 

Splicing & Activation 
FAX YOUR REQUESTS 11-517-697-3081 

125 W. Center St. 
P.O. Box 457 

Linwood, MI 48634 

r! !CTA rf1.1..41A! !!1/4!!rATI(IN.! !Kr 

•InstallatIons. Audits 
.CLI Drop Replacement 
•Prewire & Postwire 
M.D.U. Upgrades 

•Aerial & Underground 
Construction 

'All Mapping. CAD. 

308 Commerce Drive, Suite H • Martinez, GA 30907 
Ron Prather • 404-863-8851 

CABLE TELEVISION 
SYSTEM SERVICES 
A SIGNAL LEAKAGE DETECTION SERVICE 

CLI DRIVE OUT • CLI REPORTS • CLI SOFTWARE 

Todd Borst 
P.O. Box 458/209 N. Grand 
Schoolcraft, Michigan 49087 

Phone: 616/679-4513 
800/837-7611 

VIM16..1 

11. •«P'''V'au 

Cable 
System 
Maintenance Inc. 

QUALITY YOU CAN SEE COAST TO COAST 

SPECIALIZING IN: System Sweep (CaLan) 

Pre/Post Wire (CATV, Phone) Headend Setup 

6035 Ft. Caroline Rd. Suite 20 * Jacksonville, FL. 32211 
FL (904) 745-1802 • CA (805) 252-7526 

MIDWEST CABLE SERVICES 

— NATIONWIDE BUYERS — 
CATV SCRAP CABLE AND USED UNI DEAR 

P.O. Box 96 

Argos, IN. 46501 

(219) 892-5537 

FAX(219) 892-5624 

SYSTEMS WEST 

22 Banyan Tree • Irvine, California 92715 
(714) 857-2885 

• CAD Design & Drafting: 

Strand Mapping 

- Digitizing • Scanning 

Sales • Service • Training 

Engineering CAD Software: • 

RF System Design 

AutoCAD Tools: 

RF 8( Strand Builders 

The CAD Professionals 

AMS-1 CHARACTER GENERATOR 

ATARI Computer and Software 
only $499.00! 

opflo\ Il  lluitofluc 

Dickel Communications Co. 
517 14th Street / Des Moines, IA 50309 

• Character 
Generators 
• VCR Controllers 
• Video Switches 
• Custom Hardware 
and Software 

FAX 515-243-2563 
Tel. 515-244-1526 
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. OMMERCIAL ELECTRONICS, INC. 
CATV ENGINEERING SERVICES. 

CATV EQUIPMENT REPAIRS 
Hybrid Sales Meter Calibrations 
Equipment Upgrading Headend Alignment 

Performance Measurements FCC Offsets 

Free Pick-up Service in Certain Geographic Areas 
800-247-5883 or in Virginia 800-345-6834 

209 E. Jackson St. P.O. Box 484 Gate City, VA. 24251 

Est For Aerial and 
Underground 
Construction 
Services 

1972 
"Fiber 
Optic 

Specialist" 
Kennedy Coble Construction, Inc. Reidsville, Georgia 
(R.0 Box 760) 30453, (012) 557-4751 WATTS 1-800-6717322 

Tap to TV Instaliat,on Professionals 

Installation , Redrop, Audit, MDU Pre-Postwire 
100% Employees! • East Coast to Midwest. 

206 Van Dom, P.O. Box 205 Polk City, IA 50226 • (515) 984-6574 

gb
DH Satellite Manufactures high efficient 
spun aluminum antennas that range 
from 60CM(24") to SM(16') with a large 
selection of heavy duty mounts. 

Delivery & Installation Available 

PLEASE CALL OR WRITE FOR MORE INFORMATION 

DH Satellite 
P.O. Box 239 

Prairie du Chien, Wisconsin 53821 
(800) 627-9443 - Phone (608) 326-8406 

Fax (608) 326-4233 

AD INDEX11111111111111111111111111111111111111111111111111111111111111111 
Its so simple! To obtain additional information from any of the display 

advertisers appearing in this issue of Communications Technology, please use one of the Reader Service Cards on the facing page 
(pass the others along). The ad index below has been expanded to include not only the page number of each advertiser, but also each 

corresponding reader service number to be circled on the Reader Service Card. 

Reader Service% Page I Reader Service% Page I 
Advantest America 53 117 Power Guard  6 6 
Anixter  55 120 Production Products 44 31 
Antenna Technology 59 55 Pyramid Communications 28 36 
Arnco 35 42 ORF 51  115 
Arvis 24 33 Ripley Company 39 47 
AT&T 37 45 Riser Bond 26 34 
Cable Constructors, Inc.  31, 42 39, 52 R.L. Drake  41 51 
Cable Security Systems  7 7 Rohde & Schwarz, Inc  12 11 
Cabletek Center 11  10 Sadelco, Inc 40 49 
Cable TV Services, Inc. so 113 Sencere 43 53 
Cadco 50 50 Standard Communications  10 9 
CaLan 21 29 Superior Electronics  2 2 
Channelmatic 23 32 Tektronix  56 17-19 
Commercial Electronics, Inc. 27 35 Telecrafter Products 4 4 
ComNet Engineering 9 8 Times Fiber Communications 20 26 
ConTec International 19 25 Trilithic  38 46 
Dumbauld & Associates.  e 8 Trilogy Communications 3 3 
DX Antenna 54 119 Triple Crown Electronics 33 40 
E-Z Trench 27 U.S. Electronics ao 38 
Hewlett Packard  16 15 Washington Cable Supply 36 43 
Hughes Microwave 22 57 Wavetek 29 37 
Jackson Tool Systems 27 Wegener 13, 14 12, 13 
Lectro Products  34 41 Back to Basics 
Lindsay Specialty Products  17 16 Ad Systems  48 78 
Magnavox CAN s s AM Communications  45 69 
Midwest CATV 18 22, 23 Automation TechniquesiTulsat sa 70 
Midwest Communications 52 116 Line-Ward 46 68 
Monroe Electronics 57 44 Mind Extension Institute  47 77 
Moore Diversified Products 15 14 Ned Philips Bedrijren b.v 49 79 
Multilink 25, 32 33,39 SCTE 1 75 
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Communications Technology is distributed FREE of charge to qualified 
cable TV personnel. Incomplete forms will not be processed 

I wish to receive/continue to receive Communications Technology. 
Yes I No 

(please print or type) 

Name  

Title  
(pease be specrbc, 

Company Name  

Address  

City State  ZIP  

Signature    Date 
S,gniefun, and dare REPpu,n9,1 

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

Yes No 

2. In the performance of my job, I authorize, specify or recommend 
products and/or services for purchase. 

Yes No CT 3/91 

3. Please check the category that best describes your firm's primary business 
(please check only one). 

1. Cable TV Systems Operations 

Ci a. Independent Cable TV Systems 

EJ b MSO (two or more Cable TV Systems) 

2. Cable TV Contractor 

3. Cable TV Program Network 

4. SMATV or DBS Operator 

5. MDS, STV or LPTV Operator 

6. Microwave or Telephone Company 
7. Commercial Television Broadcaster 

8. Cable TV Component Manufacturer 

9. Cable TV Investor 
10 Financial Institution, Broker, Consultant 

11. Law Firm or Government Agency 

12. Program Producer or Distributor 

13. Advertising Agency 
14 Educational TV Station, School or Library 

15. Other   

(pm.» saf.fyi 

4. Please check the category that best describes your job title/function. 

0 A. Corporate Management 

O B. Management 

• C. Programming 

O D. Technical/Engineering 

I U Vice President 3 U Manager 5 U Technician 
2 U Director 4E Engineer 6 U Installer 

CI E. Sales 

CI F. Marketing 

O X. Other(please specify) 

O
D
E
-
S
O
O
D
D
E
M
O
D
E
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NaCom  

BUILDING COMMUNICATIONS SYSTEMS THROUGHOUT AMERICA 

• Full Installation Services 
• Converter Exchanges, Audits, Special Projects 
• MOU, SMATV, LAN, Pre/Postwiring 
• Aerial/Underground Construction (Including Fiber Optics) 
• Strand Mapping (Auto CAD & LYNX) 
• Field Engineering, Make-Ready, As-Builts 
• (CADSUM H, LYNX, & LODE DATA) 
• CLI Detection /Correction 

1900 E. Dublin-Cranville Road, Suite 100A, Columbus, OH 43229 
(614) 895-1313 • (800) 669-8765 • FAX (614) 895-8942 

e CABLE CONSTRUCTORS, INC.  
COMPLETE TURNKEY CONSTRUCTION 1-803-338-9299 

COAX & FIBER 
MAPPING - DESIGN - CONSTRUCTION - ENGINEERING 

COMPLETE PROJECT MANAGEMENT 

quality service performed on a timely basis 

Klungness Electronic Supply  
CATV SYSTEMS AND SUPPUES 1-800-338-9292 

coNTRAT, 
c.1jTv ; CONTRACT INSTALLERS, INC. 
INSTALLERS( 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 
PO Box 1564 

Appleton. Wisconsin 54913-1564 
(414) 582-7087 

MONTIE FISCHER 
PO. Box 1058 

Fort Walton Beach. Florida 32549-1058 
(904) 651-6154 

Nationwide CATV Auditing Services Inc. 
Auditing: 

C.L.I.: 

Rebuilds: 

Door to door verification of addresses and services 
being received, includes sales solicitation, trapping, 
disconnects and database upgrade. 
Leakage detection, documentation and correction, 
includes computer printout to comply with FCC 
mandate. 
Specializing in aerial, underground and apartment 
buildings. 

John MacLean 2450 S.E. 112th Street 
General Manager Portland OR 92716 
All trucks are radio Free Consultation Call 
equipped 1-800-726-2405 

TSB, Inc. 
• DESIGN, STRAND MAP, AS-BUILTS 
• CAD DRAFTING SERVICE 
• HEADEND RACKING AND RENOVATIONS 
• CLI 
• TAP AUDITS 
• ONSIGHT TECHNICAL TRAINING 
• STRUCTURAL ANALYSIS OF TOWERS 
• FIBER OPTIC DESIGN AND CONSULTING 

Sales: (708) 541-3993 P.O. Box 244 Engineering: 
FAX: (708) 541-8596 Yankton, S.D. 57078 (605) 665-1393 

FAX: (605) 665-1708 

SAVE YOUR 
MONEY. 

Lower your costs for programming, equipment, 
and service through group purchasing. Join today. 

rlalAuTTIE.cOOPEMTIVE ONArI 

8236 Marshall Drive Lenexa, KS 66214 913-599-5900 

INET 
Technologies 

Guaranteed CU Passing 

Catv-CLI 
Service Known Industry Wide 

Toll Free Nation Wide and Canada 
1-800-253-7760 

BeettScott 
THE PROFESSIONAL 
CABLE PLACEMENT 
COMPANY 

Our nationwide clients include MSO's, 
Networks, Regional & Independent Operators 

All levels of Management Fees paid 

DAVID ALLEN, JUDY BOUER—PRINCIPALS 
1259 RI 46, Parsippany, NJ 07054 201-263-3355 

FAX 201-263-9255 
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ENGINEERING CONSULTING 
583 Candlewood St. Brea, Ca, 92621 

Tel:714-6712009 ** Fax:714-255-9984 

Robert Zack 

CABLE TV CONTRACTORS 

CLI DRIVEOUTS - INSTALLATION 

CURTIS L. DILLARD P.O. BOX 150593 
1-817-265-0336 ARLINGTON,TX 76015 

AE RIAL 
NEW BUILDS 
EXTENSIONS 
SPLICING 
ACTIVAI ION State 7«ede 

CABLE 
etweouteteld, Tse. 

UNDERGROUND 
REBUILDS 

TRAP 8. AUDITS 
INSTALLS 

STORM DAMAGE 

WALKERVILLE, MICHIGAN 49459 

OFFICE (616) 873-4744 

FAX (616) 873-0202 
William Zack 

VIDEO PAGE GENERATOR 
NTSC or PAL Video 

15 Letter Sizes's 
240 Ltr Crawls 
Autoload 

C64 Displays F. sequences 1000 pages, Hi 
Res, color display, scrol, flash, crawl, vary 
height, 24Hr. clock+date. Generate color 
Bars! Modem multipage transfer. Weather 
screen, External relay control, time and date 
page activation. Model 

DISK 

L I 

CART #1 

TOUCHTONE CONTROL 
CART 92 
Touchtime Programmable Sequence Ceneralor 
C64 8, "TPSG" Control relays remotely from 
Keyboard or external modem. Daily, weekly, 
monthly events, 28 touchtone digits per event. 
Pro rami 00's of TSDO + QUAD* RL4, Model 

COMMODORE 64  

Figi11111fide E 

••viDG"...$188.88 

Ileadend Remote Control ! 

e_ey2i emu.Il 
erlf:7„aligh-Win)11 
TSDQ QUAD RL4F 
"TROD" 4 digit touchtone decoder, sin le 

C64 12 VDC Switch- I Digital Record and I momentary or latching relay 
Ing Power Supply forl Playback Messages I Expand with "QUAD" 4 rely s & control all 

Zero down 130/60 sec.Mic & Spk. I from one location. "QUAD"...999.99 "RL4F" 
time.60 hz. liacks,1W.audioil Meg I Switches Baseband Video or R.F. >65 DB Iso-
xtal. Model !RAM; Hi Fi audio I lation DC to 600 MHZ; 4-75U coaxial Relays 

fen.i Model DVM I per board with '1F-connectors 
'lee ....S179.95 I model "RD10" 129.95 of bon answers tel. line 

Low cost headend products & solutions 
"Ask for free catalog" 

Mastercard Visa Amex COD & P.O. 

TS00"... 9.9 

White _ran 
Jumper Cables 

CUSTOM MAPE CABLE ASSEMBLIES INCLUDING: 
F to F, N to N, BNC. RCA, F.81 

Gilbert AHS RG-56 Belden 
LRC 
Raychem 
08 Shore 
Amphenol 

RG-59 
PG-il 
RG.213 
RG-214 

T,rnes 
Comm Scope 

Intercomp 

We will make any cable assembly Quick delisiery on all colors and lengths 
Foii (602) 582 2015, Ph (602) 581.0331 
335 W. Melinda Drive, Phoenix, Az. 85207 

(401) 392-0563 

AXSYS COMMUNICATIONS, INC. 
Network and Fiber Optic Systems 

Design • Installation • Testing 

20 Biscuit Hill Road 

Foster, RI 02825 

New Construction • Installs • Balancing • Splicing 

Cable Construction, Inc. 
Performance Built Our Company 

Specializing in Rebuilds 
Harold BIgham 
(904) 932-6869 

PO. 903 
Gulf Breeze, FL 32562 

GOLDEN STATE CABLE 
• Field Engineering 

Ill Mapping Support 

III Design Service 

• Plant Audits 

• Make Ready 

321 Bachman, Los Gatos, CA 95030 

(408) 358-3175 / (408) 354-6411 

California  Amplifier 

U.S. manufacturer of commercial low noise amplifiers and 
block down converters for C-Band with 950-1450 MHz, 
430-930 MHz, 930-1430 MHz and 900-1400 MHz output 
frequencies. Also manufactures commercial Ku-Band 
LNBs. 

Contact: John Ramsay 

California Amplifier,Inc. 
460 Calle San Pablo 
Camarillo, CA 93012 USA 

Phone: (805) 987-9000 FAX: (805) 987-8359 
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Help Wanted 

—Fer Paid— 
Call or 1'rite 
‘VICK KIRBY 
(708) 369-2620 
P.O. Box 2347 

Naperville, IL 60567 
FAX: 708-369-0126 

PLANT MANAGER 
Paragon Cable, Northeast Division, 
has an immediate opening for a Plant 
Manager in our Mt. Vernon, NY system. 
This hands-on individual will be 
responsible for organizing,planning and 
directing the technical operation of this 
11,500 subscriber system, including 
training and audit responsibilities. 
Position requires a high school diploma 
plus specialized technical training 
equivalent to two years technical school, 
3-5 years experience in Cable Television. 
We offer an excellent compensation and 
benefits package commensurate with 
experience. Interested individuals should 
forward resume, cover letter and salary 
requirements to: 

Paragon Communications 
Human Resources Dept. 
330 Franklin Turnpike 
Mahwah, NJ 07430 

Equal Opportunity Employer 14,4/F/FIN 

Equipment For Sale 

MLE 
Main Line Equipment, Inc. 

831 837 Sandhill Ave., Carson, CA 90746 

National Distributor for 
PATHMAKER — TEXSCAN 

WE BUY: Used Converters 
Used line gear 

WE SELL: Refurbished Converters 
Line Gear 

WE REPAIR: Converters & Line Gear 
for Cable Systems 
• Z-TAC Converters 

,,LL AT REASONABLE PRICES 
Available — MAGNAVOX factory 
refurbished line gear 330 Mhz 

Distributor of EAGLE Traps 
Distributor of OINTAR 

In Calif. / 1-800-444-2288 
In Georgia 1-800-888-4598 

Leader in the placement of Cable Television Professionals 
Call Toll Free 800-433-2160: In Texas call 817-599-7623: FAX 817-599-4483 

TECHNICAL MANAGEMENT 
RF TEST W 70K DIR ENG, MW, 60K 
REG ENG, E, 70K 
R&D ENG, W, 60K 
RF DESIGN, W, 50K 
REG ENG, E, 55K 
CH ENG, MW, 40K 
CH ENG, W, 42K 
TCH MGR, SE, 40K 
SYS ENG, SE, 30K 
CHIEF TCH, TX, 27K 

TCH MGR, SW, 45K 
PL MGR, S, 40K 
TCH MGR, SE, 40K 
CH TCH, E, 36K 
REG CH TCH, SE, 35K 
SERV MGR, W, 45K 
CH TCH, TX, 30K 
CH TCH, S, 28K 
CH TCH, SE, 30K 

TECHNICIANS 
LD TCH, SE, 25K 
LN TCH, W, 12/HR 
VIDEO TCH, E, 30K 
HDEND TCH, SE, 30K 
LN TCH, TX, 9/HR 
SW TCH, NE, 12/HR 
HDEND/ MICRO, E, 30K 
LINE TCH, E, 15/HR 
SERV TCH, E. 10/HR 
SERV TCH, W, 9/HR 

JIM YOUNG it ASSOCIATES 
One Young Plaza 1235 Ranger Highway Weatherford, TX 76086 

Call for information about these and many other opportunities nationwide 

25 Cents per db! Why pay more for 
isolation? Our CO-AX RELAYS kill 
crosstalk dead! SWITCH WITH THE 
SWITCHES THAT SWITCH-SWITCH-
SWITCH. Matrixes & relays. Alaun 
Eng. PH/FAX 818-957-0618. 

1110BOIMIC1M1011110MID1111011101110M101111 
• WANTED 
▪ YOUR SURPLUS 

L1NEGEAR/ 
j ▪ CONVERTERS 

▪ CALL TINA 
C 
g (614) 222-0581 
• CABLE LINK INC 
aoamaoanauanannononon 

o 

D 

ANTHONY'S 
MANUFACTURING SERVICE 

PLOW BLADES 
Irrigation/Wire/Combination 

For Any Machine—For Any Application 

(800) 383-PLOW 
(719) 475-PLOW P 0 Box 17701 

Colorado Springs. CO 80935 

ICE KRACKERS, INC. 
Inexpensive permanent protection of 

guy wire anchor hardware from guy 
wire ice slides. Average cost $400. 
for 400-foot tower. ICE KRACKERS 
sized by guy wire diameter. All sizes 
available. 

U.S. PATENT #4435931. 
273 Circle Drive, Springfield, IL 62703 

(800) 747-8921 or at WSSU-FM 
(217) 786-6516. 

(619) 
757-3008 

[ Odra 1- 1 UNK j FAX: 
757-4048 

We Buy and Sell Converters, Line 
Actives and Passives 300 Mhz 
and Above- Magnavox, Jerrold, 
S/A, Pathmaker. 

MLE 
Main Line Equipment, Inc. 

831/837 Sandhill Ave., Carson, CA 90746 

ifeEneffeeel/f9/C7/174b1P 

Zfeéaltee eate 

S'a ité,caertenr a/mea COeS' 
ALL AT REASONABLE PRICES 

In Calif. 1-800-444-2288 
FAX 1-213-715-6695 

Emergency Alert 
Systems 

BY 

IdEAMNics 
69 Channels 
14 day delivery 

Compatible with all headends 

Affordable 
24 & 88 Channel units also available 

(701) 786-3904 
Fax: (701) 786-4294 
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SPECIAL 

New—Taps-4 8. 2-$5.00 

8 port-$11.00 

Line Gear-Headend Gear-Connectors 

TM BROKERS 

Needed—Connectors, Taps, Linegear 

Large or small amounts 

Phone or FAX 208-687-2289 

Financing Available 0.A.C. 

LIQUIDATION 
SALE 

Hamlin SPC 4000 3M 
New S25/each 

Hamlin MCC 3000 as is 
50 cents/each. Reconditioned 

S I 0/each, 
WANTED 

Jerrold DRX 3 DIC 
OAK N12 Ch. 2 or 3 
SA 8550 & 8580 

Pioneer Encoders 
Highest Prices Paid 

CABLE EQUIPMENT 
BROKERAGE CO. 
818-709-3724 

818-709-7565 FAX 

COAST CATV 

HP Spectrum Analyzer. model 85588 w,opt. 2 
(75ohm), and 181T Storage Scope. Jensen 
Travel Case. Excellent Cond. and Callb 
$8900.00. Wavetek Bench Sweep. model 
1075 1067 w/12" Dual Trace Mon.. like new 
$4900.00. Tektronix Oscilloscope. model 2236. 
100mhz, w(multimeter-treq. counter-timer. Like 
new $1900.00 Call 1-704-687-1101. 

WAVETEK SWEEP EQUIPMENT 
MODEL 1855 TRANSMITTER MODEL 18658 
RECEIVERINCLUDES BC3 CHARGER, 450 
MHz,FACTORY CALIBRATED. $5495.00. 
ALSO WAVETEK 1067 GENERATOR. 

$1195.00. HP 8. TEKTRONIX TEST EQUIPMENT. 

1-407-747-3647 

Equipment Repair 

dB-tronics 
CALL US FIRST!! 

For Your Repair Needs 

-AFFORDABLE, QUALITY RF REPAIRS: 
Converters, Line Equipment, Headend 
Equipment and F.S. Meters. 

-We are THE leaders in SA 
addressable converter repairs. 
(Check our prices on 8500's, 8550's 
and 8580's) 

1-800-356-2730 
get converted!!— 

WANTED 
USED & EXCESS 

IN STOCK 
SA, Jerrold, Magnavox, PathMaker 

300,330,400 MHZ 

Call Nick Meko 
714-272-6822 Fax 714-272-3032 

811M13 
aMM '«fflai 
UM Ill 

Amium 

17 Peddler's Row 
Newark, DE 19702 
(302) 368-2436 

Fax: (302) 368-2471 

CABLE SYSTEM 
SURVEY CO. 
MAPPING • DESIGN • AS-BUILTS 
COMPLETE DRAFTING SERVICES 

COMPLETE CADD SERVICES 

518 North Main Street 
Tekonsha, MI 49092 

(517) 767-4185 
Fax: (517) 767-4567 

•••••• •Mr ••• 

UMM1. «OM. «MID 
IMIMb - MOM> 

NEMM• 
«BIM 

«M.E.• 

«IMP 

MMIMM, 

" The Cable Equipment 
Repair People " 

• Line Amplifiers and Headend 
Equipment Repaired 
Al' Makes And Models 

• Signal Level Meters Repaired 
and Calibrated 

• Flat Rate Labor Plus Parts 

For reliable, guaranteed repairs, please 
send your cable equipment to ACS. 

ADVANCED CABLE SERVICES 
Division of Aaron Communication Services Inc 

2369 S. Trenton Way, 
Unit H 

Denver, CO 80231 
FAX: (303) 337-3084 

Call (303) 337-4811 

We Market Used Equipment 

CONTEC 
INTEIRMATIORIAL 

The Best Deals at the Best Prices! 

Nation's Biggest Broker of Used and Refurbished Converters. 

J 1.000's of leading converter makes/models in stock 

_I Computerized Inventory Locator System 

J Headend & Line Gear Plus Complete Repair Service 

Call:1-800-382-2723 

In NY: 1-518-382-8000 
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A program for power grids 
By Timothy J. Pastor 
Line Technician, Continental Cablevision of Ohio 

When I think about CATV powering, 
I think about one of the most important 
parts of the overall system. This may 
sound like a simple statement to many 
of you, but a couple of years ago I took 
powering for granted. Power was just 
there or, at times, not there — it was as 
simple as that. 

In the system I work in, we've been 
changing out many of our standard 
power supplies to standby units. While 
on the surface this seemed to be a 
good idea, it has turned out to be quite 
a learning experience. Becoming famil-
iar with the standby units in conjunction 

with their installation, care, mainte-
nance and placement has really 
impressed on me the importance of 
powering, not only in the field but also 
in the planning and calculating end. 
The words "power grid" (system power-
ing schematic) have become a part of 
the staff's daily vocabulary. 

What I've said so far isn't a revela-
tion. It's not the purpose of this article 
to discuss powering per se. What I 
would like to discuss is power grids 
and their importance. 

A valuable tool 
Power grids are a very valuable tool 

to the technician. When designing or 

constructing a new area these grids 
can provide vital powering information 
at a glance. I certainly encourage all 
systems not only to keep a set of grids 
on hand, but to keep them updated as 
well. This will make your techs' lives 
much easier and possibly save your 
system from unnecessary downtime or 
the dreaded "0-word" — outages. 

To help make my life easier next 
year, along with those of my fellow 
employees, I wrote a computer pro-
gram in BASIC to assist me in making 
literally hundreds of power grids. I will 
briefly explain how a grid is done and 
how the program can help you save 
time in making one. 

Figure 1 
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Up to 16" in depth 

Choose the Most 
Maneuverable Line 

Laying Machine on the 
Market. The Line-Ward L-2. 

Don't Settle For Less. 
• You Can Literally Turn On A 
Dime 
Our unique, patented design centers the 
800 lb. total weight directly over the 
4-wheel drive with the blade in the exact 
center of the machine. 

• Smallest Turning Radius Of 
Any Machine 

Electric Start Optional 

Fast Parts Delivery & Service 

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

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

1.p. re 
—, Line-Ward Corp.  i157 Seneca Creek Road 

Buffalo, New York 14224 
(716) 675-7373 
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Pinpoint Potential Problems 
Before They Happen... 

LAMgmard Technical Monitoring and Control System 
SYSTEM SWEEP 

trunk D. unit 2. role 01673. Churoh and 3rA 
FOL 0.1 Faultee 001 

TX Nome: headend Not, I. 09,5 A Foothill. rank 101. on MCV 01 
Addem: 1111068815 . none Fruited 

10/27 /3;50 

f..,e0../ 10 Marker: Delta 020.0 .11) 
• Right - Left .001.811 Nis 

5 de/div 1.0 Mils/dly 100.00 Ms MUntran aaaaaa 

Actual screens from the LANguardTM system 
depict topology and sweep analysis displays. 

AM is vendor independent, providing components 
for virtually every CA TV configuration. 

tWith LANguard 
Status Monitoring 
Using LANguardTM can mean the difference between facing irate 
subscribers due to prolonged service down time and having satisfied 
customers enjoying quality reception with minimal interruptions. 

LANguard'sTM ability to spot trouble before it becomes a problem is 
due to its many sophisticated, yet easy-to-use features including: 

a Support For All Amplifiers and Power Supplies 

a Auto Sweep and Spectrum Analysis 

-I Agile Frequency Monitoring 

-I Ability To Monitor Multiple Systems Simultaneously 

plus much more...all without interrupting your signal. 

With regulation on the horizon, you realize the importance of service 
excellence...and you can see the savings potential that comes with 
knowing exactly where breakdowns occur. More importantly, you 
have the peace of mind knowing that you can catch problems before 
they occur as LANguardTM watches each of your signals in relation-
ship to the specifications you define. 

LANguardTM status monitoring has a proven track record with many 
large corporations that depend on their network's integrity (downtime 
can literally cost them thousands of dollars per minute). 

If you would like this kind of quality assurance for your CATV 
system, call us at (215) 536-1354 today. A FREE demo diskette is 
available that shows you, first hand, how powerful and how simple 
LANguardTM is to use for status monitoring excellence today... 
tomorrow...and for many years to come. 

AM Communications, Inc. 
1900 AM Drive 
P.O. Box 9004, Quakertown, PA 18951-9004 
Phone: (215) 536-1354 Fax: (215) 536-1475 
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First, draw out the basic grid on 
paper, then write in each active 
device's current draw next to the active 
itself (Figure 1). Next, start at the most 
distant part of the grid and begin to add 
together the current draws that would 
be drawn through each piece of cable; 
write these numbers below or next to 
the cable itself. You'll want to work 
toward the power supply (Figure 2). 

At this point my program takes over. 
By hand, you normally would next have 

to figure the DC loop resistance for 
each span of cable. Then you would 
figure out the voltage drop of each 
span using Ohm's law. Finally, you 
would subtract the voltage drops from 
the starting voltage, starting from the 
supply and working away, then figure 
out the voltage at each piece of equip-
ment. This amounts to a lot of calcula-
tion, a blister on the index finger and 
bloodshot eyes. 

My program simplifies all this and 

almost makes doing a grid a pleasure. 
It certainly makes it easier. The pro-
gram first asks you to input the loop 
resistances for each type of cable. The 
program supports .412, .500, .625, 
.750, .875 and 1.0 cable. If you don't 
use a specific cable size, just hit enter 
when this information is requested; it 
will set it to 0 and move you on. These 
loop resistances need to be entered in 
ohms per 100 feet. Manufacturers nor-
mally specify loop resistance in ohms WANTED  

We buy or trade 

(918) 836-8401 

USED VCII .S 

Red, Yellow or 
White Labels 

VCII's 

VIDEOCIPHER H REPAIRS 
Fast Turnaround for Out of Warranty Repairs 

Commercial Units Only 
••• •••••••••11.. 

1575 N. 105th E. Ave. /1 Watt, Oklahoma. 74116 (918)836-8348 

VIdooCipeer• lo • iloolotoreo %demo.% of ammo, Inotrvonnt Cogoomoo 1 •DRAKE IRD 
$599 

•WITH TRADE IN OF 
WORKING WHITE LINE VCII 

TULSAT CORPORATION 

(918) 836-8348 

70 MARCH 1991 
See us at the Texas Show, Booth 662. Reader Service Number 58 

COMMUNICATIONS TECHNOLOGY/BACK TO BASICS 



per 1,000 feet; simply divide that num-
ber by 10 to determine ohms per 100 
feet. For example, the loop resistance 
for .500 may be .168 per 100 feet, so 
you would enter ".168." Do this for all 
the cable sizes your system uses. As 
long as the program runs uninterrupt-
ed, these parameters will stay put 
unless you change them. 

Ready to start 
Now you're ready to start a grid. 

Remember, start at the supply and 
work a run to its end, then go back and 
catch the splits later. First, enter the 
starting voltage; this would be the out-
put voltage of your supply. Ours hap-
pens to be 60 V, so I would enter "60." 

The next entry is for the first 
footage. Using Figures 1 and 2, 912 
would be the first footage; enter "912." 
Next, the computer will ask for the cur-
rent draw through that piece of cable. 
Our examples show that 3.58 amps is 
the draw here; enter "3.58." Now the 
only information the computer needs is 
what size the cable is. It provides you 
with a menu to choose from: 1 = .412, 
2 = .500, 3 = .625, 4 = .750, 5 = .875 
and 6 = 1.0. Let's say it's .750 cable; 
you would enter "4." 

That's it. The computer screen will 
clear and all the information you need 
will be there. Loop resistance for that 
span, current draw and voltage drop 
are all listed together for you to copy 
down on the grid. AC voltage at this 
point appears a few lines down. 

You can keep going on a run as long 
as you want; the computer keeps track 
of the AC voltage as long as you keep 
going on the same run. When you're 
ready to begin a split or new run, 
choose the proper number on the 
menu; you can enter in the new start 
voltage and move on. 

The result is a finished power grid 
that can be kept on file for future refer-
ence (Figure 3). Believe me, these 
come in handy when considering an 
amp relocate, new-build or redesign. 

Another feature of the program is 
that since it keeps track of your volt-
ages as you go, should you reach 40 
volts or lower, a warning message 
appears and an audible beep sounds. 
This lets you know you're getting to the 
"pay attention to voltage zone." 

The program takes about 20 min-
utes to enter in and will save you much 
more time then that over the years. I 
encourage you to enter it in exactly as 
shown in Figure 4. After you get it run-
ning you can alter it to your liking. CT 

Figure 4: Power grid program 
10 CLS 
20 PRINT:PRINT:BEEP 
30 PRINT" ************************************************************" 
40 PRINT" ** **" 
41 PRINT" ** POWER GRID ASSISTANT **" 
42 PRINT" ** **" 
43 PRINT" ** **" 
44 PRINT" ** << WRITTEN BY >> **" 
45 PRINT" ** TIMOTHY J. PASTOR **" 
46 PRINT" ** **" 
47 PRINT" ** A *FEW* SUGGESTIONS BY **" 
48 PRINT" ** MARK MILLER S. JIM 'god' BATTAGLIA **" 
49 PRINT" ** **" 
50 PRINT" ************************************************************" 
51 PRINT" ********************************************************" 
52 PRINT" ****************************************************" 
53 PRINT" ********************************************" 
54 PRINT" **********************************" 
230 PRINT:PRINT:PRINT 
240 PRINT" ANY SUGGESTIONS ARE CERTAINLY WELCOMED" 
250 FOR A=1 TO 10000:NEXT A 
260 CLS 
352 CLS:INPUTu DO YOU NEED TO INPUT LOOP RESISTANCES ? (Y OR N)";Z$ 
354 IF Z$="Y" THEN SOTO 358 
356 IF 2$="N" THEN SOTO 451 
358 CLS 
359 PRINT" ** PLEASE ENTER LOOP RESISTANCES PER 100 FT ** 
360 PRINT:INPUT"TYPE IN .412 LOOP RESISTANCES = 
370 PRINT" .412 LOOP RESISTANCE IS SET TO....";A 
375 PRINT 
380 INPUT"TYPE IN .500 LOOP RESISTANCE 
390 PRINT" .500 LOOP RESISTANCE IS SET 
396 PRINT 
400 INPUT"TYPE IN .625 LOOP RESISTANCE 
405 PRINT" .625 LOOP RESISTANCE IS SET 
410 PRINT 
415 INPUT"TYPE IN .750 LOOP RESISTANCE 
420 PRINT" .750 LOOP RESISTANCE IS SET 
425 PRINT 
430 INPUT"TYPE IN .875 LOOP RESISTANCE 
435 PRINT" .875 LOOP RESISTANCE IS SET 
440 PRINT 
445 INPUT"TYPE IN 1.00 LOOP RESISTANCE 
450 PRINT" 1.00 LOOP RESISTANCE IS SET 
451 PRINT:PRINT:PRINT" 
458 FOR Z= 1 TO 10000:NEXT Z 
459 CLS 
460 PRINT" 
470 FOR Z=1 
600 CLS 
605 INPUT"ENTER START VOLTAGE 
610 INPUT"ENTER FOOTAGE 
620 INPUT"ENTER CURRENT 
640 PRINT:PRINT:PRINT 
650 PRINT"WHAT TYPE OF CABLE IS BEING USED ? " 
660 PRINT" <1>= .412 , <2>= 500 , <3>=.625" 
661 INPUT" <4>= .750 , <5>= .875 , <6>=1.00 
670 IF N=1 THEN X=A 
675 IF N=2 THEN X=B 
680 IF N=3 THEN X=C 
685 IF N=4 THEN X=D 
690 IF N=5 THEN X=E 
695 IF N=6 THEN X=F 
710 CR=FT/100 
720 CRS=CR*X 
730 VO=CRS*CU 
740 ACV=SV-VD 
790 CLS 
800 PRINT"THE CABLE RESISTANCE IS   
810 PRINT"THE CURRENT DRAW IS 
820 PRINT"THE VOLTAGE DROP IS 
823 PRINT:PRINT:PRINT 
825 PRINT"THE AC VOLTAGE AT THIS POINT IS   
826 PRINT:PRINT 
827 IF ACV <40 THEN PRINT" 
828 IF ACV <40 THEN SOTO 1000. 
830 SV=ACV 
835 PRINT:PRINT:PRINT 
840 PRINT"**** HIT <ENTER> TO CONTINUE RUN ****" 
845 PRINT:PRINT 
850 PRINT"HIT <1> TO CHANGE LOOP RESISTANCES" 
860 PRINT"HIT <2> TO END PROGRAM" 
865 PRINT"HIT <3> TO START NEW RUN" 
870 INPUT Q$ 
880 IF Q$=" THEN CLS:GOTO 610 
890 IF 8$="1" THEN GOTO 352 
900 IF Q$="2" THEN CLS:END 
910 IF Ce="3" THEN SOTO 600 
1000 FOR P=1 TO 3 
1010 BEEP 
1015 FOR TI -1 TO 1000:NEXT TI 
1017 IF P=3 THEN 835 
1020 NEXT P 
1040 SOTO 1010 

TO ......¡B 

TO ......¡C 

";0 
TO ......¡D 

TO.. ";E 

TO.. .";F 
***< 

AND AWAY WE GO   
TO 5000:NEXT Z 

  ";SV 

DRAW  ";CU 

I» 

PLEASE WAIT >***" 

";CRS 

 ";VD 

--<< WARNING >>-- AC VOLTAGE TOO LOW" 
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The bucket truck: 
A very versatile tool (Part 2) 
This is the second in a series of arti-
cles on bucket trucks and will cover 
maintenance and routine servicing. 
Part 1 appeared in the February issue 
and covered the uses and benefits of 
bucket trucks. 

boom wear caused by Abnormal 
worn pads. 

Replaceable pads on extension 
boom to prevent metal-to-metal 
contact. 

By Pat Bartol 
Technical Representative, Mobile Lifts Inc. 

You have taken delivery of your 
spanking new bucket truck. It has been 
completely and expertly outfitted by 
technicians. Gleaming new storage 
bins, tool boxes, a strobe light, 120-volt 
power source and other necessities 
have been installed. Your company 
logo and name are emblazoned on the 
sides by a professional sign painter. 
Your chief technician is handed the 
keys and the grin on his face is so wide 
it barely fits into the truck cab with him. 
You admonish him to properly care for 
the vehicle and he, of course, assures 
you that he will. 

For the first six to 12 months, or until 
the "newness" wears off and the truck 
really starts to get worked in earnest, 
strict attention usually is paid to the 
maintenance details for the truck and 
lift. This also is the period when the 
least attention is required since every-
thing is new and has been factory and 
dealer prepped. 

Slack maintenance 
As the vehicle grows older, however, 

you assume that it will continue to func-
tion well (probably because it's working 
so smoothly). Maintenance starts to 
slack off on the truck. Oil is not 
changed as often nor is the truck regu-
larly lubed and cleaned out, the tires 
checked or the engine tuned up. The 
lift, however, even suffers much worse 
for attention. In many cases there is no 
maintenance or even safety checks 
until the lift has completely broken 
down. 
We often see lifts working that are in 

poor condition from abuse and misuse. 
There are frequently hydraulic leaks 
and the tech working the bucket must 
regularly readjust his position as the 

Ring gear with enclosed box for 
worm gear and oil bath. 

Underside of ring gear cover with 
enclosed worm gear and oil bath, 
and grease gun decals. 

bucket keeps sinking. The poor guy is 
paying more attention to staying up 
there than he is to his work, resulting in 
poor work quality and putting him in 
potentially dangerous situations as 
well. The hydraulic bucket stabilizers or 
shock absorber bucket snubbers are 
worn out or damaged and the bucket is 
easily tipped, possibly causing the tech 
to fall out (if he is so careless of his 
own safety as not to wear a safety belt)• 
or at best making him spill some of his 
tools and equipment to the ground. 

Joystick, switch or button controls 
are either damaged and falling out or 
have loose and corroded wires causing 
them to work jerkily or intermittently. 
Rewiring by the local garage mechanic 
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has been known to end in some 
strange results such as all controls now 
function opposite of their labeled pur-
pose (that is, those that still do function 
at all) — up is down, down is up, left is 
right, right is now left, etc. If it were not 
so serious it actually could be humor-
ous. Buckets are cracked and/or bro-
ken from being slammed into poles or 
someone backing the bucket into an 
immovable, unforgiving object. 

These, then, are some of the more 
obvious hazardous and undesirable 
conditions. There also may be unno-
ticed defects present. A trained lift 
truck mechanic (not a local gas station 
or garage attendant) or even your own 
in-house technician with bucket truck 
experience will know what to look for 
and how to detect when possibly haz-
ardous conditions are developing. Also, 
he'll know how to resolve them, there-
by preventing injuries and more expen-
sive repair jobs. 

The following are a sample of possi-
ble problem areas resulting from lack 
of proper maintenance and/or simple 
abuse of the lift. Although we are main-
ly discussing the Dur-A-Lift or ArmLift 
here, these maintenance procedures 
apply equally to all lifts regardless of 
the manufacturer. 

Lift types and features 
There are basically two types of lifts. 

One is the extension boom, which 
extends the bucket out any distance 
required to reach the working height. In 
cable TV this is usually a 26-foot to 30-
foot maximum extension measured to 
the bottom of the bucket. Rarely, if 
ever, is the bucket vertically extended 
straight up but rather at some angle to 
the vehicle or ground as the truck is 
parked on a roadway and the pole line 
is set back some distance. Horizontal 
movement is possible by means of a 
rotation ring gear and worm drive that 
allows 360° rotation of the bucket. This 
type of lift often is mounted on a van-
type vehicle, although it also can be 
mounted on a one-ton pickup. 

The second type is the articulating 
arm or, as it is sometimes called, the 
elbow or scissors. Working height is 
similar to the extension boom lift, the 
difference being the method of lifting 
and extending the bucket. Ordinarily, 
this is done by unfolding the two short 
arms first to get near the required 
working height, then moving the bucket 
horizontally, again by means of a ring 
gear, to get in line with the work. The 
boom now can be extended from the 

Back end of lift showing hinge pin 
with grease fittings and grease gun 
decals. 

Abnormal wear of hinge pin due to 
lack of regular lubrication. 

New replacement hinge pin and lev-
eling lever arm. 

upper arm to a comfortable position 
from which to work. 

Extension and vertical movement of 
the booms is accomplished by means 
of hydraulic cylinders. Hydraulic oil is 
forced in or out of the cylinders by a 
pump that is powered electrically from 
a battery source (rechargeable from 
the truck alternator) or sometimes an 
auxiliary pony motor. Some people 
don't like auxiliary engines because 

you now have an additional engine to 
worry about for cold weather starting 
and maintenance. 

Probably the most dependable 
(although more expensive) method of 
pumping the hydraulic oil is via a power 
take-off (PTO) mechanism operated 
directly by the truck engine. The PTO 
pump arrangement is designed for 
heavy, continuous use when otherwise 
the DC pump would get overheated or 
run down the batteries. When operat-
ing from the battery on a DC unit, we 
recommend that you give the pump a 
seven-minute rest after three minutes 
of continuous use. That's just a rule of 
thumb, but over the years it has proved 
to be very sensible. Horizontal move-
ments are made by means of a rotation 
ring gear and worm drive on all of our 
units. These also are hydraulically 
operated by the same power source as 
the other devices. 

Automatic bucket leveling and sud-
den movement of the bucket is pre-
vented by pneumatic shock absorbers 
or a mechanical arrangement via 
sprocket wheels and a leveling chain. 
Bucket controls such as in, out, up, 
down, left, right, fold and unfold are 
electric and controlled by switch acti-
vated solenoids. We also have fiber-
optic controls for super high lifts, which 
actuate instantaneously. This is nice, 
but probably an unacceptably costly 
add-on not worth the expense if your 
boom is less than 65 feet from the 
ground to the bottom of the bucket. 

Usually there is a two-speed mode 
for these functions, fast and slow, and 
they can be activated from the ground 
as well as the bucket. The switches 
may be two-position, push-to-make 
toggle switches, a joystick or push-to-
make button switches and are weather 
proofed with rubber seals over the 
switch toggles. 

Another control usually found is the 
"dead man" switch. This is a switch that 
must be activated and held in position 
to permit any other switch to function. It 
is a safety device to prevent accidental 
movement by bumping the switches. 
Also, should a tech become disabled 
and loosen his grip on the switch, the 
bucket would immediately stop rather 
than continue further movement on its 
own and possibly further endanger the 
tech. We try to put in as many safety 
devices as are reasonable and useful. 

All of these booms ride on hard 
plastic pads to prevent metal-to-metal 
contact when they are extended or 
retracted. Also, they are brought to rest 
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Typical well-worn stabilizer shock 
and control switches. 

for storage on rubber shock pads, 
again preventing metal-to-metal con-
tact when the lift is brought down and 
when the truck is in transit to any other 
location. The fact that the booms pivot 
on steel hinge pins and rotate via ring 
and worm gears, of course, means that 
these parts are subject to wear and 
stress. 

Things to look for 
A partial, but by no means complete 

list of things to look and care for are as 
follows: 
• Hinge pins. There are a number of 

grease fittings on each lift and, 
depending on the frequency of lift use, 
they should be greased on a regular 
basis. With some trucks this may only 
be a monthly requirement, with others 
a weekly need. Grease should be 
forced into the fittings until it can be 
seen coming out at some points 
around the area being greased. If the 
pins and sprocket wheels for the buck-
et leveling devices are not properly 
greased uneven wear can result in a 
cracked pin. 

The pin may still continue to function 
somewhat normally and the crack may 
not be obvious because it is hidden. 
You usually can detect this condition 
because of loss of bucket stabilization 
on the articulating arm lift, which has 
two of these pins. If the bucket is very 
loose, either the pin or the stabilizing 
chain could be broken. On extension 
arm buckets (even though the pin is 
not involved in bucket leveling) wear 
can result due to poor lubrication. 
When the hinge pin does fail it is usual-

"In many cases there 
is no maintenance or 
even safety checks 
until the lift has 
completely broken 
down." 

ly at the weld on the lever arm due to 
excessive stresses. 

On Dur-A-Lift buckets the grease fit-
tings are made obvious on the lifts by 
black and bright yellow grease gun 
decals at each grease fitting whether 
inside the van or outside in the box. 
The decals really stand out and should 
be a reasonable reminder. iermLift has 
similar note points. 
• Rotation ring gear. Two types of 

rotation ring gears are in use. On the 
newest models the ring gear passes 
through an enclosed housing that con-
tains the worm gear. Inside this hous-
ing, it's submerged in an oil bath and, 
therefore, additional lubrication is not 
necessary. On older models however, 
the ring and worm gears are exposed 
and require a regular spray of graphite 
lubricant on a weekly basis to the 
entire ring gear. 

Extension lifts on a van have two 
bearings inside thé truck below the 
roof. A grease fitting is located on the 
pedestal inside to service these bear-
ings and should not be forgotten. On 
older lifts grease should be pumped in 
while rotating the lift 360° and back to 
be sure to get the entire bearing. On 
newer lifts, grease is forced in while it 
rotates 180° in each direction. This is 
necessary because of the limit switch-
es on the lift. If these bearings and ring 
gears are not regularly and properly 
maintained, excessive and unneces-
sary wear to the gears will result; teeth 
can even break off due to stress. This 
is an expensive repair job since it is 
necessary to pull the lift from the truck 
to repair the damage. 
• Wear pads. On extension boom 

models the plastic pads on which the 
extension boom rests as it slides in and 
out should be carefully monitored for 
wear. When these pads start showing 
signs of wear it is a relatively inexpen-
sive and simple job to replace them. If 
they are not replaced and continue to 
wear, the boom will start to twist and 
metal-to-metal contact will grind and 
score the booms beyond normal repair. 
Now you really will have an expensive 
overhaul job and a long downtime. As 
well, it will be necessary to remove 
them from the truck to repair. 

The shock absorbing pads in the 
boom cradle on which the boom is 
brought to rest when stored are anoth-
er source of possible boom damage 
that's easily avoidable. It's very obvious 
when they're missing since they simply 
aren't there. Continually bringing the 
boom down in metal-to-metal contact 
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here, especially at fast speed, will 
cause scoring and beating down of the 
surfaces in contact. Vibration when the 
vehicle is in transit also will contribute 
to the damage. This is another simple 
and inexpensive repair job that, if not 
done in time, can have much more 
damaging effects. 
• Bucket and bucket leveling. As 

previously mentioned, the principal 
malfunction of articulating arm lifts are 
the hinge pins. The sprocket wheels, 
which affect the self-leveling, also must 
be watched for wear and cracked 
welds, as well as the leveling chain. 
When they start showing the first signs 
of excessive wear they should be 
replaced. Again, proper lubrication will 
greatly extend their lives. 

Extension arm lifts usually have a 
pneumatic shock absorber (or bucket 
snubbers) that checks sudden move-
ments or shifts of the bucket. This 
shock absorber should be replaced 
from time to time since it is apt to 
receive a lot of wear or may be dam-
aged or missing entirely because of 
rough handling and contact between 
the bucket and trees or poles. 

The bucket locking device, which 
prevents any bucket shifting or move-
ment whatever, should always be 
maintained in good working condition. 
On a Dur-A-Lift, this is a circular disc 
with holes in it that is attached to the 
bucket pin and allows a spring-loaded 
locking pin to pass through one of the 
holes to lock the bucket into a certain 
position. Rather than wear, these are 
usually damaged through abusive han-
dling. In the interest of safety, when 
damaged it should be replaced as soon 
as possible. ArmLift has a friction-type 
brake that also requires occasional 
adjusting. 

The lift should be mounted to the 
truck with Grade 8 bolts. Older lifts are 
apt to be mounted with Grade 5 bolts 
and these appear to have worked fine 
for a number of years. However, now 
the manufacturer recommends Grade 
8 for additional strength. 

It's a good idea to check around the 
lift mount for corrosion, rot and buck-
ling especially on older vehicles. Up 
north, after a few years, some of a 
vehicle's frame may be getting eaten 
away by road salt from severe winters. 
If this does occur, new reinforcing 
plates or beams can be added and 
welded in place for new support to pre-
vent a mishap. 
• Electrical. Controls, switches, 

solenoids, wire connections and batter-

Worn bushings, rusted from lack of 
grease. 

ies should be inspected for looseness 
and corrosion from road salt or salt air. 
They should be cleaned until shiny and 
sprayed with a dielectric coating. Bro-
ken switches should be replaced, and 
solenoids checked for corrosion and 
sprayed as well. Wires should be 
checked to be sure they aren't rubbing 
anywhere, and that bare spots and 
possible shorts aren't starting to form. 
The battery charging system should be 
checked to ensure it's adequate, that 
the electrolyte levels are proper or that 
water isn't needed. 

Most battery failure is premature 
and occurs because of a misunder-
standing of batteries. Often a truck and 
lift are used all day in the middle of 
winter and the batteries are not permit-
ted to recharge properly before quitting 
time. In this discharged state, the truck 
is parked overnight in sub-freezing 
temperatures causing some permanent 
damage to the battery. If the batteries 
cannot be nearly fully recharged then 
an effort should be made to park the 
vehicle out of the weather. 

Here's why it's so important that the 
charging system be in perfect working 
order. The alternator must be at least 
63 amperes; an 80-ampere alternator 
is recommended to allow the batteries 
to properly recharge. On occasion the 
local garage mechanic has been 
known to replace an 80-amp alternator 
with a standard 40-amp alternator. This 
simply is not enough to do the job, 
especially in the winter. CT 

"The bucket locking 
device, which 
prevents any bucket 
shifting or movement 
whatever, should 
always be main-
tained in good 
working condition." 
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Troubleshooting Lecho 
standby power supplies, Part 2 
This series of articles explores trou-
bleshooting techniques for Lectro Ver-
satile standby power supplies. Last 
month we dealt with the charger sec-
tion of the battery charger module. This 
article will delve into the time delay 
section. 

By Jud Williams 
Owner, Performance Technological Products 

Many believe it's necessary to delay 
the transition from standby to ferro 
operation following the return of utility 
power after an outage. The reasoning 
is that it allows surges that may be 
caused during restoration of power to 
settle down before the supply is recon-
nected to the utility. The time delay cir-
cuit serves that purpose. 

Lectro's circuit essentially consists 
of three sections. The first is a fixed 
voltage regulator maintaining 24 volts 
at its output. The second section is an 
IC timer that actuates a reed relay, 
which is the third section. Reed relay 
closure allows current to reach the 
transfer relay coil to bring the unit out 
of standby once the power is restored. 

Troubleshooting should begin with 
the reed relay, the last stage of the cir-
cuit. The contacts of the relay normally 
are open and are situated outside of 
the rest of the timer circuitry as shown 
in the figure accompanying Part 1 last 
month. The contact is connected near 
the input of the battery charger regula-
tor so that when AC power is applied to 
the module, 28 to 30 volts (V) should 
appear on the high side of the relay. 
This same voltage should be present 
on the open side of the contact when 
there is closure. 

If there is no closure as indicated by 
the absence of voltage on the open 
side, several possibilities exist as to the 
cause: 1) The contacts are burned. 2) 
The reed relay coil is open. 3) The tim-
ing IC has failed. 4) The regulator or 
the components leading up to it have 
failed. 

Having started the troubleshooting 

process at the final stage of the circuit, 
it is now necessary to return to the 
beginning and examine each compo-
nent in sequence. Assuming that the 
battery charger is functioning properly, 
use a meter to trace the voltages 
beginning with the bridge rectifier's out-
put, where it should read 28 to 30 V. 

Proceed to the 10-ohm resistor 
where it will be about 0.1 V less than 
the previous reading. If an oscilloscope 
is being used for these measurements, 
it would be seen that pulsating DC is 
what is being measured. 

If a filter capacitor were present, the 
potential would be nearly 20 percent 
higher. I mention this because on the 
other side of Rectifier D4 there is a fil-
ter capacitor and the voltage increases 
to around 35 V on the meter. The rea-
son for this, of course, is that a meter 
reads pulsating DC differently than fil-
tered DC. The regulator circuit is tested 
next by merely checking that its output 
is about 24 V. 

Knowing the pins 
The LM3905 timer is the next por-

tion of the circuit to consider. Prior to 
describing the troubleshooting proce-
dure, I will review the pin arrangement. 
The IC is an eight-pin dual in-line pack-
age, popularly called a DIP. The pin 
sequence is viewed from the top of the 
chip with the locating notch turned so 
it's away from the viewer. Pin 1 is to 
the left of the notch. The rest of the 
pins run down that side, then cross 
over the IC at the end opposite the 
notch and continue up the other side. 

"To deal with an IC 
chip one must be 
familiar with certain 
significant pins with-
out being confused 
by all the rest." 

The last pin (Pin 8) is to the right of the 
notch. The IC is, of course, being 
viewed from the component side of the 
PC board. 

To deal with an IC chip one must be 
familiar with certain significant pins 
without being confused by all the rest. 
Also, one must be aware of any exter-
nal components having an effect on the 
functioning of the device. As an exam-
ple, there is a 10-megohm resistor and 
50-microfarad capacitor serving as an 
R/C time constant to establish the time 
delay. The capacitor may fail, keeping 
the IC from functioning and should be 
taken into consideration. 

Pins 1 and 2 are the significant func-
tioning pins. One side of the relay coil 
is tied to Pin 1 while the other is 
attached to B+ (24 V). Initially, Pin 1 
has a potential of nearly 24 V, so there 
is no voltage across the relay coil. 
Upon the completion of the timing 
cycle, the voltage drops to nearly zero 
resulting in 24 V developing across the 
relay coil that actuates it. Pin 2 (called 
V-ref) normally has 3.2 V on it and the 
IC should be considered faulty if it is 
absent. The reed relay coil should have 
a resistance of about 4,000 ohms. 

Next month I will discuss the invert-
er card. Meanwhile, readers wishing to 
discuss this article are invited to call 
me at (404) 475-3192. CT 
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Leakage measurements 
By James J. Tardibuono 
Corporate Quality Assurance Engineer 
United Artists Cable 

The following are a few hints and in-
structions on taking ground-based signal 
leakage measurements for use in cumu-
lative leakage index (CLI) calculations. 
Do create a calibrated leak of 20 jiV/m 

(microvolts per meter) at 3 meters. 
Don't create a large leak and mark off 

an area where the leak measures 20 
p.V/m. Creating a larger than necessary 
leak, even if only for calibration, can cause 
problems in the aeronatical bands. 
Do use a bandpass filter if you are using 

the system to create a leak. Not using a 
bandpass filter will emit more signals in-
to the air than necessary. 
Do calibrate your meter and/or detec-

tor and check battery for a full charge 
every day. 
Do check your detector frequency 

against other signals on your system each 
day to ensure that the level is not too low. 

Making measurements 
Do check the length of the dipole an-

tenna used in making measurements. A 
simple formula for the length of each leg 
of the dipole is: 11,811/frequency (MHz) ± 
4 = length of each leg in inches (quarter 
wavelength). 

Don't drive faster than 15 mph while 
riding out your system. Driving too fast can 
cause you to pass a leak without your 
detector reacting fast enough. 
Do measure all leaks above 20 1V/m. 

The only accurate measurement can be 
made with a dipole antenna and meter by 
walking around the leak area. Remember, 
a large leak emanating from a house may 
only measure small while driving in the 
street. 

Don't park your vehicle in the vicinity of 
the leak to be measured. Leaving your 
vehicle near the leak will result in errone-
ous readings caused by reflections of the 
signal off of the vehicle. 
Do rotate the dipole antenna for the 

highest reading. The leak is not always 
perpendicular to the strand. 
Do place the antenna in the center of 

the vehicle's roof. If using a dipole anten-
na to monitor, run in a lead perpendicular 
to the antenna. 
Do repair all large leaks immediately. 
Do ride out 100 percent of the system. 

This allows you to use a multiplier of one 
in your CLI calculations. 
Do use a detector frequency between 

108 and 137 MHz. Measurements made 
outside these frequencies have to be cor-
related back to the VHF aeronautical 
band. 
Do keep a record of the areas covered 

each day. It is a good idea to mark which 
streets have been checked on a map and 
keep these on file. 
Do make sure all your FCC general and 

technical files are complete and easily 
accessible. An FCC inspection of your 
signal leakage also will include an inspec-
tion of your files. 
Do maintain a good quarterly monitor-

ing program. New leaks are occurring 
everyday. CT 
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Psychophysics Fact or fiction? 
By Issac S. Blonder 
President, Blonder Broadcasting Corp. 

In the '30s, outside of the few aber-
rant students who mounted soapboxes 
and proclaimed "comes the revolution," 
one entered college to find a world of 
choices for learning and careers. The 
first college year, every course was 
labeled "Introduction to ..." and, as a 
sophomore, you were importuned to 
choose a major subject in which you 
would duly emerge with a degree pro-
claiming your expertise. Superior stu-
dents were invited into the department 
heads' inner sanctum to be urged to 
major in their specialties, with rosy pro-
jections of a good life forever. 

From shunned to popular 
It also seems that besides the 

potential after-school income, an aura 
hung over each discipline inversely 
proportional to its academic ranking. 
Physics topped the list of shunned sub-
jects, followed by the sciences, down 
to the arts and the studies of the 
human psyche. Psychology was uni-
versally popular, debatable and stuffed 
with ringing declarations of mankind's 
potential and future directions, spring-
ing from the untested vaporings of self-
proclaimed experts. A course in 
applied psychology, which I endured, 
touched on the subjects of testing and 
poll-taking, and made it obvious that no 
poll or test could be made free from 
error or challenge. 

Physics is based on the study of the 
fundamental principles of the forces 
governing nature in the most precise 
manner conceivable by man. Three 
independent laboratories staffed by 
recognized scientists, preferably locat-
ed in different countries, must agree 
substantially on the proposition before 
it appears in the textbook as dogma. 
Having achieved the status of a law of 
nature does not ensure its continued 
survival. Einstein's laws of relativity, 
conceived theoretically and proven 
many times in varied and excellent test 
procedures, is periodically challenged 
by yet another physicist with yet anoth-
er variant of nature apparently gov-
erned by those laws. 

The nature of the human visual sys-

tem, so absolutely vital to the design of 
a matching electronic delivery system 
of sight and sound to the human sens-
es, is being investigated and codified 
under the banner of the title "psy-
chophysics." If ever there was a shot-
gun marriage of two incompatible 
fields, physics and psychology have to 
be the greatest mismatch. 

Indeed, although psychophysics is 
mentioned constantly in the literature 
as having been thoroughly investigated 
before the engineer has come up with 
yet one more ingenious scheme for 
reducing the bandwidth, it is my con-
sidered opinion that a physicist would 
condemn the methodology. In fact, I 
couldn't even find that word in my pile 
of dictionaries! 

Certainly even in the most presti-
gious laboratories the physics formula 
for acceptability is ignored and, what is 
even more suspect, the scientists or 
their associates are the "impartial" 
viewers whose human visual systems 
determine the picture quality standards 
for all of mankind. In reading many of 
the psycho studies, I speculated that 
they may have been conducted under 
a hypnotic spell, unconsciously cast by 
the "psychophysicist." 

A negligible difference 
The one area I am particularly dis-

tressed about is the aspect ratio. None 
of the published studies seem credible 
to me. At the normal viewing distances 
in the home the difference in subtend-
ed angle to the eye between 4:3 or 
16:9 ratio is negligible, but the effect on 
the consumer pocketbook is enormous, 
plus the added burden on the design 
engineer is equally unconscionable. 
We should take a lesson from the 

stage where a truly wide scene is pre-
sented. As soon as the action is shifted 
to the two protagonists, the rest of the 
performers must freeze in their tracks. 
Similarly, in a typical TV presentation, a 
4:3 scene is all that is needed for 90 
percent of the drama (my guess) and I 
believe the home viewer would vote 
with his money if he had the choice of 
screen size. 

Next, the letterbox: At a recent trade 
show, I had the opportunity to partici-

pate in a charade conducted by the 
most respected psychophysics team in 
North America. I found myself in a dark 
room confronted by a 27-inch TV set 
that presented the same scene alter-
nately in either letterbox or normal TV 
aspect ratio. You had to mark on a 
scale of 0 to 100 your opinion of the 
quality of the presentation. 
I have never before had such an 

unfocused problem to consider! Quality 
compared to what? Whether I liked the 
artistic merits of the scene, or how it 
compared to my own TV picture, or 
perhaps I should compare letterbox 
against 4:3 when I had to depend on 
my memory as to which one gave me a 
greater thrill? 

My own conclusion was that the 
smaller size of the actors in the letter-
box was less interesting but so what; in 
speaking to the staff, the foregone con-
clusion favored letterbox. Is this the 
kind of scientific quality the FCC will 
rely on for the final, perhaps fatal, 
choice for an HDTV format? 

Finally, my experience on the Broad-
cast TV Systems Committee (BTSC) 
1980-85: The committee produced a 
marvelously studied and documented 
treatise that the FCC adopted over my 
written petition to the commission not 
to approve such an obsolete and inferi-
or system. How was I able to oppose 
the recommendations of such a presti-
gious body? Two reasons: 1) I had wit-
nessed a demonstration of the BBC 
digital stereo sound system in Brighton, 
England. 2) At that very moment, six 
pay TV stations were on the air in the 
United States with the Blonder-Tongue 
BTVision system employing a scram-
bled sound technique so similar to the 
BTSC proposal that their receiver 
would decode our sound. I am dis-
tressed to report that our sound quality 
was worse than the TV sound, similar 
to the BTSC standards, and markedly 
inferior to BBC digital. I prophesied that 
the U.S. public would expend billions 
on TV receivers destined to be obso-
lete before their time. 
How does this sad tale relate to 

HDTV and psychophysics? There is 
still no one out there listening to the 
voices of opposition. CT 

• 
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REPLACEMENT EQUALIZERS 
FOR QUALITY RF SERVICES 
AND JERROLD AMPLIFIERS 

SUPER LOW PRICES! 

EXCELLENT PERFORMANCE SPECIFICATIONS! 
ALL VALUES IN STOCK FOR IMMEDIATE DELIVERY! 

• • 

Also available: 

.».-

QEP Trunk Equalizers (Replaces SEP by Jerrold) 
(ST 20 and SJ Chassis Compatible - Available 

in one-way or two way...4's and 5's) 

TL - 5 thru 11 dB 
L - 10 thru 16 dB 
H - 16 thru 22 dB 
ST - 18 thru 25 dB 

• (300 through 450 MHz Bandwidths) 

. $15.00 ea. all values. See order info. 

QEE Line Extender Equalizers (Replaces SEE by Jerrold) 
Bandwidths Values: 
220 Mhz 330 Mhz 6 dB, 12 dB, 18 dB, 24 dB 
270 Mhz 400 Mhz 
300 Mhz 450 Mhz $5.00 ea. all values 

SXP pads (0 to 20 dB in 1 dB steps) $1.75 
JXP pads (0 to 20 dB in 1 dB steps) $2.90 

QUALITY RF SERVICES, INC. 
1-800-327-9767 850 PARKWAY ST. (FL) 1-800-433-0107 

JUPITER, FL 33477 
1-407-747-4998 FAX 1-407-744-4618 

Quality RF Services is not a Sales agent for Jerrold Electronics 

See us at the Texas Show, Booth 619. Reader Service Number 51 



The following is a listing of technical 
manuals and publications currently 
available by mail order through the 
Society of Cable Television Engineers. 

'or Test Form: 24-Hour System Varia-
tions Data (50/pad) — Loose-leaf 
binder forms for recording data on 
system variations over a 24-hour peri-
od. Order #TF-1. Member: $7, non-
member: $9. 
or Test Form: 24-Hour System Varia-
tions (50/pad) — Loose-leaf binder 
forms for testing system variations. 
Order #TF-2. Member: $7, non-mem-
ber: $9. 
ie Test Form: Subscriber Tests Data 
(50/pad) — Loose-leaf binder forms for 
recording data from subscriber tests. 
Order #TF-3. Member: $7, non-mem-
ber: $9. 
ir Test Form: Headend Tests Data 
(50/pad) — Loose-leaf binder forms for 
recording data from headend tests. 
Order #TF-4. Member: $7, non-mem-
ber: $9. 
or Test Form: System Test Data 
(50/pad) — Loose-leaf binder forms for 

recording data from system tests. 
Order #TF-5. Member: $7, non-mem-
ber: $9. 
or Signal Leakage Log Sheets (50/pad) 
— Forms for the periodic logging of 
signal leakage. Order #TF-6. Member: 
$7, non-member: $9. 

2-1/2" Loose-Leaf Binder: System 
Tests — Holds forms listed as TF-5. 
Order #NB-2. Member: $10, non-mem-
ber: $15. 
ar 2-1/2" Loose-Leaf Binder: Sub-
scriber Tests — Holds forms listed as 
TF-3. Order #NB-3. Member: $10, non-
member: $15. 
or 2-1/2" Loose-Leaf Binder: Headend 
Tests — Holds forms listed as TF-4. 
Order #NB-4. Member: $10, non-mem-
ber: $15. 
or The Interval Loose-Leaf Binder — 
This special binder will hold your col-
lection of The Interval, the official 
SCTE monthly newsletter. A perfect 
way to catalog the Society's events. 
Copies of The Interval not included. 
Order #NB-5. Member: $8, non-mem-
ber: $12. 

CATV Health and Safety Compendi-

um— A concise compendium of prop-
er safety practices to be utilized in the 
operation of CATV systems. Order 
#HS-2. Member: $12, non-member: 
$18. 
ir Special Reprint! FCC Advisory 
Committee: Signal Leakage— By pop-
ular demand, SCTE has reprinted this 
comprehensive 1980 report on signal 
leakage. A must-read for those wishing 
to understand this vital issue. Order 
#TR-2. Member: $18, non-member: 
$25. 

To order: All orders must be prepaid. 
Shipping and handling costs are includ-
ed in the continental U.S. All prices are 
in U.S. dollars. SCTE accepts Master-
Card and Visa. To qualify for SCTE 
member prices, a valid SCTE identifi-
cation number is required, or a com-
pleted membership application with 
dues payment must accompany your 
order. Send orders to: SCTE, 669 
Exton Commons, Exton, Pa. 19341 or 
FAX with credit card information to 
(215) 363-5898. 

The DRAKE ESR1240 IRD 

HEADLINER 
All the features you 
demand in an integrated 
receiver/descrambler now 
fit into 3'/2" of rack space. 
And your budget. 

New low noise 70 Mhz IF 
with threshold expansion 
assures a crisp clear 

picture from even weak 
scrambled or unscrambled 
signals. And essential front 
panel controls allow for 
easy adjustment without 
removing unit from rack. 

All this. Affordably priced. 
And the exceptional 

Reader Service Number 52 

service you've come to 
expect from Midwest 
Communications. 

So call us today at 
800-543-1584 and get 
a head start on your 
competition. 

11C Communications Corp 
Four Tesseneer Drive 
HIghland Heights, KY 41076 
606-572-6848 in Kentucky 
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CALENDAR 111111111111111111 
March 
March 10-11: SCTE Old 
Dominion Chapter techni-
cal seminar, Holiday Inn, 
Richmond, Va. Contact Mar-
garet Davison-Harvey, (703) 
248-3400. 
March 11-15 Fiber Com-
munications Corp. fiber-
optic splicing and termina-
tion workshop, Sturbridge, 
Mass. Contact (800) 776-
0518. 
March 12: SCTE Chata-
hoochee Chapter technical 
seminar on digital fiber-optic 
technology for audio and 
video applications. Contact 
John Williamson Jr., (404) 
376-5259. 
March 12: SCTE Florida 
Chapter, South Florida 
Meeting Area technical 
seminar. Contact (407) 844-
7227. 
March 12-13: NCTI seminar 
on OSHA compliance for 
CATV operators, Dallas. 
Contact Michael Wais, (303) 
761-8554. 
March 13: SCTE Okla-
homa Chapter technical 
seminar. Contact Arturo 
Amaton, (405) 353-2250 
March 13: SCTE Smokey 
Mountain Meeting Group 
technical seminar. Contact 
Grant Evans, (615) 247-
2183. 
March 13: SCTE South 
Jersey Meeting Group 
technical seminar on OSHA 
regulations and recordkeep-
ing, safety products, safety 
training and ladder safety, 
Ramada Inn, Vineland, N.J. 
Contact Kevin Hewitt, (607) 
886-728. 
March 13-14: SCTE Big 
Sky Chapter consecutive 
meetings for installers to be 
held March 13, Ramada Inn, 
Billings, Mont.; and March 
14, Colonial Inn, Helena, 
Mont. Contact Marla De-
Shaw, (406) 632-4300. 
March 13-15: George 
Washington University 
Continuing Engineering 
Education Program course 
on microwave radio sys-

Planning ahead 
March 24-27: National 
Show, New Orleans 
Convention Center. Con-
tact (202) 775-3669. 
June 13-16: SCTE 
Cable-Tec Expo, Con-
vention Center and 
Bally's Hotel, Reno, Nev. 
Contact (215) 363-6888. 
August 25-27: Eastern 
Show, Inforum Exhibit 
Hall, Atlanta. Contact 
Nancy Horne, (404) 255-
1608. 

tems, Washington, D.C. 
Contact (800) 424-9773 or 
(800) 535-4567 (in Canada). 
March 14: NCTI seminar on 
fundamentals of supervision 
for CATV personnel, Dallas. 
Contact Michael Wais, (303) 
761-8554. 
March 14: SCTE Ten-
nessee Chapter technical 
seminar on installation trou-
bleshooting, Airport Hilton, 
Memphis, Tenn. Contact 
Don Shackelford, (901) 365-
1770. 
March 14: SCTE Wheat 
State Chapter technical 
seminar, Red Coach Inn, 
Wichita, Kan. Contact Mark 
Wilson, (316) 262-4270. 
March 16: SCTE Cactus 
Chapter technical seminar 
on signal leakage and fre-
quency offsets. Contact 
Harold Mackey Jr., (602) 
866-0072, x282. 
March 18: SCTE Satellite 
Tele -Seminar Programs, 
"CLI Ninjas (Part 2)" and 
"SCTE Installer Certification 
Program." To air 1-2 p.m. 
ET on Transponder 6 of 
Galaxy I. 
March 19: SCTE New York 
City Meeting Group techni-
cal seminar. Contact Rich 
Fevola, (516) 678-7200. 
March 20: SCTE Golden 
Gate Chapter technical 
seminar on BCT/E Category 
IV, "Distribution Systems." 
Contact Mark Harrigan, 
(415) 785-6077. 

WE'VE GOT CABLE TESTING 
ALL WRAPPED UP 

dvantest ties up your loose ends in cable 

testing with optical time domain reflectome-

ters and spectrum analyzers. 

Ideal for buried cable and fiber applica-

tions, Advanteses 8460 OTDR features a short 

dead zone and narrow spatial resolution for 

superior accuracy in fault location, efficient 

cable and fiber maintenance, and maximum 

validity of resolution between faults. 

Advanteses R3361 Spectrum Analyzer pro-

vides an exceptionally wide frequency range. 

Fully synthesized for extremely accurate mea-

surement, the R3361 also features an internal 

tracking generator for automatic frequency 

sweeping. 

Call or write today for more information. 

ADVANTEST  
Advantest America, Inc.  

300 Knightsbridge Parkway 
Lincolnshire, IL 60069 

708/634-2552 
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Positive fusion 
By Wendell Woody 
President. Society of Cable Television Engineers 

Our society has performed an 
excellent function in melting together 
all segments of the industry into one 
growing and unified coalition toward 
advancing engineering professional-
ism. First, we have the membership. It 
is a blending of people from cable 
operations, equipment suppliers, gov-
ernment agencies, consulting groups 
and the trade press. They in turn are 
supported by their companies, which 
have sustaining memberships in our 
society. Even with different political and 
business motivations, the fusing of 
these groups provides synergism. 

Advancing professionalism 
The programs of the Society are the 

vehicle for advancing engineering pro-
fessionalism. It's participation by the 
membership that makes the programs 
successful. Some of the key programs 
are the Cable-Tec Expo, the annual 
fiber seminar, the BCT/E testing and 
certification program, and the SCTE 
chapter and meeting group develop-
ment program. 
• The 1991 Cable-Tec Expo in 

Reno, Nev., is developing noteworthy 
and extraordinary achievements. Dur-
ing this economical downturn period in 
our industry, and with most trade 
shows reporting reductions of 10 per-
cent or greater in exhibitors and atten-
dance, I'm proud to report this is not 
true for the expo. In fact, we have 
expanded the exhibit space consider-
ably since last year and it no doubt will 
be a sell out again. Preregistrations 
are being logged in at an advanced 
rate; interest from the international 
CATV markets is a new boom. Of 
course, Canada has always been a 
great supporter of the expo with excel-
lent attendance and Canadian manu-
facturers exhibiting. 

Each year, the expo Program Com-
mittee outdoes itself in selecting and 
obtaining dynamic industry leaders for 
the Annual Engineering Conference 
panels and lectures, and this year is no 
exception. The same also is true for 
the following two days of hands-on and 
technical workshops. This year's com-
mittee is co-chaired by Steve Allen of 
Jones lntercable and Bill Riker, and 

consists of Paul Levine, CT Publica-
tions; Dave Willis, TCI; Ted Chesley, 
CDA Cablevision; B.J. Toner, Toner 
Cable Equipment; and Sally Kinsman, 
Kinsman Design Associates Inc. 
• The annual SCTE fiber-optics 

seminar has become a predominant 
program for industry technological 
exchange as well as the introduction 
and documentation of new leading fiber 
technologies. For the past two years, 
Jim Chiddix of ATC has contributed 
significantly to the growth, profession-
alism and success of the seminars. 

The positive fusion of the various 
seminar presentations generated a 
union of documented information. This 
is now available as the Fiber Optics 
1991 Proceedings Manual for $35 a 
copy. It may be ordered from SCTE 
headquarters in Exton, Pa., at (215) 
363-6888. 
• The BCT/E program was estab-

lished to help SCTE members raise 
their professional status through edu-
cation, training and qualification testing 
accompanying a certification program. 
It allows recognition of those individu-
als demonstrating the knowledge, 
experience and ethics required of a 
professional. The program encourages 
the continued technical development of 
its members. Here again, the BCT/E 
program was developed by melting 
together the contributions of many 
industry leaders and engineers. That 
positive fusion has supported the 
SCTE's goal to improve the CATV 
technical community. 
• The true supporting foundation of 

the Society has been the establishment 
and expansion of the network of SCTE 
chapters and meeting groups. This 
union across our nation has provided a 
means to develop professionalism from 
the grass roots of our industry upward. 
Now, during our SCTE national elec-
tions, we often will hear candidates 
say, "If elected, I will start lots of new 
SCTE meeting groups." Certainly it is 
true there are many geographical loca-
tions where no meeting groups exist. 
However, my greatest concern is the 
quality of chapters and not the quantity 
of new meeting groups. 

Meeting groups need to be well-
thought out and planned. They should 
not be established just on the whims of 

a few people who want to be officers. 
Consequently, some meeting groups 
never make it, others require reorga-
nizing and still others need a very long 
span of time to achieve chapter status. 
Here are two important questions to 
ask yourself when establishing a new 
meeting group: 1) Are you located at 
the nucleus of a geographical pool of 
people that can adequately support 
your new organization? (Support 
means attending your meetings.) 2) Do 
you have leaders available who will not 
only initiate the development of your 
new group, but also have the dedica-
tion and stamina to help your group 
move in a normal and professional 
manner toward chapter status? If you 
answer yes to both of these questions, 
you have the positive fusion to blend 
and unite another outstanding SCTE 
chapter! You should be in contact with 
Chapter Development Director Ralph 
Haimowitz. Telephone him at (704) 
297-5423. 

Keeping chapters strong 
All chapter officers are aware of the 

importance of keeping their chapters 
strong. We have two people on the 
national staff with chapter support 
responsibilities and each regional 
director on the national board devotes 
a significant amount of time toward 
chapter development. Keeping chap-
ters strong is so consequential that 
next month's message will be devoted 
totally to the subject. 

Another reminder: Plan now to 
attend this year's SCTE Cable-Tec 
Expo at the Reno Convention Center, 
June 13-16. Plan your vacation around 
the expo — drive to Reno and make 
use of the recreational vehicle and 
camper park adjoining Bally's Resort, 
the SCTE headquarters hotel. Hope to 
see you in "The Biggest Little City in 
the World" in June. CT 
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New Horizons 
in Video Performance 

The DIR-647 Integrated Receiver/ 
Descrambler from DX. It represents 
the latest in field-proven technology 
delivering the clearest, sharpest 
pictures possible. 

At DX, quality and reliability are 
always in sight. For over 30 years our 
success in building high performance 
products has put us at the forefront of 

SATEWTE RECEIVER 
MODEL DIR-647 

e 

POWER 

_ 

See STRENGTH 

the satellite communications indus-
try. DX combines the finest research 
and manufacturing with state-of-the-
art technology to meet the growing 
demands of large CATV operators. 
So for the highest level of video 

performance, look no further than 
DX. To arrange a free demonstration, 
call or write DX Communications, 
Inc. today. 

DX 

DESCRWElER 

DX COMMUNICATIONS, INC. 
A subsidiary of C. Itoh & Co. (America) Inc. 

10 Skyline Drive, Hawthorne, NY 10532 • (914) 347-4040 
Manufactured by DX Antenna Co., Ltd., Japan 
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Picture 
Perfect. 

Quality Drop and Installation Material 
from Anixter Cable TV. 

Quality matters. To your picture, your dependa 
bility...your customers. So why settle for drop and 
installation material from so-so manufacturers 
and suppliers, when Anixter Cable TV offers the 
best products and service available? Anixter can 
take you from the tap to the converter with qual-

ity products such as Diamond hardware, Regal 
passives, and Raychem F-connectors—everything 
you need delivered on-time from a regional 
warehouse near you. Call Anixter for picture 
perfect results—every time. 

allkliEt 
CABLE TV 

See us at the Texas Show, Booth 239. 
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WEST—ANAHEIM: (714) 799-0500, (800)854-0443; DENVER: (303) 740-8949, (800) 841-1531; SEATTLE: (206) 251-6760, (800) 426-7665, MIDWEST—CHICAGO: 
(708)364-7000, (800) 544-5368; CLEVELAND: (216)526-0919, (800) 321-8068; DALLAS: (214) 446-7337, (800) 231-5006; IRON MOUNTAIN, MI: (906) 774-4111, 
(800) 624-8358; SKOKIE, IL HDQTRS: (708) 677-2600; EAST—ATLANTA: (404)995-5110, (800) 241-5790; LONG ISLAND, NY: (516) 293-7788, (800) 645-9510; 
NEW JERSEY: (201) 328-0980, (800) 631-9603; TAMPA: (813)626-7115, (800) 282-9164; CANADA—CALGARY: (403) 250-9646; MONTREAL: (514) 636-3636; 
TORONTO: (416) 625-5110: VANCOUVER: (604) 321-5885. 

In an emergency, weekends and holidays or after 5 P.M. call toll free 1 (800) 323-8166. 
CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golf Road, Skokie, IL 60076, (708) 677-2600 
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