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Satisfaction 
guaranteed. 

We stand solidly behind every piece of cable equipment we sell. 

Head-end through drop materials, it performs the way we say, or we'll correct it — immediately. 

All items carry the manufacturer's full warranty. 

We'll also compete with any distributor on price, selection, delivery, and service. 

We stock all major brands, and can tailor packages to your needs. 
Underground 

Items arrive when you need them, not sooner or later. 

And our engineers and technicians can answer any questions you have about design, installation, or field performance. 
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TRAPS VS. DESCRAM BURS 
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IF YOU WANT TO MAKE PAY TV PROFITABLE 
IT'S TIME TO GET BACK TO BASICS. 
Pay TV profits depend on programming 

packages that attract new subscribers and 
reduce churn. Until these programming de-
cisions have been resolved, huge invest-
ments in programmable or addressable 
descramblers can eat up profits. 
Reduce your programming experimenta-

tion costs by getting back to basics traps. 

USE TRAPS TO TIER SERVICE IN VIRTUALLY 
ANY CHANNEL COMBINATION 

Convert your 60 channel system to a 12 
channel, 21 channel or virtually any channel 
combination, package premium services 
whatever your needs there's no more se-
cure or economical way to offer your subs 
(and non-subs) a greater variety of tiered 

services. Just tell us the channel combina-
tion you want and you'll have it in a matter 
of weeks. 

SECURE YOUR PROFITS WITH TRAPS 

If you suspect your descramblers are being 
defeated, back them up with traps. Traps are 
still the most secure and least expensive 
form of pay TV security on the market today. 

Eagle has traps for almost any channel or 
multi-channel combination. If its not in our 
standard line well design a trap to meet 
your needs. 

For more information on how traps can 
build your pay TV profits contact your Eagle 
sales representative today. 

OTHER EAGLE QUALITY PRODUCTS . . . Converters, Addressable Descramblers, Programmable DescramblerS. 
Splitters, Traps. Decoding Filters, Video Amplitude Controllers, Band Pass Filters, Channel Dropper for Batch 
Descrambling. EAGLE COMTRONICS, INC. 4562 Waterhouse Road, Clay, New York 13041. 

TO ORDER, CALL TOLL-FREE: 800-448-7474 In New York, call 315-622-3402/In Canada, call Deskin Sales, 
416-475-1412/In Europe, call Electro Service, Brussels, Belgium, 011-32-15-209575. 

COMTRONICS INC. 
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Remember...it was only yesterday 
when offering a PPV event 

in one-way cable systems usually meant 
mass confusion. Too many telephone 
operators to pay, but not enough to 
handle the last minute phone calls. In 
solving this problem, Jerrold drew on 
experience that dates back to 1956. That 
year, a two-channel device was developed 
and demonstrated at the Jerrold plant 
in Philadelphia. Known as the PBPB 
"program-by-program billing" it attrac-
ted much interest—and visitors—from 
all over the world. Although the PBPB 
was too far ahead of its time to be a 
financial success, it was one of cable's 
earliest demonstrations that pay-per-view 
technology was quite feasible. 

Remember when PPV required a large phone staff? Or two-way cable plant? 
Now... 

The Pay-Per-View Solution 
JERROLD STARFONE' 
Get ready to cash in on the coming PPV explosion. Add impulse pay-per-

view capability with Jerrold STARFONE, the economical add-on unit. 

• ELIMINATES NEED FOR TWO-WAY PLANT The STARFONE system uses 
your existing one-way cable plant for downstream communications and a 
telephone return path for upstream communications. No new construction 
needed. 

• ELIMINATES PHONE INTERFACE PROBLEMS. Your subscribers self-author-
ized purchases are recorded in the converter memory When you want to 
gather this data for billing, the converters are prompted to make that single 
phone call to your billing computer. 

• MINIMIZES IPPV BILLING LOGISTICS. Your billing computer automatically 
receives IPPV detail usage for normal monthly billing statement. No 
incremental billing support costs. 

• EXCLUSIVE AVAILABILITY Jerrold is the only converter supplier offering 
this advanced cost-effective store and forward telephone return capability. 

Simply by pressing a few puttons to indicate an authorized purchase, your 
subscriber can order a PPV event for immediate viewing. No phone calls to 
make. No busy signals to cope with. No need to plan in advance. 

Jerrold STARFONE, an inexpensive, add-on module, makes all this 
possible. For detailed information, call or write today. Jerrold Division, General 
Instrument Corporation, 2200 Byberry Road, Hatboro, PA 19040. 
(215) 674-4800. 

JERROLD 
You know we'll be there. 
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The real world solution 

FL EUE 
EFIÉI#ES 
CMACS'm + AD CUE M. The 
proven ad insertion system with 
more than just billing and traf-
ficking. . . 
State-of-the-art automation 
from sales call to invoice. Easily 
sell and manage one headend 
or fifty from your central office 
and enjoy all these benefits: 

D Accurate billing by log or by 
contract 

D Improved advertiser relations 
D Enhanced sales tracking 
D Better contract management 
D More efficient collections 
D Faster spot reel production 

Call today for full details. 

TELE-ENGINEERING CORPORATION 
2 (,entrai Street, Framingham, MA 01701 

We engineer solutions. 

1-800-832-TELE 
In Massachusetts: 617-877-6494 

 • 
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Why don't we listen? 
I know. I've been on a soapbox about signal 

leakage ever since we started publishing 
Communications Technology. The advent of 
deregulated signal leakage requirements will 
soon enable cable system operators to control 
their own destinies, which is what the FCC 
would prefer to see happen. So, you'd assume 
that operators would pay attention to their sys-
tems. Never assume! 
One case in point is Sonic Cable TV in Grove 

City, Calif. In 1982 the FCC issued an initial 
notice of apparent liability to that cable opera-
tor. The result of this situation is that Sonic was 
fined $6,000 for failure to correct harmful inter-
ference as well as for signal leakage in excess 
of the rules. 
I don't mean to single out Sonic Cable as 

one of the few systems exceeding signal leak-
age levels—most of the others just haven't 
been caught. But, why don't we listen? 

New glossary of terms 
One of our good friends, Ralph Haimowitz, 

director of engineering for American Cable-
systems of Florida, sent us his definitions of 
cable terms that I'm sure we can all relate to. 
The following is derived from Haimowitz's ex-
perience in the cable industry and is titled, "A 
glossary of cable terms—Field version." 

"Over the years there have been several 
different printings of cable television terminol-
ogy with definitions designed to improve our 
communications with each other throughout 
the industry. I have observed, with keen inter-
est, that the field definitions to some of this 
terminology is vastly different from the printed 
glossaries. Therefore, in an attempt to ensure 
greater understanding throughout the cable 
industry, I have provided the following update 
for inclusion in the glossary of cable terms. 

"Automatic gain control (AGC)—A techni-
cian with a diddle stick. 
"Converter—An individual who changed 

job positions from one career area to another, 
i.e., from business office representative to in-
staller or from service technician to 
telemarketing. 

"Distribution system—The method by 
which rumors are instantly spread throughout 
any cable company. 
"Equalization—When every employee 

knows what every other employee earns and 
wants the same amount. 

"Flat loss—What the cable company pays 
out in overtime pay. 

"Group delay—The extended coffee break 
that occurs every morning when employees 
are supposed to be on the job. 
"House drop material—Those small bits 

and pieces of debris left on the subscribers 
floors and carpets after installation or service 
calls. 

"Hum—The phrase used by technicians 
when they are evaluating a reception problem 
just described by the subscriber. 

"Pole attachment—The reaction that occurs 
upon having a gaff break out of the wood. 
"Subscriber—A cable customer. This word 

is the derivative of three common words: A) 
sub, meaning lower than or inferior to, par-
ticularly about how good or bad his cable re-
ception is; B)scrib, from the word scribe, one 
who writes, especially checks to pay cable 
bills; and C) er, from the word err; to make a 
mistake or be wrong, particularly with regard 
to complaints about picture quality. 

"Distortion—An explanation given to the 
subscriber about his reception problems. 
"Common carrier—The technician who 

overstocks his truck and then drives around 
the system all day providing parts for those 
technicians who fail to replace their truck 
stock. 
"Active—What employees must appear to 

be in the presence of a supervisor. 
"Picture blanking—The phenomenon that 

occurs to the subscriber's TV set when the 
installer cuts through the new house drop he 
installed while he is burying it with his shovel. 

"Combining network—Two or more service 
technicians who gather together at the same 
spot to solve a simple cable problem. 

"Block tilt—What may happen if all of the on 
duty technicians form a combining network. 
"Frequency response—The number of 

times a technician is dispatched to the same 
location to troubleshoot and repair the same 
problem. 

"Universal baffa—Incorrect spelling of the 
second word often confuses the issue and 
leads to misunderstandings. The proper term 
is "universal baffle" and describes what hap-
pens when a technician is unsure of which 
fittings and connectors are supposed to go 
together. 

"System noise—The loud, harsh sounds 
emanating from supervisors when things don't 
go right. 
"Terminator—A supervisor who has been 

forced beyond the limits of his patience. 
"Performance standards—Undefined in the 

cable industry." 

geue— 
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Reliable TV 60 The Competition, CPH 658 
904 Cubic Inches 653.05 Cubic Inches 

of Hard-Working Space of Hard-to-Work Space 

Reliable Electric/Utility Products' 
square-design CATVdistribution closures 
give you more cubic inches of work area 
for your money. 

When considering the purchase of CATV distribution 
closures, don't overlook the importance of design. 
Reliable's square-design closures provide maximum 
work area to install and maintain equipment. Because 
they feature larger housing capacities than comparable 
cylindrical models, they provide more mounting space 
for your dollar. 

Another factor to consider is the solid durability 
built into every Reliable enclosure. While most 
cylindrical units are made of plastic, we construct our 
housings of heavy-gauge, mill-galvanized steel. We 
coat the pedestals with our unique nine-step finish to 
resist weathering and corrosion. With an engineering 
and manufacturing process this thorough, it's no 

wonder our pedestals have been known to stay on the 
job for a quarter century or more. 

In addition to large capacity and durable design, 
Reliable's closures also feature the security of a 
padlock hasp—along with several other locking 
options—and the convenience of a removable upper 
cover. All can be stake-mounted, while some units can 
be wall-mounted or self-supported. 

So for pedestals that offer spacious design—as 
well as solid construction, security and convenience— 
specify Reliable 
Electric Utility 
Products' closures. 

For more 
information, phone 
or write Reliable 
Electric Utility 
Products or our 
nearest authorized 
distributor today. 

Reliable Electric/Utility Products 11333 Addison Street/ Franklin Park, Illinois 60131 / (312) 455-8010 / TLX 728 393 

RELIANCE in 
comm/TEc 
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Analysts 

Service Specialists 
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Expanded Repair Service includes Oak addressables 
and Jerrold addressables. 

Manufacturers' Authorization 

4ERROLD 
04..ç 

Including all factory authorized modifications. 

Servicing single channel and multichannel, 
unscrambled and addressable units by many 
manufacturers. 

LINE EQUIPMENT • HEADEND GEAR • TEST EQUIPNitiv I 
Servicing most manufacturers - Emergency service available 

SATELLITE EQUIPMENT 
Receivers, LNAs and block downconverters 

PROOF-OF-PERFORMANCE 
Vans equipped with computerized test equipment 

ea COMPUTER AIDED TESTING SYSTEM 
Monitors your system operation (frequency, levels 
nd trends) local or remote 

Fully computerized - including reports 

Innovation in Services and Products for Coble 

Corporate Office: 
112 E Ellen Street 

Fenton, Mi 48430 

(313! 750-9341 

Eastern Facility: 
1255 Boston Ave 
W Columbia. SC 29169 

(803) 794-3910 

Western Facility: 
2245 Camino vela Roble 
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RF/Superior: 
2010 Pine Terrace 
Sarasota, FL 33581 

(813) 922-1551 
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INTRODUCING 

A Stand-byv 
Power 
System 
You Can Depend On! 

Control Technology's 
CITATION II 

At last, the fully reliable, yet cost 
effective standby power system 
for the CATV Industry with an 
aggressive 5-year limited warranty! 

or 

• A full 720 Watts 

• Fully regulated under all conditions 

• Patented "cycle battery charging" 

• Modular construction 

• Auxiliary power input 

• Battery charger alarm 

• Built in self testing feature 

Control Technology, Inc. 
1881 State Street Garland, TX 75042 

1985 Control Technology 
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Jerry Conn Associates 
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130 Industrial Rd 
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18001 233 7600 

Mega Hertz Sales 

6940 South Holly CIrcle 

Suite 200 

Englewood CO 80112 

18001 525-8386 
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Suite 590 Suite 304 
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18171 267-2288 1800) 821 6800 

CWY Electronics OW Lindberg Associates 
405 North Earl Ave PO Box 10185 

Lafayette IN 47904 Sarasota FL 33582 

1800) 428-7596 1813) 371-3444 
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490 RI 33 West 
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Western 
Show 
preview 
LOS ANGELES—The California Cable Televi-
sion Association announced that 163 firms 
have committed to purchasing more than 80 
percent of the available exhibit space at the 
17th Annual Western Cable Television Show 
and Convention, to be held December 4-6 at 
the Anaheim Convention Center. 
The Society of Cable Television Engineers is 

coordinating the six technical sessions for 
presentation at the Western Show. Subjects to 
be covered include: local area networks, pay-
per-view, underground construction, customer 
service, FCC update and PacBell Bluebook 
changes. 

In 1984, 217 companies participated in the 
exhibition portion of the show. Here is a pre-
liminary schedule of sessions, exhibit hours 
and activities. 

Tuesday, Dec. 3 
Preconvention activities begin. Pre-
registrants may pick up their packets at the 
convention center from 3-6 p.m. Hospitality 
suites and entertainment begin tonight. 

Wednesday, Dec. 4 
8 am.—Registration opens 
10 a.m.-6 p.m.—Exhibits open 
1-2:30 p.m.—Welcome and keynote panel 
2:45-4 p.m.—Breakout sessions 
4-6 p.m.—Hosted cocktail party in exhibit 

hall 

Thursday, Dec. 5 
8 a.m.—Registration opens 
8:30 a.m.-5 p.m.—All day technical 

sessions (Co-sponsored by the Society of 
Cable Television Engineers) 

10 a.m.-6 p.m.—Exhibits open 
8:30-9:45 am.—Breakout sessions 
10-11:15 am.—Breakout sessions 
11:15 a.m.-12:45 p.m.—Exclusive exhibit 
hours 

12:45-2:15 p.m.—Luncheon 
2:30-4 p.m.—Breakout sessions 
4-6 p.m.—Exclusive exhibit hours; no-host 

cocktail party in exhibit hall 

Friday, Dec. 6 
8 am.—Registration opens 
10 a.m.-3 p.m.—Exhibits open 
8:30-9:45 am.—Breakout sessions 
10-11:15 a.m.—Breakout sessions 
11:15 a.m.-12:15 p.m.—Exclusive exhibit 
hours 

12:15-1:30 p.m.—Luncheon 
1:45-3:00 p.m.—Roundtable sessions 
3-4:15 p.m.—General session 
6-7 p.m.—Cocktails 
7 p.m.—Annual banquet with entertainment 
and dance 

British operator picks star-switched system 
WALLINGFORD, Conn.—Times Fiber Com-
munications Inc. and its British affiliate, Cable-
time Ltd., announced the receipt of a major 
contract to supply a star-switched cable tele-
vision distribution system to Windsor Televi-
sion. Windsor holds one of 11 original pilot 
franchises awarded by the British govern-
ment. The new system will be installed in the 
Langley and Wexham districts of Slough en-
compassing 7,000 homes as the first phase of 
a 100,000-home build. 
The equipment contract received by Cable-

time from Windsor Television is worth ap-

Riser-Bond moves 
AURORA, Neb.—Riser-Bond Instruments has 
announced an expansion and move to a new 
location in Aurora. Its new address is 505 16th 
St., Box 188, Aurora, Neb. 68818, (402) 
694-5201. The move to the new location will 
enable the company to combine all its oper-
ations. 

proximately $800,000. It specifies the use of 
Cabletime 16 switches, which form the basis of 
an advanced star-switched network capable 
of handling both data and entertainment. 

Sonic fined for leakage 
WASHINGTON, D.C.--- The Federal Commu-
nications Commission has denied Sonic Cable 
TV's request for reconsideration of a $6,000 
forfeiture for violating FCC rules. Sonic has 
been cited for its failure to correct harmful 
interference, as well as for signal leakage in 
excess of the rules. 

In seeking reconsideration, Sonic argued 
that the commission lacked statutory authority 
under then Section 503(b) of the Communica-
tions Act. Finding Sonic's contention un-
founded, the commission stated that Con-
gress had legislated the warning procedures 
in Section 503(b)(5) to protect those who might 
be unaware they were engaging in regulated 
activities. 
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Limited scrambling to 
commence by year end 
NEW YORK—Showtime/The Movie Channel 
Inc. began shipping M/A-COM scrambling 
decoders to its affiliates in September. All 
Showtime and TMC affiliates who have regis-
tered their headends with Showtime/TMC 
should expect to receive their equipment by 
December, and limited scrambling, for the 
purpose of testing, will begin by year's end. 

At the present time, it is anticipated that the 
East Coast feeds will be the first to be tested. 

Anixter reports 
sales and earnings 
SKOKIE, III. —Anixter Bros. Inc. reported rec-
ord quarter sales and net earnings. Net earn-
ings increased 14 percent to a record 
$5,781,000 or 32 cents a share, from 
$5,068,000 or 28 cents a share, a year earlier. 
Sales rose 4 percent to a record $170,606,000 
from $164,689,000. 

Net earnings for the full fiscal year increased 
17 percent to $17,456,000, or 95 cents a 
share, from $14,937,000, or 82 cents a share, 
a year ago. Sales advanced 9 percent to a 
record $650,949,000 from $597,808,000. 

New SCTE group, 
Cable-Tec Expo update 
WEST CHESTER, Pa.—The Society of Ca-
ble Television Engineers announced the 
formation of a new (16th) meeting group. 
The West Texas Meeting Group will be 
headed up by Jim McCain and will hold its 
first meeting on the 13th of this month (see 
The Interval for more on this). 
The SCTE Cable-Tec Expo, to be held 

June 12-15, 1986, has 16 firms signed up 
for exhibit space to date. These firms are: 
Augat Broadband Communications 
Group, Communications Technology, CWY 
Electronics, Eagle Comtronics Inc., FM 
Systems Inc., Lode Data Corp., M/A-COM 
MAC Inc., Magnavox CAN Systems, Qual-
ity RF Services, Reliable Electric, Reliable 
Electric Utility Products, RT/Katek Com-
munications Group, Standard Communi-
cations Corp., Tele-Wire Supply Corp., Tri-
ple Crown Electronics and Wavetek. 
The one-day Spring Engineering Con-

ference and the expo will be held in Phoe-
nix, Ariz. The SCTE is still accepting pro-
posals for papers and technical programs 
to be presented at the conference and the 
expo. Proposals should be sent to Bill Ri-
ker, executive vice president, SCTE. For 
more information on Cable-Tec Expo '86, 
circle #1 on the reader service card. 
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GNB' 

THE MOST MEMORABLE FEATURE 
OF THE NEW WATCHMAN°11 

IS YOU CAN FORGET IT. 
The new Watchman II is 

a worry free battery designed 
for CATV and other stand-
by power applications.You 
install it. You forget it. 
Here's why: 

The new Watchman Ill's 
AbsolyteTM sealed lead acid 
technology means no 
maintenance, and no main-
tenance cost. It means no 
climbing poles to service 
batteries.The Watchman II 
never needs watering, 
there's no acid spillage or 
corrosive fumes to damage 
electronics. And because 
it is sealed, you can use the 
Watchman II in any position, 
in any location, no matter 
how remote, even freezing 
will not hurt it. Unlike most 
standby batteries,Watchman 
"[thrives on cycling and 
can be cycled over 200 
times, even after being in 
day-after-day float service. 

For more information, 
and other technical data, 
write or call Bob Hasewinkle, 
Product Manager—Specialty, 
GNB Batteries Inc., 
PO. Box 64140, St. Paul, 
MN 55164, 612/681-5000. 

'Trademark. GNB Batteries Inc 
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Scrambling, pay TV and survival 
By Isaac Blonder 
LhaJttr.du blonder-Tongue Laooratones Inc 

Modern dictionaries have now blessed the 
verb "to scramble" with its electronic label, 
e.g., "to make transmitted signals unintel-
ligible in transit." 
When the transmitted signal path is by radia-

tion, it must be protected by scrambling. On 
the other hand, if the cable signal is trans-
mitted by the switched star technology (a 
wideband clone of the telephone network), 
scrambling is superfluous since every pro-
gram is transmitted singly over a secure line 
and recorded. 

For the indefinite future, coaxial, broad-
band, tree and branch distribution to the sub-
scriber will continue to be the delivery system 
for cable TV. Scrambling is the method of 
choice for adding pay programming to the 
traditional cable system. 

It is now obvious that simplistic cable 
scrambling systems breed purveyors of pirate 
decoders, and discontent by the moral major-
ity of subscribers who refuse to cheat, but 
resent the cable operators' inability to control 
the freeloaders. Let us review some historical 
events in pay TV, drawing from each what 
should be a universal lesson in the mer-
chandising art of promotion and sales. 

The evolution of pay TV 
1000 B.C. (?)—Greek theatre. Pay at the 

entrance, no refunds, no complaints! Show 
business was born with the box office mys-
tique and it will never vanish. The closer a pay 
TV system resembles the traditional theatre, 
the easier it is to negotiate a deal with the 
performers. 
1929—Eugene McDonald, founder of Ze-

nith Radio, declared, "Television programs 
should be sponsored by the viewer not the 
advertiser," and he committed his firm to de-
velop pay TV with the largest budget of all. 
McDonald deserved the title, "father of pay 
TV." 

1938 —Scophony (founded by Sol SagaII), 
on two occasions in London, presented large 
screen TV shows in movie theatres. Pay TV 
was born! 

1949—International Telemeter (Paramount 
Pictures; Barney Balaban, president) con-
ducted a well-financed (and staffed) effort to 
develop pay TV systems for cable. Balaban's 
oft declared principle was to place a coin box 
in the home, simulating the traditional box 
office principle of "pay cash before you view." 
Telemeter built a cable system in Palm 
Springs, Calif., in 1953, featuring first-run mov-

ies. Success was immediate and soon the 
local theatres threatened the operation with 
antitrust lawsuits, compelling a shutdown due 
to the absence of first-run movies. 

1950 —Skiatron tests its Subscriber Vision 
pay TV for 10 days over WOR-TV, New York. 
1951—Zenith experimented with various 

versions of its pay TV system, PhoneVision, in 
Chicago. At first, only the picture was scram-
bled, but sound scramble was soon added 
when it was discovered how enjoyable was the 
audio itself. 

1957—Bartlesville (Okla.) Cable (Henry 
Gritting, owner) experimented with a $9.50 flat 
rate for two movie channels. Response was 
disappointing even with a rate reduction to 
$4.95. The announced cause for cancellation 
of the project was the excessive cost of the 
leased cable facilities from Southwestern Bell. 
1960-65— Etobicoke (Ontario, Canada) 

was the pay TV cable test bed. Since the 
United States was so litigious, the entrepre-
neurs welcomed the Canadian opportunities 
to measure public responses to all the facets 
of cable pay TV. Many of the cable TV pioneers 
appeared at this Canadian scene: Etobicoke 
system operator Famous Players (55 percent 
owned by Paramount), Skiatron, Matty Fox, 
Rediffusion, Tim Cross, Ed Jermain, Gene 
Fitzgibbons, Bill Rubinstein and Ken Easton. 
An orchestrated public outcry against the idea 
that Canadians were subsidizing American 
interests in an unwanted arena—pay TV— 
finally caused the shutdown. 

Also, since Famous Players did not have a 
CAN franchise for Etobicoke, and it was pain-
fully clear that pay TV could not carry itself, the 
long-term future was failure. 

1962-64—Subscription TV Inc., a $22 mil-
lion cable pay TV venture by Matty Fox in San 
Francisco and Los Angeles, featured the 
Dodgers and Giants, who had moved to the 
West Coast to enjoy the pay TV windfall. A 
vigorous and effective anti-pay N campaign 
by the National Association of Theatre Owners 
bled STV Inc. into bankruptcy and coinci-
dentally blocked all forms of pay N for another 
10 years. 
1962-69—With the blessings of the Federal 

Communications Commission, Zenith and 
RKO spent about $70 million (in Hartford, 
Conn.) gathering the statistics, derived from 
an operating over-the-air pay TV station, which 
became the basis for the FCC fourth report 
and order of Dec. 21, 1968, establishing sub-
scription television (STV). 
1975—HBO began delivery of pay TV by 

satellite to cable headends. Thus commenced 

'Other TV delivery 
systems...are potent 
competitors to cable 
and will have access to 
the same programs' 

the modern era of cable growth fueled by 
quality movies and exclusive sports events. 

1977 —Wometco-owned WBTB-TV, New-
ark/N.Y.C., opened the first STV station in the 
United States. The public welcomed STV and it 
was only the growth of cable with its multiple 
pay channels that caused the demise of STV. 

History teaches us... 
A complete record of pay N happenings is 

beyond the scope of this article, so I will sum-
marize the lessons learned to date. 

1) Secure scrambling is an absolute 
requirement. 

2) To be profitable against competitors new 
and old, cable must offer a full cornucopia of 
video treats. 

3) Pay-per-view has a future, but when? 
4) Other TV delivery systems —TVRO, 

VCR, DBS, telco—are potent competitors to 
cable and will have access to the same 
programs. 

5) The highly publicized revenue streams 
—security, banking, teletext, FM music, data 
communications, etc.—are dry gulches so far 
and likely to stay that way. 

6) Is each feature offered by the more elab-
orate pay N schemes cost effective? As an 
example, would the subscriber pay extra for 
parental control? The answer is usually "No." 
Cable is not a franchised monopoly without 

competitors. Efficiency through a selective of-
fering of programs and spartan technology is 
the means for survival. 
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Deregulation and the leakage rules 
By Chris Papas 
cATv Specialist. FCC 

Will cable systems deteriorate without spe-
cific signal leakage rules or will systems volun-
tarily clean up their act without Big Brother 
looking over their shoulder? The answer to 
these questions will depend as much on man-
agement philosophy as it will on system use. 
Many cable operators are firm believers in 

preventive maintenance and keeping their 
system in good operating condition. Unfortu-
nately, there are still a few around that will do 
repairs only after subscriber complaints come 
in. Signal ingress and signal leakage each 
cause their own unique problems to the opera-
tor. Signal ingress can degrade the picture 
quality of a subscriber's set and wreak havoc 
with signals carried on the cable. Signal leak-
age can cause a multitude of interference 
problems to off-air services. 
The leakage rules, which were recently 

modified, provide only minimum requirements 
that the cable operator should meet. Opera-
tors that are providing new or expanded serv-
ices are finding that they must develop a 
tighter monitoring program for signal leakage 
than is required by the Federal Communica-
tions Commission. 

Best possible service 
The new technologies coming into use in 

cable systems will force some operators to 
keep their system tight. Ask any chief tech who 
has had his system converted from a one-way 
to a two-way plant. He will tell you that any 
leakage out of the plant is nowhere near the 
problems caused by ingress into the plant on 
the upstream frequencies. With the advent of 
new uses of the cable plant such as security 
systems and data networks, reliability has be-
come very important. Imagine what would 
happen to a 10 MBPS data signal covering a 
few MHz when an interfering carrier suddenly 
appears due to ingress. The error rate goes 
up, the reliability goes down and the com-
plaints go up. 

Since the cable industry has grown beyond 
thinking that subscribers are a bottomless pit, 
the concern has now shifted to how to keep 
what we have. Many systems have spent and 
will be spending a great deal of effort keeping 
up their cable plant to provide the subscriber 
with the best possible service. Service is the 
only item cable systems have to sell, it is the 
end product. Without good service the cus-
tomer will be dissatisfied and disconnect 
thereby making the proverbial bottom line 
shrink. 

Not all cable systems have received the 

message. A few system operators think pre-
ventive maintenance is an incurable disease 
and signal leakage monitoring is to be dis-
cussed only in hushed tones, hoping it will go 
away. One system manager didn't believe he 
had a leakage problem until he was shown his 
premium channel on a battery operated TV, 
while we were standing in the road near a large 
apartment complex. That demonstration was 
very convincing. After all, how can you sell 
service to people that are already getting it for 
free. (Note the direct effect on the bottom line 
here.) 

FCC's position 
Where does the FCC stand in all this? Look-

ing back over rule makings that have come out 
in the last several years, the cable systems 
have received mixed reviews. In the rule mak-
ing petition RM 4040 in which the American 
Radio Relay League (ARRL) petitioned the 
FCC to remove channels E and K from all cable 
systems, the commission stated: 

"The commission finds no justification in 
the record to preclude frequencies from 
CATV system operation. It is clearly the re-
sponsibility of the CATV system operator to 
solve such interference problems pursuant 
rule Sections 76.613(b), and 76.605. A con-
tinuous and vigilant maintenance program 
is required in order to minimize CATV 
interferences." 
"The commission strongly urges CAN 

system operators to implement sufficient 
measures to minimize signal leakage as 
specified in Section 76.605 and to resolve 
all interference problems in accordance 
with Section 76.613. In the absence of a 
diligent effort on the part of CAN operators, 
the commission will have no choice but to 
enforce the rules and levy fines for 
violations." 
In Docket 21006, where the commission 

proposed the CLI, they stated: 
"Based on the record at this time, we are 

unable to conclude that cable operators 
can be relied upon to maintain their systems 
sufficiently free from signal leakage as not to 
create risks of harmful interference in the 
aeronautical radio frequency bands. Many 
have not adequately complied with either 
signal leakage standards or monitoring 
requirements." 
In the final release of this docket where the 

FCC implemented the CLI, frequency offset 
and quarterly monitor requirements, it stated: 

"We considered allowing cable usage of 
non-emergency aeronautical radio frequen-
cies without frequency offsets, cumulative 

'With the advent of 
new uses of the cable 
plant such as security 
systems and data 
networks, reliability has 
become very 
important' 

leakage index (CLI) requirements or quar-
terly monitoring obligations. These rules are 
necessary, however, to ensure that cable 
systems do not cause harmful interference 
to aeronautical radio services. The uniform 
offsets, although temporary, are necessary 
under current conditions, whereas, the CLI 
as well as the monitoring obligations are 
long-term tools for minimizing CAN signal 
leakage in the aeronautical bands." 

Doing our job 
Quite a bit of furor was raised over the imple-

mentation of the cumulative leakage index. It 
may be a pain to use but the truth is, if cable 
systems were doing their job properly in con-
trolling the leakage problems, then there 
wouldn't be leaks to cumulate. 
The news for cable operators is not 100 

percent bad though. In the recently proposed 
technical deregulation docket (85-38), the 
commission proposed to raise the leakage 
limit since it felt the limits may be too strict. This 
would not give open season for leakage since 
the harmful interference standards would 
apply but would apply a more lenient standard 
to the leakage limits in non-interference 
situations. 
The commission is presently in a deregula-

tory mood but it is unable to go any further due 
to the poor performance of the cable systems. 
Any deregulation of the signal leakage in the 
future will be highly dependent on the per-
formance of the cable operators with the rules 
in existence. 
Some operators may tighten up their sys-

tems because it's good business, some will 
tighten up their systems because they have to 
in order to run the new technology signals, and 
a few may or may not care. The ball is in the 
cable systems court. 

The views expressed are those of the author 
and do not necessarily reflect the views of the 
Federal Communications Commission. 
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What's The One Standby Power Source That's Efficient, Modular And Easy to Maintain? 

ectro Power! 

Like every great idea, it's remarkably 
simple. Lectro Sentry II has the fewest 
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Sentry H simplicity also means that mainte-
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only service tool you need is a key to open the cabinet, 
then slide one module out and simply plug a new mod-
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Complying with new leakage rules 
This article focuses on Docket 21006, which is 
an amendment to Part 76 of the Federal Com-
munications Commission's rules to add fre-
quency channeling requirements and re-
strictions, and to require monitoring for signal 
leakage from cable television systems. The 
docket has been around the commission for a 
long time and has gone through many 
changes in order to reach the point where it 
was finally issued. It speaks of the problems of 
signal leakage in cable television plants, es-

pecially in the aeronautical frequencies. 

By Ray Rohrer 
Northwest Regional Engtneenng Manager. Group W Cable 

In the early years of cable television, we all 
knew we had a closed-loop system, we could 
use any frequencies we chose, it wouldn't 
bother anyone else, and they wouldn't bother 
us. Even though we had some problems with 
amateur radio operators, we were certain we 
had a closed-loop system. Then came the 

Harrisburg incident. All of a sudden the Fed-
eral Aviation Administration told the FCC that it 
wanted the cable television industry to be pro-
hibited from using any of the aeronautical fre-
quencies for transporting services on cable 
systems. This generated a lot of activity 
throughout the industry, the FAA and the FCC. 
A lot of studies were made. Finally, after the 
first report and order, the commission char-
tered an Advisory Committee on Cable Signal 
Leakage to provide advice and conduct a 
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study. On this committee were representatives 
of the FAA, the National Cable Television As-
sociation, the National Telecommunications 
and Information Administration, the cable tele-
vision industry and private aviation interests, 
as well as the commission. 

In November 1979, this committee issued its 
final report to the commission. After several 
different notices of proposed rule making by 
the commission, the second report and order 
was finally issued in November 1984. This 
second report and order generated a great 
deal of concern, and there were seven peti-
tions filed for reconsideration of the report and 
order. The commission did consider all these 
petitions; it rejected some, agreed with some, 
and finally issued its memorandum of opinion 
and order on July 1, 1985, which terminated 
the proceedings in Docket 21006. 
One thing has been changed that you will 

probably not see written comments on, but I 
believe is an important change for our indus-
try. The rules previously talked about radiation 
from a cable television system. In this opinion 
and order, the current rules talk about basic 
signal leakage criteria. I think this is a very 
important point, and we need to get this vo-
cabulary change set in our minds and use 
"leakage" or "ingress/egress," not "radiation." 
We do not want to have an association in 
people's minds between the likes of Three Mile 
Island or X-rays and leakage from cable sys-
tems. I think the importance of this vocabulary 
change was emphasized some time ago by an 

'The theory of the CLI 
was that with all the 
leaks combined you... 
would have one great 
big leak at some 
location over the cable 
system' 

article headlined "Signal leakage spooks 
subs," which stated: 

"Cable subscribers became concerned last 
week when they received letters from Cable 
TV notifying them that crews would be 
checking in that area for radiation leaks from 
the company's cables. The general man-
ager said the company has been bom-
barded with calls from subscribers who took 
that to mean that cable was emitting dan-
gerous radiation. One lady said her child 
had been sick for a couple of weeks and the 
doctors did not know what was causing it. 
She was sure it was radiation from cable 
TV." 

Since the rules governing cable TV egress 
are way below the bottom of the radiation 
standards scale (Figure 1), which starts at 1.9 
volts per meter', I suggest we also refer to 

emissions from cable TV systems as leakage 
not radiation. 

Uniform frequency offset requirements 
The uniform frequency offset requirement is 

a positive for our industry because if we did 
have aïcatastrophic leak we should still not 
interfere with aeronautical, navigation or 
communications. There have been some 
comments that the offsets and tolerances were 
not sufficient to prevent problems, but the 
commission agreed with the NCTA, and the 
FAA agreed, that the offsets were sufficient 
since the FAA would probably not be splitting 
its channels for some time to come. 

Basically what this rule says is in the com-
munications frequencies we will offset by 12.5 
kHz because the assignments in the commu-
nications band (Table 1) are at every 25 kHz; 
so, if we offset by 12.5, we will be half way 
between any assigned frequency. Besides the 
offset, we have to maintain a frequency toler-
ance of ±5 kHz. And, in the aeronautical ra-
dionavigation band (Table 2), we have to be 
offset by 25 kHz, with a tolerance of ± 5 kHz. 
(Twenty-five kHz here because the naviga-
tional frequencies are assigned in 50 kHz in-
crements.) Navigational offsets actually only 
affect Channels A-2 and A-1 and Channel FF. 
This would seem to create some problems for 
HRC frequencies; however, the commission 
has determined that if the master oscillator is 
offset with a frequency of 6.0003 MHz and 
holds a tolerance of ± 1 Hz that this would 
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maintain enough separation to not create 
problems. There is no change in the emer-
gency radio frequencies (Table 3). The special 
offsets remain and 121.5 MHz needs to be 
offset by 100 kHz; 156.8 and 243.0 need to be 
offset by 50 kHz. These, of course, affect 
Channels A, G and N. None of these with the 
standard offsets create any problem with the 
actual offset required on the emergency radio 
frequency. 

So, the uniform frequency offset is a positive 
in that it gives a little added protection; how-
ever, it does create some problems for us in 
the industry. If you have looked at the technical 
specifications for your headend equipment 
you will notice that the best frequency toler-
ance specification we have had is ± 8 kHz, 
with some as great as ± 18 kHz. 

Major manufacturers have come out with 
upgrades for their modulators to maintain the 
required ± 5 kHz tolerance by the substitution 
of a crystal that is more precise. In many 
cases, however, this also requires an im-
provement in the climate control of your head-
end because the crystal tolerance is tempera-
ture dependent. We need to look at our climate 
control systems to be sure the necessary heat-
ing and cooling requirements are met. As far 
as processors are concerned, unless you are 
operating "on channel" or a phase lock pro-
cessor, it is probably unlikely that you can 
maintain the tolerances required to stay within 
5 kHz. Generally, the current recommend-

ation for off-air processed signals is either to 
put those channels on something other than 
the aeronautical bands, or go to a demod, 
remod, so you can have the stability on the 
modulator. This could become a significant 
expenditure for any system that has a number 
of processed signals, or older type modulators 
that cannot be upgraded to the required fre-
quency tolerances on the aeronautical fre-
quencies. Frequency checks will have to be 
made more often than the once a year. 

Basic signal leakage criteria 
The commission concluded that systems 

must show compliance with the basic signal 
leakage performance standards and that this 
is a prerequisite to operating in the aeronau-
tical radio band. Cable systems must use ei-
ther a ground-based or an air-based mea-
surement to indicate compliance with the cu-
mulative leakage index (CLI). The CLI has 
created a lot of controversy and comment for 
reconsideration. To perform either the aerial or 
ground-based measurement is quite a signif 
cant undertaking. The theory of the CLI was 
that with all the leaks combined you would 
have a cumulative effect and, consequently, 
would have one great big leak at some location 
over the cable system. 

Studies were made by the Advisory Commit-
tee on this leakage index with some fly-over 
tests with a number of systems and also 
ground-based measurements. The two were 
correlated to develop a cumulative leakage 
index limit in both cases. It was determined 
that the fly-over would be at 450 meters and 
that you could not have a cumulative leakage 
level greater than 10 microvolts per meter. If 

Table 1: Uniform frequency offset requirements in the 
communications band 

Frequencies in band: 

118-136 MHz 
225-328.6 MHz 
335.4-400 MHz 

Channels subject to 12.5 kHz offset (± 5 kHz) 
Standard +12.5 kHz 

14 A 121.250 

15 B 127.250 

16 C 133.250 

25 L 229.250 

thru 

41 EE 325.250 

43 GG 337.250 

thru 

53 (X) 397.250 

121.2625 

127.2625 

133.2625 

229.2625 

325.2625 

337.2625 

+5 229.2675 
-5 229.2575 

+5 397.2675 
397.2625 -5 397.2575 

HRC master oscillator 6.0003 MHz with a stability of ± 1 Hz 

you had 10 p.V/m, or less, at 450 meters then 
you were in compliance. The fly-over creates 
somewhat of a problem in many areas where 
dozens of cable systems are interspersed with 
each other. If you do a fly-over and discover 
you do not meet the criteria, how do you de-
termine which cable system is causing the 
problem, or is it an accumulation of all the 
cable systems? 
The ground-based measurement requires 

that you cover at least 75 percent of your plant 
and that at least the areas that are susceptible 
to higher levels of leakage need to be in that 75 
percent. The coverage has to be made as 
described in Section 76-609(h), or by means 
of another device that is calibrated in a realistic 
fashion against such dipole and field intensity. 
Section 76-609 measurements (h.3) reads as 
follows: 

"The resonant half wave dipole antenna 
shall be placed three meters from and posi-
tioned directly below the system com-
ponents and at three meters above ground. 
Where such placement results in a sep-
aration of less than three meters between 
the center of the dipole antenna and the 
system component, or less than three me-
ters between the dipole and ground level, 
the dipole shall be repositioned to provide a 
separation of three meters from the system 
components at a height of three meters or 
more above ground." 

So, the rules are very specific about how the 

measurements are to be made. After the mea-
surements are made and recorded, it then 
requires some rather significant calculations 
to determine whether or not you are in compli-
ance with the CLI of 64. We'll do a scenario of 
two systems—a smaller system with 200 miles 
of plant and a larger system with 1,200 miles of 
plant (Table 4). If we assume an average of 
one leak per mile, and we have to cover 75 
percent of each plant, that means the small 
system will have 150 miles covered and the 
larger system will have 900 miles covered. 
Likewise, the smaller system will have 150 
leaks and the larger system will have 900 
leaks. Let's assume two-thirds of those leaks 
will be at 50 V/m, 23 percent of them will be at 
100 p.V/m, 8 percent at 150 ki.V/m and 2 per-
cent at 200 V/m. If we sum the squares of 
each of the leaks and multiply the sum by the 
ratio of plant miles divided by the plant miles 
driven, and then convert that to dB by taking 
10 times the log of that, we end up with a CLI of 
61.19 for the small system. If we do the same 
thing for the large system that has 900 leaks 
then we'd have 600 at 50 µV/m, 210 at 100 
FLV/m, 72 at 150 µWm and 18 at 200 ii.V/m; we 
sum the squares of each one of those leaks, 
multiply it by the ratio of the plant miles divided 
by the plant miles driven, and then convert it to 
dB by taking 10 times the log, we get a 68.98 
CLI, which exceeds the FCC's CLI limit of 64. 
The larger system with the same leaks, in 
relation to the smaller system, is not in compli-
ance. The larger system would need to reduce 
its leaks to one in four miles. By doing so, even 
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with the same ratio of leakage levels, a CLI of 
63 would be achieved and the system would 
then be in compliance (Table 5). 
We have spent quite a lot of time con-

centrating on the CLI, which may seem like 
somewhat of a waste, seeing how it has been 
postponed for five years and the annual CLI 
will not be required until July 1, 1990. However, 
I think we need to know exactly what the CLI 
involves and how important it is to prove to the 
commission that the CLI will not be required. If, 
in this five-year grace period, we maintain our 
systems and keep the leakage level to the 
barest minimum we possibly can, we will have 
convinced the FCC that the CLI testing is, in 
fact, not needed. If we do not maintain our 
systems and keep the leakage levels to the 
barest minimum, we will be required to do an 
annual CLI. 

Monitoring requirements 
In the second report and order there were 

monitoring requirements requiring that the ca 
ble television system cover all portions of the 
system at least once every three months for 
signal leakage monitoring. This monitoring 
would be adequate to detect cable leakage of 
20 liV/m at three meters. There were many 
comments objecting to the requirements of the 
CLI once a year and then monitoring every 
three months throughout the year as being 
more duplication than what is needed and with 
the offsets this would be superfluous. The 
commission did reconsider this and made a 
few important editorial changes in the lan-
guage in 76-614 changing the regular monitor-
ing from covering all portions of the system at 
least once every three months to substantially 
covering the plant every three months. Also in 
the comments the FCC stated specifically 
"such monitoring can be done by service per-
sonnel while conducting service calls, installa-
tions, etc. The only extra effort on the part of the 
cable operators comes when leaks are found 
and must be repaired." 

If we have all of our vehicles equipped with 
monitoring receivers that we know have the 
sensitivity to detect 20 iLV/m at three meters; if 
we provide logs for all of the vehicles and we 
log and repair the leaks as they are found, then 
we will be in compliance with the quarterly 
monitoring requirement. In order to be certain 
that we are able to detect 20 1.1.V/m at three 
meters, we will have to have a routine cali-
bration procedure for all of the monitoring re-
ceivers we are using in the field. This can be 
accomplished by establishing a calibrated 
leak, probably in the vicinity of the parking lot 
where trucks come on a daily basis, with the 
leak being established at 20 p.V/m at three 
meters, then paint a line in the parking lot at a 
distance equivalent to the distance to the back 
yard easements of the average distance that 
vehicles will be driving from the cable. If the 
vehicle receiver does not break squelch at that 
point, it is not sensitive enough to detect 20 
p. V / m at three meters for the backyard 
easements. 

Grandfathering was established as of Nov. 
30, 1984, and states that any frequencies you 
are presently authorized to carry in the aero-

Table 2: Uniform frequency offset requirements in the 
aeronautical radionavigation band 

Frequencies in band 

108-118 MHz 
328.6-335.4 MHz 

Channels subject to 25 kHz offset 

Channel Standard 

60 A-2 109.250 

61 A-1 115.250 

42 FF 331.250 

±5 kHz 

Offset 

109.275 

115.275 

331.275 

+ 5 109.280 
— 5 109.270 

+5 115.280 
— 5 109.270 

+5332.280 
—5332.270 

nautical bands will be grandfathered for five 
years. Grandfathering refers both to frequen-
cies and system size. Frequencies that have 
been authorized to operate at greater than 10 5 
watts, but have not been activated, may be 
activated anytime within the next five years 
without any prior notification. Any new fre-
quency to be added that has not had prior 
authorization from the FCC that will be oper-
ated at greater than 10 4 watts must meet the 
offset requirements, tolerance and have au-
thorization from the FCC prior to initiating that 
frequency. The commission will allow all ex-
isting aeronautical frequencies that have been 
approved to continue to operate for the five 
years, along with new frequencies that do 
meet the offset requirements. However, 
should a conflict arise, that is, the FAA assigns 
a new frequency that develops a conflict on 
the frequencies that you are using, you would 
be required to either go to the precise fre-
quency offset of the new rules, request a waiv-
er to continue using that frequency, or reduce 
power to less than 10 watts. If you do change 
to the precise offset, the remainder of the 
frequencies that are authorized can continue 
to be used. 

The authorization and use of any new fre-
quency, of course, will invoke all the require-
ments of the new rules for that particular fre-
quency, which would include the offset re-
quirements, the tolerance, the quarterly 
monitoring and annual reporting. The com-
mission also decided that it would consider 
expanding your service radii with the existing 
frequencies. If the system wishes to expand 
their radius, it can request authorization from 
the FCC for the frequencies that will be used. If 
the commission finds that there are no con-
flicts in the extended service area, it will autho-
rize the use of the grandfathered frequencies 
in the extended service area. One note about 
the service area that each system should 
check very carefully: when frequencies were 
requested from the FCC, the system radius 
was stated in miles to the north, south, east 
and west from the coordinates given. The 
commission, when they authorized the fre-
quencies from those coordinates, established 
a system radius. This, hopefully, was the ra-
dius from the longest distance from the coor-
dinates. However, in some instances they 
strictly took the miles to the north and used that 
as the system radius. If that was the longest 

Table 3: Offsets for emergency radio frequencies 

Frequency 

121.5 MHz 

156.8 MHz 

243.0 MHz 

Channel 

14 A 

20 G 

27 N 

Frequency 

121.2625 

157.2625 

241.2625 

Offset required 

100 kHz 

50 kHz 

50 kHz 

Actual offset 

237.5 kHz 

462.5 kHz 

1.7375 MHz 
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mileage, you are okay. If however, it was not 
the longest mileage your system may now be 
out of compliance with the system radius. 

Cable signal threshold power levels 
Under the old rules the aeronautical re-

strictions applied from 10 5 peak watts, which 
required the notification/authorization prior to 
the use of any frequencies. The second report 
and order reduced that to 10 watts in a 25 kHz 
bandwidth. In the reconsideration, this was 
changed to 10° watts average power, rather 
than peak power. Specificially, the new rules 
state: "10 watts with an average power level 
across a 25 kHz bandwidth in an 160 micro-
second period." 
The 10-4, or 38.75 dBmV, was necessary in 

order for the precise frequency offsets to work. 
At 38.75 dBmV the sound carriers are no 
longer a consideration. A very important point 
is, with the 25 kHz bandwidth in a 160 micro-
second period, we can now legally operate our 
sweeps. While the peak power is above the 
threshold, the average power would be signi-
ficantly below that. Another very important 
point is the measurement of the power levels 
for notification purposes on the coaxial distri-
bution system as opposed to the internal levels 
in the amplifier, headend equipment, etc. 
Therefore, the amplitude of the signals in the 
bridger unit itself is not the trigger, but the 
actual levels of the signal going into the coaxial 
line. In other words, if there is a four-way distri-
bution, you gain 7 dB on the threshold 
requirements. 

Notification requirements 
As cable operators, we need to notify the 

commission annually of all signals carried and 
before we use any frequencies in the aeronau-
tical band that are going to operate at greater 
than 10 ° watts. Notifications are very specific. 
They are: 

1) Legal name and local address of the 
cable television operator. 

2) The names and FCC identifiers of the 
system communities affected. 

3) The names and telephone numbers of 
local officials who are responsible for compli-
ance of Section 76.610 through 76.616 of the 
rules. 

4) Carrier and subcarrier frequencies and 
tolerances, types of modulation and the maxi-
mum average power levels of all carriers and 
subcarriers occurring at any location in the 
cable distribution system. 

5) The geographical coordinates of a point 
near the center of the cable system, together 
with the distances in kilometers from the de-
signated point to the most remote point in the 
cable plant, existing or planned, which defines 
a circle enclosing the entire cable plant. 

6) A description of the routine monitoring 
procedures to be used. 

7) Results of the CLI and how the CLI was 
derived—by ground-based measurements or 
air space measurements—and methods used 
to calibrate the measuring equipment. 

Item 7 needs to be provided to the commis-
sion prior to July 1, 1990, and each calendar 
year thereafter. 

Table 4: Cumulative leakage index calculations 

Federal CLI limit = 10 log I oo 64 

Two systems each with one leak per mile 

Small system: 200 miles plant-75 percent monitored = 150 miles 

Large system: 1,200 miles plant-75 percent monitored = 900 miles 

66.67 percent leaks at 50 µVim 

23.3 percent leaks at 100 µVim 

8 percent leaks at 150 µV/m 

2 percent leaks at 200 p.V/m 

Small system: 150 leaks 100 la 50 µVim 

35 (a 100 p.V/m 

12 (a 150 µVim 

3 (a 200 µVim 

CLI = 10 log (990000 x 1.33) = 61.19 

Large system: 900 leaks 600 (a 50 µVim 

210 la 100 µVim 

72 (a 150 µVim 

18 (a 200 µVim 

CLI = 10 log (5940000 x 1.33) = 68.98 

Table 5: Large system with 
one leak per four miles 

1,200 mile plant-75 percent monitored 

= 900 miles 

66.67 percent leaks at 50 µVim 

23.3 percent leaks at 100 lVim 

8 percent leaks at 150 p.V/m 

2 percent leaks at 200 µV/m 

225 leaks 

150 (a 50 ki.V/m 

52 (a 100 p.V/m 

18 la 150 p.V/m 

5 (a 200 p.V/m 

CLI = 10 log (1500000 x 1.33) = 63 

Leakage limits 
Section 76.605(a)(12) of the rules limits sig-

nal leakage to 2011V/m in the frequencies of 54 
to 216 MHz. The second report lists 50 µV/m 
for doing a ground-based CLI, while 100 µVim 
was suggested in the Advisory Committee's 
final report. Computers are allowed from 30 to 
70 em (depending upon the operational fre-
quency) at 30 meters and TV sets are allowed 
from 150 to 500 microvolts per meter (also 
depending upon the frequency used). There is 
a wide variation in leakage limits, and the 
commission is considering this in a special 
rulemaking, Docket 85-38. 

All indications are that the leakage limits 
should be raised significantly and that signifi-
cantly higher leakage levels could be allowed 
and still not affect the air space or navigational 
or communications bands, especially with the 
offsets. The commission is cognizant of other 
considerations such as those of the American 
Radio Relay League (ARRL), which would like 
to see the limits actually reduced because 
they do operate in a close proximity to the 
cable services. But, with the new docket, the 
comission may very possibly raise the limits for 
leakage while maintaining, or expanding, the 
harmful interference as designated in 76.613. 

If the commission raises the limits to 50 
Vim, this would seem as if it's doing the cable 

industry a favor, however, in order to have the 
finest quality transmission of our signals, we 
must control signal leakage, keeping it at the 
lowest level possible. If we control our leak-
age, we will be able to provide a better quality 
of picture and have fewer service calls, as 
many of the causes for service calls are found 
prior to affecting the customer through signal 
leakage programs. And after all, providing the 
best quality pictures without interruptions to 
customers should be our primary goal. t-

Reference 
'Charles McMorrow, Communications News. 
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Data communications and ingress 
By Thomas J. Jordan 
RF Consultant Awed Data Communcations Group inc 

With the widespread use of broadband in 
local area networks and the expected move of 
CATV into providing data communications 
services, system engineers must familiarize 
themselves with the behavior of data carriers 
on coaxial cable. No longer can we visually 
observe interference of a signal with only a 
television set. The occurrence and severity of 
signal interference can be minimized by judic-
ious frequency planning and an agressive 
network certification and maintenance plan. 
Among the many types of radio frequency 

interference, signal ingress can be a particular 
problem on a data network. Typical ingress 
signals are off-the-air broadcast, citizens 
band, amateur radio, and sky-wave reception 
of foreign broadcasts. While it may only be 
annoying in video transmission, unwanted 
signals entering the cable network can cause 
serious impairment of data transmission. 
The advantage of working with video trans-

missions is that when interference occurs, the 
symptom is readily observable and an imme-
diate diagnosis can be made. For example. 
"snow" seen in a picture is easily attributable to 
excessive noise in the channel bandwidth in 
relation to the video carrier level. It follows that 
a check will be made of the carrier level and 
the noise level. The fault may take time to 
isolate, although the diagnosis has been made 
quickly. A similar argument can be made for 
video transmission impairments such as co-
channel interference and other common dis-
tortions of which the effects are "visually" 
observable. 

In working with RF data communications an 
unsatisfactory transmission can only be ob-
served indirectly as data errors, intermittent 
operation of a data link, or by inordinately high 
retransmissions of the data. The diagnosis of 
the cause is not readily evident and a step-by-
step examination of the possible causes can 
be expected before one is isolated. Knowing 
the behavior of data carriers on a broadband 
system and how they are affected by inter-
ference can make this troubleshooting much 
easier. 

Performance 
The quality of a data link is expressed by the 

bit error rate (BER). This is the maximum num-
ber of data bit errors in relation to the total 
number of bits received. RF modem manufac-
turers specify the expected BER as a function 
of the system carrier-to-noise ratio (C/N). This 
does not necessarily mean that the modem will 
not work with a C/N worse than that specified. 
Indeed, it simply means that there will be more 
bit errors expected over the link. 
Typical performance characteristics for four 

types of modulation schemes are shown in 
Figure 1. Note that the higher level schemes 
require a better system C/N for the same BER 
specification. Also, higher data rates using the 

Figure 1: BER vs. C/N for various modulation schemes 
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Figure 2: Example of signal ingress levels measured at the headend 
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same modulation format as a lower data rate 
would require a higher C/N. 

While the BER vs. C/N specification is not 
the only performance parameter of an RF data 
link, it is perhaps the most important. It is 
imperative, therefore, that a system engineer 
pay particular attention to not only the noise 
generated in the system but also to inter-
ference levels due to signal ingress in the 
frequency band of data carriers. 

Unless properly implemented, data carriers 
can be subject to extreme interference from 
extraneous signals that might only slightly im-
pair the quality of a picture carrier. Data carri-
ers are narrowband signals, there may be as 
many as 60 carriers in a 6 MHz video channel 
bandwidth. These carriers will be derated from 
the video carrier level to conserve the total 
power in the bandwidth. It is typical to set data 
carrier levels below the normal video carrier 
level using the equation of 10 log N, where N 
equals the number of data channels in a 6 MHz 
bandwidth. Thus, the data carrier level will be 
closer to any extraneous signals on the system 
than the video carrier levels. 
The ratio of the carrier to the noise is impor-

tant in the link performance as is the absolute 
level of the noise or interference. Signal in-
gress that is of sufficient level may be within 
the sensitivity range of the detection circuits of 
the modem receiver. This results in the modem 
"thinking" that a data carrier is present and it 
attempts to receive the signal ingress as in-
coming data. Such phantom data transmis-
sions are often interpreted incorrectly as a 
carrier-to-noise problem. 

In understanding the effect that extraneous 
signals have on a data carrier, it is important to 
become familiar with those frequencies where 
signal ingress can occur. Typically, the fre-
quencies at which data carrier performance is 
affected are the same ones at which CATV 
picture or audio quality is impaired. A look at a 
frequency allocation chart of the broadband 

coaxial spectrum will provide the clues. 
Traditional thinking tells us that signal in-

gress will typically exhibit itself in the sub-VHF 
band below 30 MHz. The shortwave, ham and, 
notably, the citizens band services in this area 
of the spectrum can wreak havoc on coaxial 
cable systems. The severity of interference of 
course depends upon the proximity of the 
transmitter to the system, the transmitter 
power and the amount of signal leaking onto 
the cable. Figure 2 shows an example of re-
verse path signal ingress levels measured at 
the headend of a sub-split network. 

Unlike entertainment systems, broadband 
data networks will be of the mid- or high-split 
variety. This means that VHF television Chan-
nels 2-6 fall within the reverse bandpass of the 
system. If one of these channels has a strong 
off-air transmitter in the vicinity of the cable 
network there may be significant ingress of the 
off-air signal onto the system. These undesired 
off-air carriers cannot be identified by simple 
observation of a "ghost" in a television picture. 
It will, though, impair data transfer by causing 
bit errors. 

Determining the cause of signal ingress and 
eliminating it can be a tedious process. Unlike 
an entertainment system where most trans-
mission is one-way, data signals will operate in 
both the forward and reverse frequency spec-
tra of a network. That is, to send information 
from one location to another the signal is first 
sent upstream to the headend and there it is 
changed in frequency for rebroadcast on the 
forward path of the system. This frequency 
conversion can actually disguise the true fre-
quency at which the interference is introduced 
into the system. An explanation of this is in 
order. 

Most translation is performed on a 6 MHz 
channel bandwidth. The signals in the incom-
ing reverse path (data carriers as well as all 
noise) are frequency converted and amplified 
to another 6 MHz channel in the forward path. 

Figure 4: Network frequency 
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allocation chart illustrating the potential services to be implemented 

CSNA/CO CIIMA.'730 

OKEN BUS 

P/P 

Lïe....s .1 

>4E. 7 .49/4K F•••' 
• 

-'• - 

• e, - 
• ~WI 

1.11.11«.• 
a.c..-4•••• 

.•Itt•; 7 

Examining the forward cable spectrum for in-
gress may reveal the presence of a number of 
extraneous carriers. These signals may be 
generated at the forward frequency, but more 
likely, they are simply the translated result of 
reverse path ingress signals. This difficulty in 
troubleshooting is generally due to limitations 
of the test equipment. Because of the ampli-
fication of the translator, these signals that 
appear to be sitting in the noise floor of the 
reverse path are making themselves known in 
the forward bandpass. 
A form of ingress interference not typically 

observed with video signals is a behavior that 
might be called masking. This occurs with a 
high data rate carrier that occupies more than 
a couple of hundred kilohertz of bandwidth. 
The modulation of the carrier actually hides, or 
masks, an interfering carrier located within the 
modulation bandwidth. An example of this is 
shown in Figure 3. A casual observation with a 
spectrum analyzer would not immediately re-
veal the interfering signal. Since most mod-
ulated data signals are symmetrical about the 
carrier frequency, an experienced engineer 

might observe the blemish on one skirt of the 
wave form. To isolate the interfering carrier 
would require that the data transmitter be 
turned off leaving only the extraneous signal. 

Prevention 
Much of the ingress interference with RF 

data transmission is similar to that found with 
traditional video transmission. The effects are 
simply more subtle and difficult to diagnose. 
Before implementing a broadband data com-
munication link, it is wise to plan a deliberate 
allocation of the cable frequencies. Figure 4 
shows one way of allocating the system fre-
quencies. Note that in this system the four 
lowest reverse channels, where much of the 
ingress can occur, has been allocated to video 
teleconferencing rather than data. Since they 
are operating with higher carrier levels the 
video channels will be more immune to the 
interference. 
While most vendors' modems operate at 

only one frequency some can operate any-
where the operator desires. These frequency 
agile modems allow the data carrier frequency 

to be selected so as to avoid areas where 
ingress interference is significant. In addition, 
they can fill in the gaps around fixed frequency 
services. This type of planning limits the poten-
tial for ingress to affect link performance. Of 
course, some services must operate at spe-
cific channel frequencies. This is the case, for 
example, with IEEE 802.4 networks. The oper-
ating channels are fixed at specific frequen-
cies and do not offer the luxury of frequency 
agility. Therefore other precautions must be 
taken for implementing these networks. 
Separate from frequency allocation plan-

ning, the physical integrity of the cable plant is 
the most important factor in controlling signal 
ingress. While this is especially true in outside 
plant, it is relevant to intra-building distribution 
as well. Some of the major reasons for failure of 
a system's shielding integrity are described in 
the following paragraphs. 
Drop cables typically account for the major-

ity of the cable installed in any broadband 
system. By design they do not provide the 
protection that solid aluminum sheath hardline 
cables do. In a one-way entertainment system 
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this limited isolation to signal ingress/egress 
generally is not a significant factor. In data 
networks, though, high isolation drop cable 
having a broad coverage of 98 percent is 
deemed necessary for efficient signal trans-
mission. Also, to limit the potential for signal 
ingress the length of each drop cable should 
be as short as practical. 
Trunk and distribution cables provide ex-

tremely high isolation to signal ingress since 
the outer conductor is a solid aluminum 
sheath. Points where signal ingress can occur 
are the connectors, which couple the cable to 
active or passive components. It is imperative 
that the manufacturer's recommended instal-
lation practices are followed closely to form a 
tight electrical connection between the cable 
and all components. Pin-type connectors are 
recommended to provide improved perform-
ance over temperature variations and with sys-
tem aging. At regularly scheduled time inter-
vals a check should be made to verify the 
integrity of all connections. 

Trunk, distribution or drop connections are 
the primary failure points of shielding integrity. 
This can be due to either poor workmanship or 
the use of poor quality connectors, or both. 
Improperly fitted connectors will, over time, 
expose the network to signal ingress and 
egress. Connectors with integral sleeves will 
maintain good, long-term shielding efficiency. 
F-type connectors should have a long ferrule 
and integral crimp ring to minimize the poten-

'Unless properly 
implemented, data 
carriers can be subject 
to extreme 
interference from 
extraneous signals that 
might only slightly 
impair the quality of a 
picture carrier' 

tial for signal ingress. 
It is interesting to note that reverse path 

ingress through a connector at the reverse 
input port of an amplifier will be worse than if it 
occurred at the connector at the reverse out-
put port. In its transmission to the headend the 
signal will first be amplified by the reverse 
amplifier and thus, be higher in level than the 
signal entering through the reverse output 
connector. Neither situation, though, is 
acceptable. 

Determining the location where signal in-
gress is occuring can rapidly consume a tech-
nician's time. An easier method for identifying 
points of signal ingress is by checking for RF 
signal egress. Often, the places where net-
work signals are leaking from the cable are the 

same places where extraneous signals are 
entering the system. 

Radiated emissions are something that all 
broadband network operators must be con-
cerned with. The FCC has established limits 
for the amount of allowable emissions that can 
occur in a system. Using a cable Sniffer or 
tuned dipole will identify quite accurately the 
connector or cable that is leaking excessive 
amounts of network signals. Measures taken 
to reduce the amount of signal leakage will 
likely minimize signal ingress as well. Periodic 
testing for signal leakage is required by the 
FCC to guarantee that a broadband network is 
within the acceptable parameters. 
Many other practices that are taken for gran-

ted in an entertainment system can mean the 
difference between satisfied data network 
customers and a money losing experiment. 
This includes the proper seating and tight-
ening of amplifier and passive device hous-
ings, the termination of unused tap ports and 
wall outlets, and proper equipment grounding. 
The effects signal ingress can have on data 

transmissions are subtle and difficult to isolate 
to a specific cause. Adherence to the techni-
cal standards expected in the industry can 
result in the "tight" system desired and neces-
sary for efficient data communications net-
works. Coupled with the proper planning and a 
knowledgeable technical staff, these mea-
sures will ensure the satisfactory implementa-
tion of broadband data services. rat 

Your installer called before he came. arrised at the promised time, and followed instructions precisely. 
lie represented your company N ery w ell." 

Mrs. A‘.ertvater (10-11-82) Memphis. Tenn 

"I particularly wanted you to know about the courteous and professional manner of the individual who 
did our installation. His professionalism made up for all the problems I previously had." 

Mr. Arlen Gary (11-16-82) Jacksonville, Florida 

The job was done with courtesy, understanding, and outstanding cooperation with the residents and 
management." 

GR.-I CELA FA R.ilS A PA RTMEN T.S' (1-10-83) Memphis. Tenn. 

ENGLISH ENTERPRIZES 
A Division of 

Gator Transportation Inc. 

ORLANDO, FLORIDA 
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Two-Way 
addressability 
made simple. 

No longer a complex concept 
"for future consideration," 
two-way addressability is 
today's most effective way to 
maximize subscriber revenues 
and system profitability. 

Why Two-Way? 
Only fully addressable two-way 
systems can overcome today's 
growing problem of the "penetra-
tion plateau": 

By increasing IPPV penetration 
(and revenues) on an on-going, 
cost efficient basis—not costly 
"one-a-month" blockbusters. 

By providing total tiering flexibility 
that permits market-driven 
customization and segmentation. 

Only two-way systems reduce 
operating costs and increase 
profitability: 

By lowering costs of billing, of 
PPV/IPPV, and of control of churn, 
spin and disconnects. 

Only two-way systems balance to-
day's needs with the assurance of 
long term growth and profitability: 

By future integration of non-
entertainment services such as 
shop-at-home, subscriber polling, 
home-banking, and additional 
revenue-generating services. 

Why SPRUCER? SPRUCE 

Because we make two-way 
addressability simple. 

Sprucer 
hardware 
combines state-of-
the-art technology 
with consumer 
electronics reliability. 
Our software was 

developed specifically 
for effective cable 
system management. 
And the resulting capabilities 

are astounding! 

You have unlimited flexibility of the 
number of channels you can tier, 
addressor use for PPV and IPPV. 

You can initialize 50,000 
subscribers within one minute of a 
PPV/IPPV offering—totally auto-
matically. 

You can rely on accurate, com-
puterized billing—because 
Sprucer is compatible with ex-
isting major billing systems. 

You can forget about theft-of-
service problems. Sprucer's 
randomly-changing scrambling 
signal makes theft impossible. 

n By Kanematsu-Gosho 
rç And here to stay. 

Fully supported by the technical and 
financial resources of K-G—an inter-
national, multi-industry leader with 
more than $14 billion in annual 
revenues — Sprucer has proven 
its commitment to the cable industry 
over the last four years by developing 
a two-way system that works in real-
life applications. 

Sprucer's performance is proven. 
Now Sprucer is available to help you 
meet the challenging demands 
of your system. 

3 Why not call? 
Or visit our new Sprucer head-
quarters, conveniently located in 
Central New Jersey. with our show-
case system less than an hour away 

201-271-7544 
To start a two-way dialogue, call Neil 
DeCostanza, Sales Manager, or 
Ken Ogiso, Group Manager. Ask 
them to prove how Sprucer is the 
two-way system that can make your 
system more profitable—without 
making your life more difficult. 

SPRUCER TWo-way addressability that works. 
BY KANEMATSU-GOSHO (USA) INC. 400 COTTONTAIL LANE, SOMERSET. NJ 08873 (201) 271-7544/TWX 710-991-0048/FAX (201) 271-7370 
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The 'how to of CLI, our experiences 
By R. J. Davidson 
DIvisien Englneer Unled Artists Cablesystems 

The situation: We had 900 miles of CAN 
plant built between 1969 and 1972, which 
currently serves 50,000 subscribers. Sniffers 
are operational in all field technician vehicles. 
The beginning cumulative leak index (CLI) 
was averaging 75 throughout the system. Re-
quests for repair of radio frequency inter-
ference (RFI) leaks were averaging 35 loca-
tions per day, and it was apparent that this 
system would not be able to comply with FCC 
Docket 21006. 

Seeking a solution 
Corporate policy at UA requires that all mea-

surable leaks must be used when calculating 
the CLI, as opposed to the FCC's method, 
which requires the use of only those leaks 50 
ii.V/m and above. The difference in the re-
sulting corporate CLI is slightly more critical 
and ensures system compliance with Docket 
21006. 
We are desirous of attaining compliance in 

the shortest period of time, at the least total 
cost and in such a manner that we would be 
able to continue to comply with 21006 during 
the years that followed. Our efforts resulted in 
three methods of resolving the RFI problems 
before we established our current procedures. 
We initially undertook the analysis of a small 

isolated area, to determine the true workload 
that was ahead of us. The results of this evalu-

Table 1 
Hub 

Date 

Total hub mileage 

Miles driven 

Number of RFI leaks written 

Percent of hub sampled 

Number of readings made 

Maximum radiation level 

Average radiation level 

Minimum radiation level 

Readings per mile 

RFI leaks per mile 

Test area 

9/16/85 

39.7 

Number of leaks - 20 F.i.V/m 

Number of leaks from 21-29 i.LV/m 

Number of leaks from 30-42 0//rn 

Number of leaks from 43-59 µVim 

Number of leaks from 60-83 µVim 

Number of leaks from 84-117 µ,V/m 

Number of leaks •118 V m 

Cumulative leak index 

10.3 

39 

7.2 

49 

329 

49.92 

12 

4.757 

3.786 

10 

17 

6 

7 

2 

4 

3 

65.91 

ation of two miles of plant. which had 50 drops, 
were: 

Results 
Illegal tampering 
Drop replaced 
Bad F-connector in 
home 

Bad F-connector at 
ground block 11 

Bad F-connector at 
tap 17 

Loose F-connector 9 
No work required 8 

Number 
of drops 

1 
2 

2 

Percent-
ages 

22 

34 
18 
16 

From this data we formed method I. We 
concluded that 90 percent (d, e, f and g) of the 
RFI could be eliminated if we: installed a new 
integral sleeved F-connector, hex crimped at 
the tap and ground block of each active drop; 
wrench tightened each new F-connector: 
cleaned and wrench tightened all tap spigot 
F-terminators; checked each completed job 
for any remaining RFI with a Sniffer or equiva-
lent; and wrote up any additional leaks for 
system technician follow-up. Since this 
seemed to be a rather straightforward, we 
chose to subcontract the task. 
The workload of verifying subcontractor in-

voicing and tracking areas completed or 
missed, not to mention the continued failure of 
the upgraded areas to attain a reliably re-
duced CLI, caused us to reevaluate our 
decision. 

After considering all aspects of the first 
method it became obvious that it would be just 
as viable (and potentially produce higher qual-
ity workmanship) to establish and equip our 
own RFI team. This team would start at a point 
(hub or headend), pick a trunk, and proceed 
through the system, performing whatever task 
was required to eliminate the leaks. Very accu-
rate field data was accumulated on this effort. 
Here is a summary: 

Total poles passed 3,054 
Total poles reworked 738 
Total time required 

to rework (minutes) 11,548 
Average quantity of 

poles cleared/day 57.6 
Average quantity of 

poles reworked/day 13.9 
Percent of poles requiring work 24.2 
Average time to rework a pole (min.) 15.6 
Number of days worked 53 
Elapsed calendar days 128 
Average cost per mile, total $218 

Material $57 
Labor and vehicle (2 man crew) $161 

Average miles completed/day worked 1.44 
Average miles completed/calendar day 0.6 
Once through the system completion 

date March '89 
Percent of work requiring a tech 26.8 
Percent of work requiring an installer 73.2 

'We were desirous of 
attaining compliance 
... at the least total 
cost and... be able to 
continue to comply 
with 21006 during the 
years that followed' 

We established a 10-mile test area, which 
we drove weekly to determine a MTBF (mean 
time between failure). The first drive through 
found 49 measurable leaks (see Table 1). The 
leaks above 20 p.V/m were repaired. The sec-
ond drive through found 26 measurable leaks 
(see Table 2), again all above 20 p.V/m were 
repaired. The third drive through found 23 
measurable leaks (see Table 3), and the fourth 
found 19 (see Table 4). 

After reviewing the results of the second 
method, we became rudely aware of several 
facts: that we would not get through the system 
even once, until March 1989; that the cost per 
mile was extremely high; and that it appeared 
that we had to go through the system a mini-
mum of two times and possibly three times 
before the leaks were controlled at or near 20 
p.V/m. We therefore developed the following 

(Continued on page 53.) 

Table 2 
Hub 

Date 

Total hub mileage 

Miles driven 

Number of RFI leaks written 

Percent of hub sampled 

Number of readings made 

Maximum radiation level 

Average radiation level 

Minimum radiation level 

Readings per mile 

RFI leaks per mile 

Test area 

9/23/85 

39.7 

Number of leaks -,20 Ii\trn 

Number of leaks from 21-29 p.V m 

Number of leaks from 30-42 i.t.V m 

Number of leaks from 43-59 p.V/m 

Number of leaks from 60-83 i.i.V/m 

Number of leaks from 84-117 i.i,V/m 

Number of leaks 118 p.V/m 

Cumulative leak index 

10.3 

5 

7.2 

26 

83 

18.39 

5 

2.524 

0.485 

21 

2 

o 

o 

48.2o 

36 NOVEMBER 1985 COMMUNICATIONS TECHNOLOGY 



Introducing 
The Secure System From 

General Electric. 

o 
GENERAL 
ELECTRIC 

POWER 

CABLE CONVERTER 

KID 

CHANNEL PARENTAL SPECIAL 
BLOCKED CONTROL EVENT 

CHANNEL 

V 

VOL UME 

EGCOMBAnDM DECODER 

The CombanctSystem. 
Cable operators lose an estimated 700 million dollars 
every year because of signal theft. Now, the best wea-
pon in the war against signal piracy is here. It's Com-
band, the most secure system in the cable industry. 

Modular in design, the Comband system gives 
you the features you've asked for. It's a one-way addres-
sable baseband converter that's competitive with any 
product on the market. It gives you control, flexibility 
and tamper-proof security in one stereo-ready package. 

Add the Comband decoder and the inherent 
scrambling of the bandwidth compression process 
makes signal theft virtually impossible. With Com-
band, unauthorized programs cannot be seen or heard. 

We've also added other security features such as 
the Technician's Set-Up Unit.This is a portable device 

that assigns the address code and initial authorization 
parameters, machine to machine. It puts dishonest 
installers out of business. 

The design of the Comband system allows you to 
control when, and to what extent, you upgrade your 
operation.You satisfy yourself, your franchising au-
thorities and your subscribers in a matter of weeks or 
months.You increase your revenues, lower your operat-
ing expenses and get a faster return on your investment. 

To fully appreciate the Comband system's ad-
vantage, you have to see it in operation. For a Com-
band Express demonstration, call Ron Polomsky at 
1-800-GE-CABLE. 

Call for the Comband system today. And see how to 
lock out signal pirates before you have to lock them up. 
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THE INCREDIBLE TOOL. 

985 1" 

The Tech Almanac is the most complete single reference source 
you, as a member of the communications industry, will ever 
need. Engineering specifications charts have been designed so 
you can compare the models of each major product type 
"apples to apples." The Tech Almanac puts over 20,000 
products at your fingertips—with descriptions, pertinent 
specifications, and helpful photos and schematics. 

The Tech Almanac also lists manufacturers, suppliers, 
distributors, construction firms, design houses, management 
services, and repair facilities. And it is updated quarterly to 
allow you to keep "on top of" the industry. 

To order your Tech Almanac call: 
Jim Dickson 

at 
1-800-325-0156 

In Colorado call collect, 1-303-792-0023 

Shouldn't you be equipped 
with the best cable tool in the industry? 
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Superior Satellite Engineers 

DUAL-BEAM PERFORMANCE KITS FOR 3-METER TO 4.6 
METER SATELLITE ANTENNAS. 

Receive simultaneous satellite 
programming from Satcom 3R 
and Galaxy I OR Comstar 04 
and Westar 5 

TYPICAL INSTALLATIONS 
Scientific Atlanta 
Scientific Atlanta 
Scientific Atlanta 
Prodelin 
MSC 

(and many more) 

4.6m 
3.65m 
3.2m 
3.7m 
4.0m 

SSE performance kits feature indi-
vidual azimuth, elevation, focal length 
and polarity adjustments. Fibreglass  
cover for protection. 

Tm 
Performance kits available for 5m to 
11m antennas 

SUPERIOR SATELLITE 
ENGINEERS 

P.O. BOX 1149 
ROSEVILLE, CA 95661 
(916) 791-3315 
11 S Patent Pr rql 
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(Continued from page 36.) 

procedure (method Ill), which we imple-
mented in October 1985: 

Current Procedure 
Utilize a test setup as shown in Figure 1. This 

set-up will detect all leaks and focus the repair 
effort on those leaks greater than 831.1.\//m. The 
field procedure is: 

1) Select the calibrate mode (CAL) on the 
Sniffer. Adjust the gain control to center the 
meter indication at the CAL mark on the dial. 

2) Position the vehicle under a calibrated 20 
ilVirn leak. Set the Sniffer to the normal mode 
(NORM), A/B switch(es) in the A position(s). 
The meter indication should be at the CAL 
mark on the dial. If the indication is greater or 
less than the CAL mark, verify the indication 
with the system engineer. 

3) After calibration leave the A/B switch(es) 
in the A position(s) and begin patrolling the 
system over a predetermined route, at a speed 
of approximately 20 mph but not faster than 25 
mph. When a full scale leak is detected, stop 
the vehicle and maximize the leak level in-
dication by alternately moving the vehicle 
backward and forward. 

4) Switch the A/B switch(es) to B; if the 
needle is in the green, switch back to the A 
position(s) and continue patrolling. If the nee-
dle indicates yellow or higher, locate the leak 
and repair. 

5) After repairing the leak, resume patrol-
ling as indicated. 

Table 3 
Hub 

Date 

Total hub mileage 

Miles driven 

Number of RFI leaks written 

Percent of hub sampled 

Number of readings made 

Maximum radiation level 

Average radiation level 

Minimum radiation level 

Readings per mile 

RFI leaks per mile 

Test area 

9/30/85 

39.7 

10.3 

6 

7.2 

23 

Number of leaks .-Ç.20 ilV/m 

Number of leaks from 21-29 µV/m 

Number of leaks from 30-42 p.V/m 

Number of leaks from 43-59 p.V/m 

Number of leaks from 60-83 µVim 

Number of leaks from 84-117 p.V/m 

Number of leaks >118 p.V/m 

Cumulative leak index 

59 

16.35 

5 

2.233 

0.583 

Table 4 
Hub 

Date 

Total hub mileage 

Miles driven 

Number of RFI leaks written 

Percent of hub sampled 

Number of readings made 

Maximum radiation level 

Average radiation level 

Minimum radiation level 

Readings per mile 

RFI leaks per mile 

Test area 

10/07/85 

39.7 

17 Number of leaks ≤-.20 

5 Number of leaks from 21-29 p.V/m 

0 Number of leaks from 30-42 p.V/m 

1 Number of leaks from 43-59 p.V/m 

0 Number of leaks from 60-83 ii.V/m 

0 Number of leaks from 84-117 p.V/m 

0 Number of leaks >118 p.V/m 

47.47 Cumulative leak index 

10.3 

2 

7.2 

19 

23 

13.42 

5 

1.9 

0.2 

17 

2 

O o 

o 
O 

45.2 

Data indicates that this procedure should 
locate an average of one leak per plant mile. If 

we assume an average repair time of 30 min-
utes per leak, the average productive patrol 
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NUTS, 
bolts, clamps, blocks, deadends, 
brackets, lashers — you name it. We 
stock it. Everything for aerial 
construction. From all the best 
known manufacturers. 

Including: 
Chance 
Diamond 
Flagg 
GMP 
ITT Weaver 

Jackson 
Joslyn 
Kellems 
Lemco 
Panduit 

McGraw 
Preformed 
Reliable 
Sigmaform 
...and many more 

rizeiram-
SUPPLY CORPORATION 

Corporate Headquarters: 
7 Michael Avenue • E. Farmingdale, NY 11735 

NY: Local 516/293-7788 Toll-free 800/645-9510 
FL: Toll-free 800/237-8203 FL only 800/282-8257 
TX: Toll-free 800/527-1646 TX only 800/442-9926 
CA: 415/939-9243 



Be There When You Need Them? 

Capscati 
Ca! • 
You can depend on Capscan. 

Hundreds of cable TV systems and MSO's nation-wide 
have put their trust and confidence in Capscan, and we 
haven't let them down. 

Growth through performance; stability based 
upon the $140 million plus assets of the Burnup 
and Sims Corporation. 

When you consider that Capscan has set 
new corporate sales records each year for the 
last five years in a row, it's easy to see what 
so many others in your shoes have 
understood for years. Capscan Cable is 
a "safe buy." Capscan people are pro-
fessionals you can trust. 

For a new build, re-build, big 
job or small, aluminum cable and 
drop cable, call the cable company 
you can count on to be there 
when it counts. Call Capscan 
at (201) 462-8700, or toll 
free (800) 222-5388. 
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speed will be 1.8 mph. Depending on the 
productive manhours accomplished in each 
work day, the completed plant mileage should 
be between seven and 10 plant miles per work 
day (average 8.5 miles). The remaining 790 
miles of initial system evaluation and repair 
could therefore be completed by March 1, 
1986. 
However, RFI leaks detected by other sys-

tem technicians cannot be ignored, therefore if 
four work days in each week are utilized as 
described above and the remaining work day 

of each week is devoted to RFI leaks, both 
tasks can be accomplished. A word of caution, 
if RFI leaks start piling up, do not succumb to 
the logical solution of devoting more RFI crew 
time to them. This would only compound your 
problems and delay the primary task of sys-
tematic system repair. 

Having started this procedure on Oct. 5, we 
should be able to expect that during the next 
two quarters, the remaining 790 miles of plant 
will have all leaks greater than 83 p. V / m re-
paired. During the second and third quarters 
of calendar year (CY) 1986, we should reduce 
the attenuation in the B position of the test rig to 
9 dB (59 ilV/m), and repeat the procedure 
covering the entire plant again. Historical data 
suggests that during this period we should 
detect and repair about three leaks every four 
miles. Therefore, by Oct. 1, 1986, all system 
leaks above 59 liV/m should have been found 
and repaired. 

During the fourth quarter of CY 1986 and the 
first quarter of CY 1987, we should reduce the 
attenuation in the B position of the test rig to 6 
dB (42p.V/m). We then will repeat the pro-
cedure, covering the entire plant again. This 
time, data suggests that the quantity of leaks 
found will be about the same as the previous 
two quarters. During the second and third 
quarters of CY 1987, we should reduce the 
attentuation in the B position of the test rig to 3 
dB (29 iiV/m), and repeat the procedure, cov-
ering the entire plant again. Data suggests that 
the quantity of leaks found will be about the 
same as the previous two quarters. 

Hereafter all of the attenuation should be 
removed from the test rig and semi-annually, 
or more often if required, repeat the pro-
cedure, covering the entire plant each time. 

The bottom line 
(A) Labor 
Tech average: $18,000 + 40 percent/ 
240 days = $105 

(B) Vehicle 
Bucket: $30,000/5 years/ 
240 days = $ 25 

Tools: $9,600/5 years/ 
240 days = $ 8 

Vehicle expense: $280 per month/ 
20 days =  $ 14  

(C) Total labor and vehicle = $152 
(D) Material 

per pole (average cost 
to-date) = $ 6 

Total for 8.5 poles = $ 51 
(E) Total cost per day = $203 
Cost per mile (at 8.5 miles per 

day) = $ 23.88 

Method Ill will allow us to comply with the 
FCC CLI of 64, not later than October 1986. In 
addition, it will allow us to enjoy a system CLI of 
54 or less by October 1987. The cost savings 
of method III over method II is anticipated to be 
over $100,000 on the entire project. Continued 
semi-annual compliance with these pro-
cedures should maintain the system at or 
below the requirements of the FCC's Docket 
21006. 
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Data communications and CATV 
In this four-part series the how-to's of RF data 
communications will be presented, with both 
theory and applications discussed. This first 
article will present an overview of data com-
munications to provide a background against 
which we can judge the economy, versatility 
and, therefore, the competitiveness of a 
broadband cable-based approach to data 
transfer. 

By Terry A. Stanard 
Executive Vice President 

And Richard J. McKeon 
Director of Data Products. Dumbauld 8. Associates 

Now is the time to start employing the thou-
sands of miles of CATV cables whose capacity 
is vastly under used. Today a broad range of 
technology is available that will allow us to 

economically and competitively implement 
high-speed point-to-point data communica-
tions or local area networking on institutional or 
subscriber CAN networks. Cable operators 
looking for new ways to generate revenue from 
existing cable plants should investigate 
broadband data communications. The mar-
ketplace is seeking an alternative to telephone 
for data communications, and CAN can take 
advantage of this and provide the alternative. 
Data communications is simply the process 

of moving information from one place to an-
other. That is it! The basic idea or definition of 
data communications is very simple. It's only 
when we start getting involved in the details of 
how a communications system is imple-
mented that it gets a bit involved. And even 
then, the individual pieces are relatively simple 

Figure 1: ASCII code chart 
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O NUL 8888088 
1 50k 0888081 
2 57.Y. 8888810 
3 ET.' 8808011 
4 ET 0888188 
5 ENO 888818 
6 ak 8088118 
7 BEL 8888111 
8 65 8801888 
',IT 0001001 

10 LF 0801010 
11 t.i7 088181 
12 F 108 
13 CR 8881181 
14 '30 8801118 
15 31 8801111 
it, OLE 8010888 

0818081 
18 DC: 0818818 

0C3 0018811 
28 DC.4 0818180 
21 NA' 8818181 

ii,?18110 
.j> ETEt 8)318111 
24 CAN 8011888 
25 EM 88118)31 
26 .31ie 8811818 
27 ESC 8811811 
28 50811180 

8811181 
38 8811118 
31 US 0811111 
37 space 8188800 
.33 ' 8188881 
34 ' 8108818 
.35 ti 8188811 
36 t 8188180 
:37 8188181 
38 & 0180110 
:39 ' 8108111 
48 ( 8181888 
41 ) 8101801 
42 %. 0181818 

DEC ASCII BINARY 

I. 

DEC 

4fj 

4? 
4E, 
1r 

J. 

5; 
e14 

56 :7 

68 
6 1 
62 
63 
64 
65 

68 
69 

71 
72 
73 
74 
75 
7,5 

78 
79 
88 
81 
82 
83 
84 
85 

DEC 

ASCU 6 iNARY ' DEC 
8181811 86 
810110 07 
8101181 88 
8181118 09 
8181111 90 
8118888 91 
8118881 92 
8118818 93 
8 i18811 
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8111881 188 
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8111118 185 
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t 1808131 188 

S 1888018 189 
C ) 1888011 110 
D (uc) 100108 111 
E tsuc' 100181 112 
F ,«IiC) 1800110 113 
6 t uc) 00111 114 

(uc) 881808 115 s tic) 1118811 
t uc) 881081 116 t (1c 1118188 

..: (ix .; 881818 117 u (1c) 1118181 
(tic 881811 118 v (1c) 1110118 
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N (uc) 1881118 121 y (lc) 1111081 
0 (uc) 1081111 122 i t Ici, 1111818 
P (PC) 1818880 123 ( 1111911 

(uc) 1818881 124 1111108 
R (uc) 1818818 125 ) 1111181 
S (uc) 1818811 126 - 1111118 
T (uc) 1018108 127 DEL 1111111 

(uc) 1018101 
ASCII BINARY DEC ASCII BINARY 

70 

ASCU BINARY 
(uc) 1818118 
(uc) 1018111 

18118)38 
t uct 1811881 
(uc) 1811810 
[ 1811011 

18111)30 
1011101 
1811118 
1011111 , 
1188888 

( lc) 1108881 
tic) 1100018 
( ci 1180011 
t Ici 1180188 

ci 1108181 
ù 1188118 

(icy 1188111 
. ù 118.1088 
t 1c) 11811881 
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t.c) 1181811 
(1:i 1 181180 
(1 ct 1181101 
(1c) 1181118 
( I c) 1181111 
t c) 1110888 
( ici 1110801 
(ici 1118818 

and easy to understand. It's just that there are 
a lot of those little pieces to keep in mind! 

General concepts and terms 
• Bits and character codes: The informa-

tion or "data" that we are going to move from 
one place to another is usually just the letters of 
the alphabet, numbers and special symbols 
that are found on the keyboard of a typewriter 
or computer terminal. These characters are 
encoded into binary digits or "bits" as ones 
and zeros so that they can be sent electronic-
ally. If the information is voice, telemetry or 
analog control signals, it can still be digitized 
and sent as a string of bits just like data. 
So that the receiving end will understand the 

data sent to it, a few standard character codes 
are used. These character codes are nothing 
more than an agreed upon meaning for each 
combination of ones and zeros. The American 
Standard Code for Information Interchange 
(ASCII) shown in Figure 1 is a seven-bit or 
seven-level code. Using seven bits provides 
128 different characters. The Extended Binary 
Coded Decimal Interchange Code (EBCDIC) 
is an eight-bit code, and the Baudot Code 
uses five bits per character. 
• Parallel and serial data transfer: As shown 

in Figure 2A, if we could connect two machines 
together with a multi-wire cable so that the 
information about each bit could be carried by 
a separate wire, we could set up the appropri-
ate pattern of ones and zeros to represent a 
given character, and send a "strobe" signal to 
tell the receiving machine to sample it. This is 
called parallel data transfer because all of the 
bits of a given character are transferred at 
once in parallel when the strobe signal is is-
sued. This technique is very commonly used to 
send information from a host computer to an 
attached parallel printer. 

The method of parallel data transfer works 
very well if we can connect the communicating 
devices together with a multi-wire cable, but if 
the printer is located across town or across the 
country we do not have such a cable available. 
When sending information over long distances 
whether by the telephone network, microwave, 
satellite, fiber or broadband cable, we need to 
take each character and serialize it so that we 
can send the individual bits one at a time in 
some predetermined order. Figure 2B shows 
how a universal asynchronous receiver trans-
mitter (UART) can be placed in front of each 
machine to do the necessary conversion. The 
UART on the sending end takes the parallel 
data when it is strobed, and sends the charac-
ter out one bit at a time in serial fashion. The 
corresponding UART at the receiving end col-
lects the individual serial bits and presents 
them in parallel fashion along with a strobe to 
the printer. In this way communication can 
take place on a single wire. For clarity commu-
nication has been shown in only one direction, 
but each UART has both a transmitter and a 
receiver section. 
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LASER PRECISION'S NEW TD-9950 OPTICAL TIME DOMAIN REFLECTOMETER 
GIVES YOU FAST ACCURATE SPLICE ANALYSIS, TO WITHIN 0.01dB LOSS 

The TD-9950 features the most powerful computer ever put into 
an OTDR, to handle every phase of optical cable testing and 
trouble-shooting with incredible speed, ease, and accuracy. It 
delivers fast, accurate splicing data, up close, or kilometers away, 
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cable fault locations, clearly and concisely, so that cable problems can 
quickly be corrected. 

With all of these high performance capabilities the TD-9950 only 
weighs 34 lbs., making it ideal for field or lab applications. For more 
information on the world's most advanced OTDR, contact: LASER 
PRECISION CORPORATION, 1231 Hart Street, Utica, NY 13502, or 
call (315) 797-4449, or telex: 646803. 



• Asynchronous and synchronous com-
munication: Asyncronous communication is 
very simple, but not very efficient. It is simple in 
that the receiving machine does not need to be 
synchronized or phase locked onto the incom-
ing bit stream, there is no protocol required, 
and no special block mode transmission takes 
place. In the asynchronous mode, you simply 
strike a key on a terminal keyboard and the 
character is immediately sent. Characters can 
be sent in a steady stream back-to-back or 
with random periods of time between them. 
Very precise and sophisticated clocking cir-
cuitry is not required so asynchronous com-
munication can be relatively inexpensive. But 
the price is paid in overhead, which makes 
asynchronous data transfer very inefficient. 
As shown in Figure 3A, we have to let the 

receiving UART know that the next character is 
coming by preceding each character with a 
start bit. Also, because there can be a random 
period of time between characters, we have to 
wait at least one bit's worth of time between 
characters so that the receiving UART can 
start looking for the next character. This bit's 
worth of time between characters is called a 
stop bit. If we also carry a parity bit along with 
each character to do some rudimentary error 
checking, the overhead for ASCII code is 30 
percent because there are three extra bits 
required to send seven bits worth of data. This 
means that the maximum efficiency achiev-
able is 70 percent. If you are paying a lot of 
money for computer time or high-speed lines, 

you start to think about more efficient 
communication. 

If we could eliminate the start, stop and 
parity bits and just send straight data, our 
efficiency would be 100 percent. Of course, 
we can not get rid of all overhead, but as 
shown in Figure 3B, we can do a lot better than 
the 70 percent efficiency of asynchronous 
communication. In this case the clock at the 
receiving end is synchronized or phase locked 
onto the incoming data and the information is 
sent many characters at a time in a block with a 
specific format or protocol for each block. 
What is shown in Figure 3B is not bits, but 
whole characters. The receiving USART (uni-
versal synchronous asynchronous receiver 
transmitter) is synchronized bitwise by its 
clocking circuitry and it is a programmable 
device so it can be told to look for a special 
sync character to synchronize itself. 
Depending on the specific protocol used, 

the header can be one or several characters. It 
is not part of the message, but can contain 
such information as the address within the 
network where this message is to go, the ad-
dress of the sender, the block sequence num-
ber that identifies which block it is in case it has 
to be retransmitted, and control information for 
the receiving terminal. In any given protocol, it 
is known by both sender and receiver what 
information lies in the header. The start of text 
(STX) and the end of text (ETX) characters 
bracket the message, and the block check 
character (BCC) are used in error detection. 

The clocking circuitry and protocol involved 
with synchronous communication are some-
what more complex, but we pick up the ability 
to do error checking with selective re-
transmission, routing data packets within a 
network, and with five characters of overhead 
for a message of 95 characters, the efficiency 
is 95 percent. 
• Modes of communication: One term that 

is frequently used (and misused) in data 
communications is "duplex." Figure 4 shows 
the three basic modes of communication. 
Simplex communication implies that the 
transmission is in one direction only. This type 
of one-way communication is illustrated by the 
receive only (RO) terminal or the radio in your 
home. You don't talk back to the radio an-
nouncer. Even if you do, it doesn't do much 
good because there is no channel provided for 
your side of the conversation. 

Half-duplex communication takes place in 
both directions, but only in one direction at a 
time. Both ends must know who's turn it is to 
talk, and the line must be turned around when 
it is time to exchange talk and listen roles. 
Half-duplex communication has the advan-
tage of allowing the sender to use the entire 
bandwidth of the channel. This becomes im-
portant when dealing with a medium such as 
the voice frequency (VF) telephone network 
where the available bandwidth is only from 
about 300 Hz to 3,300 Hz. Conversation be-
tween two people should (but doesn't always) 
take the form of half-duplex communication. In 
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TAKE ALL THE GUESSWORK OUT OF 
TVRO INSTALLATIONS AND T.I. ANALYSIS 

WITH AVCOM'S NEW PSA-35 
PORTABLE SPECTRUM ANALYZER 

• Portable, only 17 pounds. 

• Optimized for TVRO signals. 

• Self contained rechargeable battery. 

• Built in DC block and power for 4GHz and 12GHz 
LNA's and BDC's. 

• Rugged, attractive styling. 

• Large bright screen for outdoor and indoor use. 

• Incredible low price, only $1965. 

THE AVCOM PSA-35— Portable Spectrum Analyzer 

Here's what your fellow businessmen have to say about the AVCOM PSA-35 
Spectrum Analyzer. 

"Bargain at this price, invaluable, a Spectrum 
Analyzer at 4GHz. Worth every penny spent. 
Were now taking jobs that we used to turn 
down, eliminates time consuming hit or miss 
methods." 

Bob Franklin 
Satellite Concepts 
St. Albins, West Virginia 

"Anyone installing satellite TV will find the 
PSA-35 prevents those embarrassing 
moments when they turn on the customer's 
satellite system and get nothing." 

Frank Rourk 
Equinox 
Alameda, California 

"We use it everyday, we test everything with 
it, too bad we didn't have it 5 years ago. We 
used it just the other day to solve a problem 
at an ABC affiliate with the ABC engineer out 
of New York and Compucon out of Dallas." 

Bruce Whitehead 
Tri-Star International 
Tacoma, Washington 

"Worth the cost alone for T.I. trouble-
shooting. Less expensive units only average 
T I.. The Avcom PSA-35 Spectrum Analyzer 
shows the number of interfering carriers, 
relative aplitude, and type." 

Tim Harrington 
Satellite Home Entertainment 
Dallas, Texas 

"Extremely handy, very functional, use it for 
basic trouble shooting on block conversion 
systems and on cable systems instead of a 
field strength meter. Use it to show loss on 
RG-59 to convince customers to use higher • 
grade cable." 

Lonnie Freeman 
Kaultronics 
Richland Center, Wisconsin 

"There's no substitute for the PSA -35 
Spectrum Analyzer to get the job done. 
Found out that it's usable in MATV and also 
the two way communications field." 

Robert Kirby 
Fishburne Military School 
Waynesboro. Virginia 

Designed with you in mind. 
Basic enough to begin with, sophisticated enough to grow with. 

With AVCOM's PSA-35 Portable Spectrum Analyzer 
you can measure and document TVRO system perfor-
mance after installation or service. Troubleshoot system 
problems by observing output signals from LNA's, 
BDC's, Line Amps, Splitters, and other RF signal 
components. Measure block system signal balance. 

Identify and resolve Terrestrial Interference problems 
quickly and precisely by displaying offending signals on 
the PSA-35. Customers can be shown the nature of T.I. 
problems for clearer understanding. 
AVCOM's high performance PSA-35 Spectrum 

Analyzer becomes even more attractive when price is 
considered. The PSA-35 cost is $1965. Nothing on the 
market offers its performance at a comparable price. 

Progressive TVRO Dealers, Repair Centers, and 
Manufacturers will find AVCOM's PSA-35 Spectrum 
Analyzer to be an indispensable instrument for rapid 

testing and alignment of satellite equipment. Problems 
that might otherwise take hours, even days to resolve, 
can be identified and corrected in minutes, saving time 
and money, as well as reinforcing customer's con-
fidence and trust. In terms of time saved and customer 
good will, an AVCOM Spectrum Analyzer will pay for 
itself quickly. 

The most valuable test instrument you can own for 
installing and servicing TVRO systems. AVCOM's 
PSA-35, Don't start work without it! 

For more information on the PSA-35 or any of AVCOM's 
fine products contact your favorite distributor, or write: 
AVCOM, 500 Southlake Boulevard, Richmond, VA 
23236, telephone (804) 794-2500. To order call, 1-800-
446-2500. Visa and MasterCard welcome. 

AVCOM of Virginia, Inc. 

The Leader in TVRO Test Equipment Innovations. 
500 Southlake Blvd. • Richmond, Virginia 23236 • (804) 794-2500 • Telex 701 545 
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this case it is understood either by the context 
or by a pause that is in the other person's turn 
to speak. With machines the communication 
must be more precise, and they need to sup-
port the half-duplex flow control. 
Duplex communication (often called full-

duplex) allows for transmission in both direc-
tions simultaneously. In this case no line con-
trol is required, but a method must be used 
that allows the two communicating machines 
to share the medium. 

Implementing communication systems 
Now that we have defined a few of the basic 

terms of data communications, we will look at 
some specific implementations. Figure 5 gives 
an overview of the various ways a terminal can 
access a host computer . We will refer to this 

figure for the remainder of this discussion. 
• Direct connection: The simplest and most 

direct way to establish a communication link 
between a terminal and host computer port is 
to plug one end of a cable into the back of the 
terminal and the other end into the host port. In 
this way the terminal is directly connected or 
hard wired to the computer. If all terminals 
could be located fairly close to the computer 
port to which they had access, this would be 
the only type of connection necessary. 
The serial interface found on most terminal 

equipment today conforms to the Electronic 
Industries Association's (EIA) recommended 
standard 232C. (The RS-232C interface is de-
scribed in a document available from the EIA 
Engineering Department, Standards Orders, 
2001 Eye St. N.W., Washington, D.C. 20006. 
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All of the EIA's available publications are de-
scribed in its Catalog of VA & JEDEC Stand-
ards & Engineering Publications. The basic 
document describing the RS-232C is called 
Interface Between Data Terminal Equipment 
and Data Communication Equipment Employ-
ing Serial Binary Data Interchange. It consists 
of seven sections that include a description of 
the electrical and mechanical characteristics, 
the functions of assigned signals, standard 
interfaces, recommendations, explanatory 
notes and a glossary of terms. A companion 
document, EIA Bulletin No.9, entitled Applica-
tion Notes for DA RS-232C, also is available.) 

This interface provides for connectivity over 
relatively short distances at moderate speeds. 
Recommended cable length is 50 feet, but it is 
common practice to use 150-foot cables made 
of inexpensive 22 gauge stranded wire at sig-
nal rates up to 9,600 BPS and still not experi-
ence problems. Many companies make "ex-
tended distance" cables that will allow signal-
ing at 9,600 BPS over a distance of 500 feet. 
The RS-232C has enjoyed widespread ac-

ceptance, and will continue for some time to 
be the most widely accepted binary serial 
interface, but the pressure is always toward 
extended range and higher data rates. This 
pressure will encourage the acceptance of the 
proposed RS-449. This standard will be more 
complex and more costly to implement, but 
does offer speed and distance advantages. 
When we refer to RS-449, we are really only 
talking about the functional and mechanical 
characteristics that are to be used with EIA 
RS-422 or RS-423. These two standards spe-
cify the electrical characteristics for balanced 
and unbalanced interfaces respectively. 
An unbalanced interface, such as RS-232C 

or RS-423, uses a single wire for each interface 
signal, and a common return. The RS-422 
balanced interface uses two wires per signal 
so that each signal has its own return path. A 
balanced or differential circuit is much less 
sensitive to noise. 
Under the RS-422 specification, signal rates 

of 100 kBPS can be achieved at distances of 
up to 4,000 feet, and at shorter distances 
higher bit rates can be obtained. At 40 feet a 
signal rate of 10 MBPS can be used. 
• Current loop communication: Many ter-

minals provide a current loop interface as a 
standard feature or as an inexpensive option. 
Using this mode of communication, transmis-
sion rates of 9,600 BPS at distances of 2,000 
feet can be achieved. The basic principle be-
hind the speed and distance advantages of 
current loop signaling over voltage level sig-
naling is that if you can force current through a 
closed loop, the current is the same every-
where. Unlike voltage, which will drop in value 
across a resistance and end up lower at the 
other end of a long wire, a current loop is like 
pumping water around a closed loop of water 
hose, it will be the same everywhere in the wire 
as long as there are no other branches for it to 
flow through. 

This interface typically uses four wires to 
form two closed loops. They are called the 
receive loop and transmit loop as seen from 
the point of view of the terminal. The terminal 
transmits by interrupting current in the transmit 
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QUALITY YOU'D EXPECT, 
AT A PRICE YOU 

WOULDN'T. 

Introducing the new DSA-644 SMATV satellite 
receiver and the DSM-I10 frequency-agile modulator. 
Knowing that DX has created a high-quality system specifically 

designed to meet the needs of the SMATV market should come 
as no surprise. But the new low price will. 
The new DSA-644 block downconversion satellite receiver offers 

SMATV operators superior video and audio performance, plus all 
the features required for quality SMATV installations: detent 
channel tuning. a video test point, audio and video level adjust on 
the front panel. unclamped video and composite baseband out-
puts with de-emphasis on/off switch for descrambler interface, as 
well as SAW-filtered 30 MHz bandwidth for second IF. 
The new DSM- I 10 frequency-agile modulator, designed to 

integrate perfectly with the DSA-644, features front panel channel 
selection of all channels from 2 through W. + 45 dBmV output, 
excellent adjacent channel operation with low spurious output. 
and IF loop through. 

Plus, we've enhanced the DSA-643A. 
For even more demanding applications, such as CATV and 

broadcast systems. we've enhanced our field-proven DSA-643A 
satellite receiver to offer even higher quality video performance 
than ever before: improved differential gain (2% max.). improved 
differential phase (1.50 max.). and improved chrominance-luminance 
delay (30 nsec.). to name just a few. 
To meet the requirements of large system installations. DX also 

offers a broadcast-quality modulator featuring + 60 dBmV out-
put—our 05M- 100. 

For complete product information, call DX Communications at 
914-347-4040, or contact your local DX distributor. 

DX 
ANTENNA 

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. 
Kobe, Japan 
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Figure 2: Data transfer methods 
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Figure 3: Asynchronous vs. synchronous 
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loop. To sense or control current in the loop, an 
LED/phototransistor pair is used. An added 
advantage of this optical coupling is the elec-
trical isolation of both devices from the line. 
This adds a measure of protection from high-
voltage levels, which might be induced on the 
line during electrical storms. 
Terminals that support current loop com-

munication generally use four pins of the EIA 
connector. Unlike the RS-232C interface, there 
is no standard pin assignment for the current 
loop functions. Manufacturers may even sup-
port current loop differently for different mod-
els in their product line. 
• Long metallic circuits: If you have to 

communicate at distances of a few thousand 
feet to a few miles, you are exceeding the 

distance limitations of both RS-232C and cur-
rent loop circuits. Any special equipment used 
to achieve long distance communication will 
always mean more expense, but for distances 
in this "short haul" range, you may not need to 
resort to modems just yet. Line drivers can 
condition a digital signal so that it can be sent 
reliably for distances of up to 10 miles over 
your own private wire or twisted pair wire sup-
plied by the telephone company. Although line 
drivers are not technically modems because 
they do not modulate a carrier, they are often 
called short-haul modems, baseband mo-
dems, limited distance modems or local mo-
dems. These devices are usually significantly 
cheaper than modems, provide for higher data 
rates, and the circuits are less expensive than 

the comparable analog or digital leased lines. 
Line drivers can cost anywhere from around 

70 to a few hundred dollars. Before pur-
chasing a pair of line drivers it is very important 
to ensure that they will meet the speed and 
distance requirements of your application. 
Price and performance can vary greatly. For 
any given line driver the signaling distance 
reduces as the speed is increased. 
The circuit used with line drivers must be a 

"DC continuous" path. This means that it is 
simply a pair of wires from one end to the other. 
No amplifiers, transformers, fiber-optic or mi-
crowave links can be included in the path. You 
should be able to short the wire pair at the far 
end, and measure its resistance with an ohm-
meter. Typically you will measure about 220 
ohms per mile for 26 gauge wire. 
When purchased from the telephone com-

pany, this service is called local area data 
service (LADS), and is described in Bell Publi-
cation 43401. LADS circuits are only offered 
between points that both lie in the service area 
of a given central office (CO). When used on a 
LADS circuit, the line driver has some circuitry 
to prevent crosstalk between adjacent pairs 
and is called a local data set. Just because the 
point you want to reach is only across the 
street does not mean that it is in the same 
service area. The only way to determine if 
LADS service is available between any two 
given points is to call the telephone company. 
In rapidly growing cities where wire pairs are 
becoming scarce or are being multiplexed 
before they reach the local CO, this service is 
becoming less available. Where available, it 
can be a very economical way to do short-haul 
communication. 
• Analog leased lines: If we need to com-

municate between two points that are sepa-
rated by a distance great enough so that they 
do not lie within the same service area, then 
LADS will not be available. To communicate 
over long distances via the telephone network, 
we interface modems with either an analog 
3002-type leased line or a dial-up circuit. 
The telephone network was not designed to 

handle EIA voltage level signals or current 
loop signals, but rather analog signals in the 
voice frequency (VF) range from about 300 Hz 
to 3,300 Hz. Therefore, the digital information 
must be modulated on an analog carrier sig-
nal. Modulation can be accomplished by 
changing the amplitude (AM = amplitude 
modulation), the frequency (FSK = frequency 
shift keying), or the phase (PSK = phase shift 
keying) of the carrier. Today, sophisticated 
techniques of changing both the phase and 
amplitude of the carrier are being used. Using 
modern PSK and quadrature amplitude modu-
lation (QAM) techniques, it is possible to en-
code more than one bit's worth of information 
in each "baud" or change of the signal ele-
ment. Therefore, the bit rate can be greater 
than the baud rate. This means that the avail-
able bandwidth of the VF telephone network 
can be used more effectively. Today, because 
of efficient modulation techniques, manufac-
turers are producing 2,400 BPS modems that 
can be used in the full-duplex mode on a 
two-wire switched (dial-up) line. 
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WE'RE A NEW COMPANY WITH AN ESTABLISHED REPUTATION 

If you knew General Cable, you 
know Trilogy Communications, 
because Trilogy's three princi-
pals are long-time veterans 
of General Cable who have 
acquired the company. Now 
it's Trilogy Communications and 
our combined expertise and 
know-how have made it a new 
operation founded upon years 
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We're excited about the 
future. We're offering a product 
line known for its reliability and 

durability, MC", a product line 
that hasn't generated a single 
complaint in 2 years. And 
we're ready for you and your 
business. Here's to Trilogy 

Communications 
and here's to you 
...a new beginning 
for both of us. 
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Communications Inc. 
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• Digital leased lines: Digital lines are be-
coming a more common offering. The inte-
grated services digital network (ISDN) may be 
a few years away, but the telephone company 
typically offers dataphone digital service 
(DDS) with full-duplex point-to-point and mul-
tipoint private lines at synchronous speeds of 
2.4, 4.8, 9.6 and 56 kBPS. A 9,600 BPS DDS 
circuit is more costly than the comparable 
analog circuit but should provide a higher 
percentage up time with a lower bit error rate. 
On this type of circuit the signal remains in a 
digital form and is periodically regenerated 
instead of simply amplified. Whereas ampli-
fication of an analog signal also amplifies 
distortion and noise, regeneration extracts the 
information and recreates the digital signal so 
that it is just as clean as when it started. 

Instead of using modems at each end of a 
digital line, a channel service unit (CSU) and 
data service unit (DSU) are used to interface to 
the line, condition the digital signal and inter-

face to the customer equipment. Since the 
divestiture of telephone these two circuits are 
typically combined in a single DSU/CSU unit 
that looks like a modem. 
Another digital offering that is becoming 

more available is digital carrier service (Ti), 
which provides for signaling at 1.544 MBPS. 
Depending upon how you use it, this type of 
high-capacity channel can carry many indi-
vidual subrate voice and data channels. 
e Multiplexing: This is the process of com-

bining signals from several different sources 
into a composite signal. This composite signal 
can be sent over a single channel, and then 
split off or demultiplexed at the other end. The 
whole process should be transparent so that 
each source thinks that it is connected directly 
to its destination, and is unaware of any other 
signals sharing the communication link. For 
terminals connected remotely to a host com-
puter, this means that each terminal thinks it is 
connected directly to a port on the computer. 

Figure 5: The physical connection 
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Figure 4: Communication modes 
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Connecting remote terminals via leased 
lines can become very costly as the number of 
terminals starts to grow. For anything more 
than a few terminals, it becomes economically 
feasible to reduce the number of modems and 
lines involved by multiplexing all of the individ-
ual signals on one high-speed line. Figure 5 
illustrates how four terminals can access host 
ports using a single pair of modems on a single 
leased line. Depending on the application, that 
line and set of modems might not need to be as 
fast as one might initially think. 

There are three methods of multiplexing in 
use today: frequency division multiplexing 
(FDM), time division multiplexing (TDM) and 
statistical multiplexing, which is sometimes 
called intelligent time division multiplexing 
(ITDM). As the discussion progresses, it will 
become apparent that each form of multiplex-
ing has its economies and areas of 
application. 
Frequency division multiplexing is the oldest 

multiplexing technique, and was quite satis-
factory for voice frequency circuits when 
combining the signals from a limited number of 
slow-speed devices. It was the dominant 
technique when most terminals signaled at 
110 or 300 BPS. A frequency division multi-
plexer divides up the available bandwidth into 
a number of subchannels, each subchannel 
carrying information separately. An FDM mux 
can be thought of as nothing more than a 
number of FSK modem pairs, each pair with its 
own set of transmit and receive frequencies, 
all of which are connected to the same line. 
Higher speed communication requires 

more bandwidth per channel, and on VF cir-
cuits there is only a limited amount of band-
width available, so FDM is not used today on 
voice frequency leased lines. If there were 
plenty of bandwidth available, FDM would be a 
simple and cost-effective way of having many 
conversations taking place simultaneously on 
the same channel. This is in fact the case when 
the transmission medium is private wire or 
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broadband coaxial cable. Twisted pair wires 
offer a few megahertz of bandwidth, and coax-
ial cable can provide a few hundred mega-
hertz. Therefore FDM is still very much used for 
local communications involving distances of 
up to several miles. 
Time division multiplexers allow each of the 

attached devices to use the entire bandwidth 
of the medium, but each must take its turn. The 
available time is divided up with each attached 
device given an equal share of time. This type 
of multiplexer could be thought of as a rotary 
switch which is turned to the next position at 
set intervals, attaching one port at a time to the 
line. The multiplexer at the other end of the line 
is switching at the same speed, so that there 
are a number of individual point-to-point con-
nections being made one after the other. Natu-
rally, TDMs are not simply rotary switches. The 
switching is done electronically, and it all hap-
pens very quickly so that the multiplexing ap-
pears transparent to the user. The major 
drawback of TDM is that a block of time is 
allotted to each port during each cycle 
whether the attached device is active or not. 
Much greater efficiency could be had if we 
could allocate time dynamically based on 
need, as is the case with statistical 
multiplexing. 

Statistical multiplexing is a form of time divi-
sion multiplexing. Being microprocessor-
based, a "stat mux" can add some nice fea-
tures like error checking and automatic re-
transmission, dynamic allocation of time so 

there is no waiting around for a channel that 
has nothing to send, speed and handshaking 
conversion, prioritizing channels, and the abil-
ity to obtain statistical information as to link 
performance and loading. 
Because the attached terminals rarely send 

a steady stream of data, and the mux is ca-
pable of temporarily buffering characters dur-
ing peak traffic, the speed of transmission on 
the link between multiplexers needs only to be 
fast enough to handle the average throughput. 
If the application is primarily interactive, with 
operators entering data from a keyboard, the 
throughput will be very low compared to the 
available speed. The terminal might be set to 
communicate at 1,200 BPS, but nobody can 
type at 120 characters per second. If someone 
could it would not be for too many seconds. 

Most statistical multiplexers are very flexible 
and can accommodate a wide variety of at-
tached devices. Individual channels can be 
set up for various speeds and word con-
figurations along with various methods of 
handshaking and flow control. Modern statis-
tical multiplexers can even perform intelligent 
interfacing for incompatible devices and some 
limited degree of protocol conversion. Also, 
the operating statistics and diagnostics avail-
able from a stat mux can reduce multi-vendor 
finger pointing, help you make decisions 
about utilization, and predict problem areas. 
For example, a day-to-day monitoring of re-
transmissions could help detect a deter-
iorating line before it drops out altogether. This 

same data on retransmissions might be just 
the evidence you need for the provider of the 
line to take your complaint seriously or save 
you from being billed for a "false service call." 
Also, using the available traffic statistics, you 
might be able to delay new equipment pur-
chases through more effective traffic (people) 
management. 
• High-capacity point-to-point links: For 

this type of data link, many customers are 
turning to microwave and optical transmission 
through the air. Optical and short-haul micro-
wave transmission equipment cost about the 
same to implement. Microwave radios can 
supply a reliable link for multiple Ti circuits or 
video transmission at distances up to 20 or 30 
miles, but do require FCC licensing. When 
compared to leased Ti services, the typical 
payback for this form of bypass technology is 
less than two years. If the current popularity of 
23 GHz microwave communication continues, 
the "uncrowded K-band" won't be uncrowded 
for long. Optical links do not require licensing 
but do not have the range or reliability of mi-
crowave links. 

Summary 
In this article we have presented a broad 

overview of data communication. Throughout 
the rest of this series, we will rely on the con-
cepts and applications discussed here to ex-
amine the feasibility and economy of imple-
menting data communication networks on 
CATV systems. f -1 
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VCR at CAM. TOGETHER AT LAST. 
Finally there's a 

solution to VCR/CATV 
compatibility. It's called 
the Video Control 
Center, and it's made ex-
clusively for the CATV 
industry by Qintar. 

It's the answer to the 
problem of program 
selection independence. 

The Video Control 
Center switches up 
to 4 RF inputs (Basic, 
Premium, VCR, & AUX) 
on a VCR. 

The affordable Video 
Control Center, by Qintar, 
works with either single 
or dual cable systems 
and is available in both 
passive or amplified 
versions. 

Now there's no 
need to connect and 
reconnect wires and 

All units can be private-labeled and 
custom configured. Your logo is displayed 
(in any color ink) on the front panel. And 
the switch sequences can be printed to your 
specifications. 

fumble with many A/B 
switches. 

The Video Control 
Center is built to strict 
CATV specifications 
and is sold only to cable 
companies. 

If your system 
has special needs, call 
our president, Randy 
Tishkoff. He'll be happy 
to discuss a custom 
switch for your system. 

The Video Control 
Center. Makes VCR + 
CATV a marriage that's 
destined to last. 
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• Noise Figuie  Less than 5.5 dB 
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Stereo TV cable kit 
A stereo capable cable kit has been intro-

duced by LRC Electronics for cable TV sub-
scribers. The blister-packed kit contains jump-
er cables of RG-59 cable (foil braid, foil braid 
construction) designed for high RF shielding. 
Each jumper incorporates LRC's one-piece 
"F" connector made of cadmium-plated brass, 
with a hex crimp for RFI integrity. The kit also 
contains an FM splitter. The splitter is a two-
stage filter in which one side passes the full 
frequency spectrum, enhancing the signal to 
the TV. The other side is designed to pass the 
frequency from 88 to 108 MHz and attenuates 
the rest of the spectrum. The splitter is con-
structed of die cast zinc with epoxy sealed 
edges. Custom lengths, AB switches and VCR 
hookups are available on request. The stand-
ard kit includes a 12-foot jumper, a 1-foot 
jumper, a matching transformer and an FM 
splitter. 

For more details, contact LRC Electronics, 
901 South Ave., Horseheads, N.Y. 14845, 
(607) 739-3844. 

VCR converter option 
The Jerrold Division of General Instrument 

announced an addressable converter option 
that permits time-controlled VCR recording of 
multiple cable programs. In addition, the op-
tion enables automatic turn-on and shut-off of 
a TV set or light using an auxiliary time-
controlled outlet, This Jerrold VCR option al-
lows subscribers to program the Starcome VI 
addressable converter to turn on and tune to 
designated channels for VCR recording at 
preset dates and times. The converter is pro-
grammed by pressing the time controlled pro-
gramming (TCP) button on the Jerrold IR re-
mote control unit and entering the program-
ming parameters. 
The VCR-compatible converter gives sub-

scribers a number of unattended recording 
options in addition to the capability for at-
tended program recording on a daily basis. It 
allows unattended recording of up to four dif-

ferent events over a 31-day period. Or, if sub-
scribers want to record favorite programs ev-
ery day, the VCR converter option allows unat-
tended recording of up to four programs on a 
daily basis. 

Subscribers may enter, review and edit their 
programming parameters and change pro-
gramming information in a matter of seconds. 
The time-controlled programming function 
can be used for morning wake-up and late 
night TV shut-off. If a light is plugged into the 
converter's auxiliary outlet, the TOP function 
can be used to turn it on and off. 
The timing clock parameters in the Starcom 

IV VCR-compatible converter are resident in 
the data stream of the Jerrold AH-4 address-
able control computer, requiring no action by 
the cable operator. 

For more information, contact Jerrold Divi-
sion, General Instrument Corp., 2200 Byberry 
Rd., Hatboro, Pa. 19040, (215) 674-4800. 

Satellite antenna 
M/A-COM Cable Home Group recently in-

troduced a new satellite antenna as part of its 
complete satellite receiver system. The 
3.7-meter earth station antenna has a T-bar 
mount and petals that are interchangeable in 
the field. It is light-weight and features integral 
indexing tabs for positive self-alignment. The 
feed can be rotated through 360 degrees of 
polarization from the rear of the antenna. 

For more information, contact M/A-COM 
Cable Home Group, P.O. Box 1729, Hickory, 
N.C. 28603, (800) 438-3331; in North Carolina. 
(800) 222-6808. 

Options now standard 
Wavetek now includes as standard on its 

system analyzers and system sweep models, 
some of its most popular options. System ana-
lyzer Models 1880 and 1881 offer a heavy duty 
power supply/charger. The power supply/ 
charger will charge the 1880 and 1881 battery 
pack in eight hours and allows operations 
directly from a 110/220 VAC line. It also per-
mits reliable operations when the battery is 
low. 
Wavetek also now provides as standard a 

notch filter pair and a battery back-up with the 
Model 1855B CATV microprocessor-
controlled sweep transmitter. The notch filters 
function as selective blanking controls, which 
notch out specific frequencies to eliminate 
AGO movement while sweeping. These 
notches are individually field adjustable. The 
battery back-up holds sweep parameters in 
memory in the event of a power interruption. 
The Model 1865B CAN microprocessor-

controlled, portable, battery-operated sweep 
receiver now includes memory expansion and 
a heavy duty power supply/charger. The 
memory expansion incorporates three fea-
tures. An averager function permits instanta-

neous display of gain changes. The stacker 
function stores up to seven separate reference 
traces in non-volatile memory, backed up by a 
five-year lithium battery. And the normalizer 
function (A-B) subtracts a previously stored 
reference trace from the current trace and 
displays the difference between the two on a 2 
dB per division display. The supply/charger 
will charge the 1865B battery pack in eight 
hours and also allows operations directly from 
a 110/220 VAC line. 

For more information, contact Wavetek Indi-
ana, 5808 Churchman, P.O. Box 190, Beech 
Grove, Ind. 46107, (800) 622-5155; in Indiana, 
(317) 788-5965. 

Receiver redundancy 
A new receiver redundancy subsystem, de-

signed to protect CAN system operators and 
subscribers against total system outages, has 
been introduced by Hughes Aircraft Co.'s mi-
crowave products division. The subsystem, 
Model RRS-20B, continuously monitors the 
performance of two Hughes AML receivers 
and automatically selects the superior output 
signal to feed the cable system. In the event of 
a failure of any one of the monitored character-
istics on the primary receiver, the control unit 
will automatically switch to the hot standby 
receiver. The unit also provides switching to an 
optional signal source, such as off-the-air or 
local origination signals, if both receivers or 
the transmitter should become inoperative. 
The redundancy subsystem consists of a 

control unit and an optional waveguide switch 
unit, which is required only for a certain type of 
redundancy. The control unit, in addition to 
automatic sensing and switching, provides 
mode selection, status indicators, alarms and 
an analog metering circuit. The latter mea-
sures AML receiver (on-line and standby) op-
erating parameters. 

For further information, contact Hughes Mi-
crowave Communications Products, P.O. Box 
2940, Torrance, Calif. 90509, (213) 517-6233. 
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What you could bE doing 
whilE AutobitE chEcks 
your systEm. 

Autobite is a cost-effective 
automatic built-in test equip-
ment system that reduces 
preventive maintenance 
costs, leads to better system 
performance, and frees tech-
nical personnel from repetitive 
tasks. 
The Autobite system was 

specifically developed for CATV 
testing—to help you catch 
problems before they become 
serious. It automatically dials 
remote signal level meters 
and scans up to 70 channels 
[140 carriers]. 

Everything is under control 
of your program, including pre-
and post-test signal level 
meter calibration. Amplitudes 
and hum levels are compared 
to your references. You can 
even specify different testing 
procedures for each site. 

Autobite prints out com-
plete test reports, or just the 
values that are out of toler-
ance. You can also select high-
resolution graphics printout in 
either spectrum or normalized 
format with auto-ranged fre-
quency and amplitude. 

Autobite comes with 
everything you need to 
start testing—computer, 
printer, programmable signal 
level meter[s], and auto-
dial modem. 
The sooner you have Auto-

bite up and running, the 
sooner you can be taking it 
easy. So call Toll Free 
800-622-5515 today, or 
write Wavetek Indiana, Inc., 
5808 Churchman, P.O. Box 
190, Beech Grove, IN 46107; 
TVVX 810-687-603B; 
Ph. [317] 788-5965. 



The Best Kept Secret In 
The Cable Plow Business Is 

The B-30 Price. 

Why Burkeen? 
HERE'S WHY 
• 

• 
ompact & Maneuverable 
0 Hp fuel efficient Hatz Air 
ooled Diesel 

Exclusive spring isolated 
vibratory plow axclusive "Replaceable Tip" 
low Blades 

Heavy Duty Gear Box Drive 
Trencher 
Heavy Duty Boring Attachment 

PLOW - TRENCH - BORE 
Burkeen Does It All 

For the Dealer Nearest You 
Call 1/800/647-9824 

Burkeen B-30 "IT WORKS" 

11200 HIGH POINT CO 

Reader Service Number 40. 

LIVE BRAN H, MS 38654 



EQEFF UPGRADE MODULES* 
HIGH GAIN UPGRADE ELECTRONICS FOR JERROLD 20 SERIES, INCLUDING SJ 

QUALITY RF SERVICES proudly presents "P2" (power/doubling/paralleling). The term "P2" refers to two hybrids 
operating in parallel to reduce each individual hybrid's output levels by 3dB (half power), then combining the two 
hybrids levels for twice the normal output power, (3dB higher output levels) without increasing distortions. Latest 
generation hybrids also improve our"P2" specifications above any conventional amplifier available on the market 
today. This means a system can be upgraded for more channels without sacrificing engineering specifications. 

e'f.""r • •ja. e. • - 

SPECIFICATIONS 

STATION FUNCTION 

TR. AMP 
W/ASC 
BR. AMP. 

TR AMP 
— 

BR. AMP. 

TR. AMP 
W/ASC 
— 

TR. AMP 
— 
— 

TERM./INT. 
TR. BR. 
AMP. 

LINE 
EXTENDER 

STATION MODEL NUMBER AVAILABLE in P2 OR PUSH PULL ONLY 
PASSBAND 50 to 330 MHz 50 to 400 MHz 
RESPONSE FLATNESS (See Note 1) 
Trunk Amplifier ±.2dB ± .2dB ±.2dB ±.2dB 

Bridget or Distribution Amplifier ±.5dB ±.5dB ±.5dB ±.5dB 

MINIMUM FULL GAIN (See Note 2) 
Trunk Amplifier 29 or 31dB 30 or 32dB 29 or 31dB 30 or 32dB 
Bridger or Distribution Amplifier 30dB 30dB e 28dB 

RECOMMENDED OPERATING GAIN at 330 MHz, without equalizer 
Trunk IN to Trunk Out 26/22dB 26/22dB 26/2 

CeS  Trunk IN to Bridger (Distribution) OUT 40/34dB 40/34dB 38/32dB 26dB 

TYPICAL OPERATING LEVELS for 40 channels, with equalizers IN 
Trunk OUT 330 MHz Linear TILT 

9dBmV 
^ 

9dBmV 10dBmV 
34/ Bm rill ‘11,3 OdBmV 34/30dBmV 

Trunk OUT 400 MHz Linear TILT dBm 
1 

34/29§V. 34/29dBmV 

Bridger (Distribution) OUT) d 4 dBmV 149/j dBmV 49/42dBmV 48/42dBmV 

DISTORTION CHARACTERISTIC al fo 
leji 

2nd Order Beat . 1 fo 
Trunk Am 

-3 10 r -85dB 

Bridger o t A i orb w -72dB -70dB -71dB 

Composite Trip . . ...," 
Trunk Amplifier rui .1 Hz 

-90dB 

w 4dB 
--9881ddBB ikt -8« 

Bridger or Distribution Amplifier 331&)0 -67dB -69dB 

Cross Modulation dB -64dB -62dB -65dB 

HUM MODULATION (by 60 Hz line) 80_Fz 70dB ALL STATIONS 
MAXIMUM NOISE FIGURE, without equalizers 70dB 70dB 70dB 7.0dB 8.0dB 9.0dB 

400 MHz 7.5dB 7.5dB 7.5dB 7.5dB 9.0dB 9.5dB 

MANUAL GAIN CONTROL RANGE mimimum 
Trunk Amplifier 8dB 9dB 8dB 9dB 
Bridger or Distribution Amplifier 9dB 9dB 9dB 9dB 

OPTIONAL INPUT LEVEL PADDING AVAILABLE PLUG IN PADS S X F'S 
MANUAL SLOPE CONTROL RANGE 

minimum In Bridger or Distribution Amplifier (Cli 2/36) 8dB 8dB 9dB 7c113 

AUTOMATIC SLOPE AND GAIN CONTROL 
For changes in cable (ref. to 330 MHz) +3/-3dB +3/-3dB 

Amplifier output at pilot frequency holds at ±.5dB ±.5dB 
CONTROL CARRIERS 

AGC factory tuned to Cli AS REQUESTED AS REQUESTED 
Operating Level, minimum/maximum dBmV SELECTABLE PLUG IN PAD S X Ps 
THERMAL COMPENSATION for ambient changes in amplifier over F. AVAILABLE AS OPTION 
THERMAL MATCH at 75 ohm Impedance 16dB MINIMUM ALL PORTS 
POWER REQUIREMENT (In Station Housing) Using ORFJPP2 

60 V System Watts 
Amps 

30 V System Watts 
Amps 

1.07A 1.02A .650A .590A .590A .505A 

DC OPERATING VOLTAGE (AVAILABLE IN -27V, ALSO) -23Vdc -23Vdc -23Vdc -23Vdc -23Vdc -23Vdc 

(Quality RF Services is not a sales agent for Jerrold Electronics) *Other Manufacturer's Modules Available 

ALSO AVAILABLE 
ACCESSORIES • EQUALIZERS AND PADS • REPAIR SERVICE • REPAIR SUPPLIES (PARTS) 

QUALITY R.F. SERVICES, INC. (IN FL.) 

1-800-327-9767 850 Park Way, Jupiter, Florida 33458 1-800-433-0107 
Reader Service Number 41. 



KEEPING TRACKIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
FCC Chairman Mark Fowler 

has been named acting chairman 
of the Administrative Conference 
of the United States, and chair-
man of the Council of Indepen-
dent Regulatory Agencies 
(CIRA). 
The conference is an indepen-

dent federal agency whose mis-
sion is to advise the president and 
the Congress on administrative 
procedures. The CIRA was cre-
ated by the council members to 
increase the effectiveness and 
responsiveness of the major in-
dependent regulatory agencies in 
doing the public's business. 
CIRA's monthly meetings are 

designed to allow the chairmen to 
share common problems and 
successful solutions achieved at 
the various agencies. Contact: 
1919 M St., N.W., Washington, 
D.C. 20554, (202) 632-7260. 

Tele-Engineering Corp.'s 
Product Division has announced 
the appointment of Jack Keith to 
the position of technical service 
representative. Prior to joining 
Tele-Engineering, he was in-
volved in the production of corn-

mercal insertion equipment, and 
was a technician for Continental 
Cablevision's Cable Advertising 
Inc. subsidiary. Contact: 12 Hum-
bert St., North Providence, R.I. 
02911, (800) 832-8353 or (617) 
877-6494. 

Goldman 

Sadelco Inc. announced that 
Gerald Goldman has joined the 
company as vice president, mar-
keting. His experience in RF dis-
tribution systems dates back to 
1956 with RCA. He also was the 

FIELD STRENGTH METER 

UM5171Tellgrri17:)1 
To 500 MHz 

$695 
INCLUDES: 
CALIBRATION AND 
STANDARD REPAIR 

NUT ENGINEERING, INC. 
(408) 733-4830 (800) 228-0633 

Reader Service Number 42. 
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manager of engineering for Tele-
prompter. Later he was with the 
Sylvania Commercial Electronics 
Division and GTE International 
where he was manager of product 
development/applications engi-
neering. 

For six years, Goldman was the 
Northeast regional sales manager 
at Texscan and during the past 
year, he was general manager, 
Telecommunications Division, 
Tele-Wire Supply Corp. He is a 
senior member of SCIE and a 
past member of SMPTE. Contact: 
75 W. Forest Ave., Englewood, 
N.J. 07631, (201) 569-3323. 

Dan Jones has recently been 
named as marketing manager, 
Western region, by Cable Amer-
ica Corp. Jones joined the MS0 
from Comprehensive Cable En-
terprises Inc. 

Helen Burk has recently been 
named as manager for Cable Ar-
kansas Corp., a subsidiary of Ca-
ble America. Burk has been pro-
moted from the position of office 
manager 
Stephen O'Connell has re-

cently been named as financial 
manager by Cable America Corp. 
O'Connell joins Cable America 
from Microwave Systems Engi-
neering where he served as busi-
ness manager. Contact: 4350 E. 
Camelback Rd., Phoenix, Ariz. 
85018, (602) 952-0471. 

Tau-tron Inc. has named Don 
Lancaster as regional sales en-
gineer. Lancaster was most re-
cently employed by Pacific Bell 
and has a varied background in 
analog and digital engineering. 
Contact: 10 Lyberty Way, West-
ford, Mass. 01886, (617) 692-
5100 or (800) Tau-tron. 

Bostick 

Johnson 

Berry 

Emily Bostick has been 
named executive vice president 
and director of sales and market-
ing at Microwave Filter Co. Inc. 
Earlier she served as vice presi-
dent of sales and marketing for 10 
years. Bostick has worked at MFC 
since its inception in 1967. In ad-
dition, she is corporate secretary 
and a member of the executive 
committee of the board of 
directors. 
William Johnson has been 

named vice president, director of 
engineering at Microwave Filter. 
Johnson joined MFC in 1980 and 
was named chief engineer in 
1983. Prior to working at MFC, he 
was employed with Syracuse 
Electronics Corp. and WMHR-FM 
Radio. 
Alice Berry has been pro-

moted to vice president, director 
of employee development at 
MFC. Previously her title was em-
ployees' advocate. Prior to joining 
the firm in 1982, she managed the 
Syracuse Provident Mutual Group 
and Pension office. Contact: 6743 
Kinne St., Syracuse, N.Y. 13057, 
(315) 437- 3953. 



DOES YOUR EQUIPMENT COMPLY? 

FCC Docket #21006 says standard headend channels using single carriers in 
the aeronautical frequency ranges of 118-136 MHz, 225-328.6 MHz and 
335-440 MHz must have a 12.5 KHz offset from operating frequencies. Carriers 
in the frequency ranges of 108-118 MHz and 328.6-335.4 MHz must have a 25 
KHz offset from operating frequencies. Also, while the allowable error used to 
be -± 25 KHz, it now must have an accuracy of -± 5 KHz. 

PRECISE'S MODEL 1100 MODULATOR ALREADY MEETS THESE NEW SPECIFICATIONS 

Here's How: 

Crystal 
Controlled 

Video 

Output 
Filter 

Double Balance Mixer Output Crystal 

r PRECISE 

Crystal 
Controlled 
Audio 

Saw Filter 

MANUFACTURING COMPANY 
2143 EAST FIFTH STREET • TEMPE, ARIZONA 85281 • (602) 967-0030 

Nationwide 1-800-821-0862 

Reader Service Number 43. 



P ISIS: Magnavox's 600 
1 MHz Integrated Subscriber/In-
stitutional System. It carries both 
subscriber signals and institutional 
services—all on one line. 
Let's talk business. 

It makes good sense to operate 
two services on one coaxial cable. 
ISIS lets you serve your subscribers 
while opening new markets: all 
local businesses interested in data 
communications and local area 
networks. 

And if businesses in your area 
haven't been asking about LANs for 
their data traffic, they may be soon. 
It'll be a pleasure. 

Your subscribers will be 
pleased with a full range of video 
services. Your business customers 
will enjoy access to new services, 
wherever they're located within your 
franchise area. And you'll reap the 
benefits of operating two systems 
while maintaining only one. 

If you're building or rebuilding, 

ISIS makes sense. For today and 
tomorrow. Call your Magnavox 
sales representative for more infor-
mation. It'll be a pleasure doing 
business with you. 

A NORTH AMERICAN PHILIPS COMPANY 
100 FAIRGROUNDS DR. MANLIUS. NY 13104 
TOLL-FREE 800-448-5171 (IN NY. 800-522-7464) 

ox's new 600 MHz 
combines business with pleasure. 

DOW ITC Al I T RI MO: 

Reader Service Number 44. 
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PREVENTIVE MAINTENANCE 11111111111 11111111111 111111111 

Establishing a PM program 
This article is the first of a two-part series on the 
development of an effective preventive main-
tenance program. 

By Ron Hranac 
Corporate Engineer, Jones Intercable Inc 

How many time have you heard the com-
ments, " . . we don't have time . . .," " . . . can't 
afford . .," or " . . . lack the personnel.. 
when it comes to implementing a preventive 
maintenance program in your system? Yet 
daily operations continue. Handling service 
calls, responding to customer complaints, fix-
ing outages; a workload that never seems to 
stop growing. 

Preventive maintenance, coping with natu-
ral aging and deterioration of a cable system, 
is intended to prevent problems before they 
occur. Corrective maintenance, on the other 
hand, is taking care of problems after they 
occur. 

Corrective maintenance is a way of life in 
many systems. Unfortunately, it's also an ex-
pensive way to do business. According to a 
recent HP Journal article, maintenance costs 
exceed $200 billion; this figure is increasing at 
the alarming rate of 12 percent per year! In 
facilities without structured preventive mainte-
nance programs, emergencies account for 50 
to 90 percent of maintenance work, and un-
organized lubrication and service work ac-
count for the rest. 
Cable television is certainly only a small 

contributor to these numbers. Nonetheless, 
the lack of a good PM program in a cable 
system does impact operating costs. 

How much? 
One way to get an idea of what maintenance 

is costing your system is to track service call 
percentages. The number of service calls in a 
given month divided by the average number of 
subscribers during that same month, all multi-
plied by 100, will yield a monthly service call 
percentage. For example, if a 10,000 sub-
scriber system has 500 service calls this 
month, then its service call percentage is 5 
percent (500 ÷ 10,000 x 100 = 5%). 

Individual service calls have been esti-
mated to average from $25 to $45 each to 
complete, depending upon the complexity of 
system operation. This includes answering the 
telephone, writing up the service order, com-
puter processing time (when applicable), 
dispatching/routing, rolling a truck, driving 
time, troubleshooting the problem, materials 
used and other related overhead. 

Being conservative and using the $25 per 
service call figure results in a monthly mainte-
nance expense of $12,500 for our hypothetical 
10,000 subscriber system. And this is only 
demand maintenance! If we could reduce the 

service call percentage in that imaginary sys-
tem by 25% — from 5 percent to 3.75 
percent—annual maintenance costs would 
decrease $37,500. A good preventative main 
tenance program will allow us to do just that! 

Goals 
Part of establishing an effective PM program 

includes setting goals. Determining the de-
sired results beforehand will make it easier to 
design and implement a program that is tai-
lored to a system's specific needs. Goals will 
vary from system to system, but here is a good 
place to start: 
• Decrease the number of service calls per-

formed. Reducing the number of service calls 
will impact the bottom line directly. Monitoring 
service call percentages also will allow you to 
determine the overall effectiveness of your 
preventive maintenance program. 
• Reduce maintenance expenses. Getting 

out of the corrective maintenance mode will 
mean less time spent putting out fires. This 
also translates into greater savings. 
• Decrease the incidence of system out-

ages. A good preventive maintenance pro-
gram will help you detect problems early, be-
fore they become visible to the subscriber. 
• Improve and maintain picture quality. We 

don't sell decibels to our customers; they're 
paying for good pictures. 
• Increase subscriber satisfaction. Im-

proved subscriber retention is one result of this 
goal. Keeping service interruptions to a mini-
mum and picture quality at its best promotes 
good will and a better bottom line. 
• Protect the cable company's investment. 

As an employee of your company, you have an 
obligation to protect that company's invest-
ment in the cable system and the community it 
serves. 

Putting it together 
Preventive maintenance in any cable sys-

tem can be broken down into four areas: elec-
tronic, mechanical, education and documen-
tation. Developing a successful PM program 
requires careful consideration of each area as 
it applies to a system's needs. 

Electronic 
Electronic preventive maintenance involves 

more than just sweep alignment of your sys-
tem. The objective is optimum performance of 
the entire plant. This requires a well-stocked 
service vehicle, accurate and regularly cali-
brated test equipment and previously aligned 
and tested replacement components. 
• System sweeping—A regular schedule 

that includes sweep alignment of the trunk and 
feeder portions of the distribution system will 
ensure opt;rnum flatness and operation within 

'A good preventive 
maintenance program 
will help you detect 
problems early, before 
they become visible to 
the subscriber' 

desired performance specifications. 
• Signal leakage/CLI —While sometimes 

considered part of mechanical maintenance, 
minimizing signal leakage will improve system 
flatness and make sweep alignment easier. It 
also will keep the FCC off your back! 
• Headend/microwave adjustment—The 

pictures will never get any better than they are 
here. This equipment should be maintained as 
transparent as possible to the signals you're 
sending out into the system. 
• FCC proof-of-performance—Include this 

in your PM program; and who says you only 
need to do it once per year? The results will 
provide an excellent reference point to monitor 
gradual deterioration of system performance. 
• Power supplies—Regardless of whether 

you use standby power or not, all power sup-
plies need maintenance. Just keeping track of 
voltage and current can tip you off to potential 
problems. Of course, don't forget about the 
maintenance demands of standby power 
supplies. 
• Bench testing and QC—Cable, passives 

and actives need to be checked before they're 
installed in your system. Establishing a good 
quality control program will help avoid future 
problems. 

Mechanical 
Mechanical preventive maintenance keeps 

the entire system in top physical condition. 
Look for things that aren't right, and establish 
good communications with your construction 
people so problems that can't be repaired on 
the spot can be scheduled later. 
• Hardware tightness—When was the last 

(Continued on page 81.) 
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SOCIETY OF CABLE TELEVISION ENGINEERS 

SERVING THE 
CABLE INDUSTRY'S 

TECHNICAL COMMUNITY 

The Society of Cable Television Engineers provides valuable services 
and educational programs for technicians and engineers involved in 

broadband communications. Its members benefit from SCTE 

sponsored national and regional technical seminars, training 

manuals and videotapes, leadership opportunities through SCTE 

chapter development, and a forum for the sharing of ideas and 

experiences. 

ADDITIONAL MEMBER BENEFITS 
• Discount Life and Professional Liability Insurance 
• Discount Registration Fees for SCTE Technical 

Seminars and Cable-Tec Expo. 
• Discount Hotel Rates 
• National Car Rental Discount 
• Ability To Participate in BCT/E Professional 

Certification Program 
• Discount on all SCTE Publications, Tapes and 

Premiums 

For further information, please contact: 
SCTE National Headquarters 
P.O. Box 2389 
West Chester, PA 19382 
(215) 363-6888 

Reader Service Number 45. 



This is what your next signal 
level meter should look like 

That is, if you're 
looking for a high-
quality 600 MHz 
signal level meter 
for under S1200 

A
ccuracy. Ease of use. Advanced 
features. Lasting value. Interest-
ed? You should be. Because 

these features, which you'd expect only 
from a high-priced signal level meter, are 
now available for much less. Presenting 
the Spectrum 700 —Texscan's newest 
signal level meter. 

Accuracy 

Your system depends on it and the Spec-
trum 700 promises it. With ±0.75 dB (at 
± 68° over the entire range of 5 to 600 
MHz. Dependable accuracy is main-
tained over the entire operating tempera-
ture range of 0° to + 130° f—eliminating 
any need for recalibration. But that's 

only half of it. Accuracy is also impor-
tant when it comes to taking level read-
ings. That's why we've equipped the 
Spectrum 700 with a large easy-to-read 
meter. 

Ease of Use 

Besides the easy-to-read meter, and el-
imination of a recalibration function, the 
Spectrum 700 features a replaceable in-
put connector. Each Spectrum 700 is 
supplied with a protective carrying bag, 
making transport easy and safe. The 
Spectrum 700's low profile means you 
can work with the meter right up front. 
Rather than off to the side. 

Advanced Features 

The Spectrum 700's most advanced fea-
ture is its 5 to 600 MHz accurate level 
measurement capability. In addition to 
signal level measurement, the meter 
measures hum. It has a built-in charger 
and an internal battery which provides 
five solid hours of operation between 
charges. And should you leave it on, 
Spectrum 700 lets you know with a 
"beep" every five minutes. 

Lasting Value 

Spectrum 700 has been designed to sat-
isfy your measurement needs today and 
anticipate tomorrow's. It stands up 
against the environment with its water-
proof carrying bag and waterproof mylar 
speaker. And withstands shock with its 
durable metal casing, protective rubber-
ended handles, and padded bag. Dura-
bility under all of these conditions means 
longer life—and that's lasting value. 
Best of all, it's affordable. Which means 
you can afford to keep more around. 

If you still aren't convinced—give us a 
call. Or better yet, request a demonstra-
tion. And see why Spectrum 700 should 
be your next signal level meter. 

Spectrum 700 

Texscan 
3169 North Shadeland Avenue • Indianapolis, Indiana 46226 • (317) 545-4196 
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CH' 
SERT 100 

• 

The Automatic Commercial Insertion System 
That Brings Your Operation Back Down-To-Earth . • 

• 
• 

1114# '411Pe At_ 

Comsert is user friendly, flexible, expandable, affordable and puts 
a whole new world of programming at your command. 

The Comsert 1000 can locate an 
spot on any tape on any VCR! Our 
video detectors and tally circuits 
accurately verify that the spot ha 
played! 

The Comsert 1000 also features: 
• Random Access---The system can 
assign any VCR or groups of VCR's to 
any single program or multiple pro-
gram sources. • User defined prerol 
time for each program source. • Insert 
commercials on more than 10 program 
sources, that is: USA. ESPN, CNN, 
MTV. etc. • Ability to control more 
than 50 VCR machines. • Commer 
cials can be inserted into the schedu 
up to 15 minutes before air time. 
• Complete VCR status, that is. cu 
running, played, etc. • Future progr 
ming well beyond a one year perk 
• 10. 15. 30. 60. 90 second spots. 
any other lengths, can be programm 
to run on an individual basis or link 

WI 

1. 

• 
• 

together on multiple machines. You 
are not limited to 1 or 2 minute blocks 
of time. • V.I. switching. • System 
capacity is over 10.000 commercials 
per week. • System can be supplied 
with optional time base correctors and 
audio compression units. • Multi-user 
capability. Up to 3 terminals can be 
added to the system. • Simple to use 
editing system with continuous prompt-
ing for inserting the required codes for 
each spot. • Complete open avail list-
ings for each program source. • Vari-
able window for cue tones. • Stereo 
Audio. 

Call, write or telex for more informa-
tion on the Comsert 1000, or request 
our free catalog today. Whether it be 
for radio, television, mobile vans or 
production studios, explore Di-Tech's 
high quality, reliable, easy-to-operate 
answer, to your present and future 
needs! 

di-tech 48 JEFRYN BOULEVARD DEER PARK, N.Y. 11729 WI.. #(516) 667-6300 TELEX #971806 
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(Continued from page 77.) 

time you took a wrench to the hardware hold-
ing your system in the air? You might be sur, 
prised to find out how much it has loosened 
over time. It won't take long to snug everything 
up and keep it that way if everyone takes an 
extra minute to make this part of the job while 
doing installs, disconnects and service calls. 
• Shrink boot inspection—Checking for 

proper waterproofing and fixing problems 
when they're found will help keep the H20 
where it belongs: outside! 
• Kinked cable—Take care of this before it 

becomes cracked cable. 
• Broken lashing wire—Fix it as soon as it's 

discovered, lest you find your aerial plant on 
the ground. 
• Correct span sag—Improper sag can 

cause broken lashing wire, cracks in expan-
sion loops, cable suckouts, damaged con-
nectors and more. When possible, try to main-
tain at least 2 percent span sag. 
• Corrosion control— If your system is in a 

coastal environment or is a victim of industrial 
pollutants, it's very important that proper mea-
sures be taken to reduce the effects of corro-
sion. This includes not only the cable plant, but 
towers, antennas, locks on pedestals and any-
thing else that may be affected. 
• Clearance infractions—You'll get along 

much better with local utilities if efforts are 
made to keep these problems to a minimum. A 
safer work environment also will result. 
• Bonding/grounding integrity—Periodic 

visual inspection and measurements with an 
earth resistance tester also promote a safe 
work environment, in addition to reducing sys-
tem problems related to poor grounding. 
• Tap port terminations—Terminating un-

used ports will not only reduce signal leakage, 
but also improve return loss. This is especially 
important in systems with active two-way. The 
use of locking terminators will help discourage 
theft of service. 

Education 
Attitude is a major factor in a successful PM 

program. Positive attitudes can be enhanced 
by additional training. Understanding why a 
preventive maintenance program is neces-
sary and what it will accomplish is one side of 
the story; training also shows that an employer 
cares about his people. The net result of edu-
cation is better quality work. A properly trained 
staff will mean fewer call backs to correct 
mistakes. 
• In-house training seminars—Regularly 

scheduled training sessions are a necessary 
part of the technical operation of any cable 
system. Encourage each member of your staff 
to occasionally teach a favorite subject to the 
rest of the crew. Include safety-related mate-
rials at least once a month; don't forget the 
basics, too often we take them for granted. 
Installer training programs, for example. will 
help ensure trouble-free drops. 
• Industry seminars—One of the biggest 

morale boosters is attending an industry semi-
nar. When the attendees return to the system, 
have them share what they learned with the 
rest of the crew. 

• Correspondence courses—Encourage 
participation in job-related correspondence 
courses. Be sure to monitor progress, and 
develop incentives to complete the courses. 
• Formal education—Don't overlook com-

munity colleges and vocational schools. They 
provide an excellent opportunity to study sub-
jects that will broaden job skills. 
• On-the-job training —One of the best 

places to get an education in cable television 
is right in the system. Each individual's needs 
should be determined and training schedules 
developed to accommodate those needs. On-
the-job training can be as simple as additional 
pole climbing experience, or as complex as 
learning to measure visual depth of modula-
tion with a spectrum analyzer. 

Documentation 
The most important part of an effective PM 

program is documentation. Without it, preven-
tive maintenance will not work. 
• As-built maps—How up to date are your 

system maps? Accurate maps will make sys-
tem maintenance much easier. 
• System operating parameters—Signal 

levels at amplifier inputs and outputs, slope, 
gain, bandwidth, AC and DC voltages, fre-
quency response photographs and tempera-
ture are all candidates for entry into a logbook. 
Information stickers inside amplifier housings 
will aid troubleshooting. 
• Form development—A preventive main-

tenance report form will allow you to track the 
progress of your program and keep your su-

pervisors informed of its effectiveness. Quality 
control inspection forms will document the 
testing of equipment before it is installed in the 
field; training forms can be used to monitor 
education progress; they also can be added to 
each individual's personnel file (this is useful at 
review time). 
• Timeline—One of the easiest ways to 

schedule the various parts of a PM program 
and track them simultaneously is with a time-
line. It allows for quick referral at a glance. 

Getting it underway 
If you don't have the funds to hire extra staff 

to accommodate a preventive maintenance 
program, consider rewriting the job de-
scriptions of existing personnel to include por-
tions of the program as an integral part of their 
daily tasks. In most cases, the resultant de-
crease in service calls will allow you to re-
assign one or two technicians to full-
time preventive maintenance. 
As you consider the development of a pre-

ventive maintenance program, it becomes 
clear that there is no such thing as a generic 
version that will work in every situation. These 
suggestions are intended to be used as guide-
lines to help you develop a program that will 
satisfy the specific needs of your system. 

Next month we'll look at a PM program that 
was established in one of Jones Intercable's 
West Coast systems. Although originally de-
veloped as a pilot program, the results were 
impressive enough to justify adapting it for 
implementation in other systems. 
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sît Reprints work for you. 

t (303) 792-0023 

For more information on this 
effective marketing tool, call: 

Peg Lehr. Production Coordinator, 
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The 1985 Western Show for the National Cable TV Industry 

December 4,5,6, 1985 
Anaheim, California Don't miss it! 

Cable... the dynamic growth industry that 
pioneered media frontiers is now preparing to meet 
new challenges... 
Join us this December in sunny Anaheim, 
California, when cable operators and suppliers 
gather for three exciting days of seminars, 
technical sessions, and exhibits. With 175 
exhibitors and 8,000 attendees expected, the 1985 
Western Show promises to be a stimulating and 
informative event you won't want to miss! 

Act Now! 
Deadline for Advance Registration is November 15, 
1985. 
For registration and housing forms call.. 
The California Cable Television Association 
(415) 428-2225, extension 7 
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SuperStation 

INTBS 
Entertaining more than 32 
million cable homes, 
Superstation WTBS is in a 
class by itself. 

"Superstation VVTBS is a 
solid performer in every 
Tribune system. The 
specials, movies and sports 
make the station a real 
winner" 
Abby Aronsohn 
Director of Programming 
Tribune Cable. Inc. 

Don't gamble... play with proven winners. Give SSS a call. Today. 

Diverse programming 
brings strength to cable. 
SPN otters subscribers a 
unique change of pace. 

"Satellite Program Network 
fills an important gap in my 
channel lineup. By offering 
SPN, 1 am able to reach that 
exceptional group of 
subscribers demanding 
originality from cable TV" 
Robert Stengel 
Director of Corporate Services 
Continental Cablevision. Inc. 

eyç  çieee  
Take any combination of our 
formats on an a la carte 
basis or, better yet, otter 
your subscribers the total 
premium audio package. 

"Star Ship has been very 
successful in our system. 
Subscribers have been quite 
receptive to this new form 
of cable entertainment. 
We've reached nearly 15% 
penetration in just a few 
short months." 
Jerrold Fischer 
Manager 
King Videocable. Inc. 

9)idc 140,z. thsss 01.3count. 
Satellite Syndicated Systems, Inc. / P.O. Box 702160 / Tulsa. OK 74170 / (918) 481-0881 
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A Distributor Is Known 
By The Companies He Keeps 

PYRAMID IND, D.B.C.LTD., LINDSAY, 
WESTAY, BENNER NAWMAN, ARROW, 
ARCOM, SIMPSON PLASTICS, DURA, 

CARSON IND., TUSA CORP. 
AND SIGNAL VISION'S OWN 
HIGH QUALITY SUBSCRIBER 
PASSIVES AND HARDWARE. 

"See us at 
Booth 984 

at the 
Western Cable 

Television Show." 

WE SERVE THE ENTIRE WESTERN STATES 
AREA WITH COURTEOUS SERVICE 

COMPETITIVE PRICING 
AND 

EXCELLENT DELIVERY 

22732-B GRANITE WAY 
LAGUNA HILLS, CA 92653 

714-586-3196 
Reader Service Number 50. 
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November 
Nov. 11-13: Magnavox CATV 
training seminar, Greensboro. 
N.C. Contact Laurie Mancini. 
(800) 448-5171; in New York, 
(800) 522-7464. 
Nov. 11-15: M/A-COM MAC 
training seminar, Burlington, 
Mass. Contact Carolyn Calorio. 
(617) 272-3100. 
Nov. 12-14: C-COR Electronics 
technical training seminar, Holi-
day Inn North, Marietta, Ga. Con-
tact Deb Cree, (814) 238-2461, or 
(800) 233-2267. 
Nov. 12-14: Texscan Instru-
ments training program, Indian-
apolis. Contact Ron Adamson or 
Brenda Gentry, (317) 545-4196. 
Nov. 12-14: Jerrold technical 
seminar, Atlanta. Contact Beth 
Schaefer, (215) 674-4800. 
Nov. 13: SCTE West Texas 
Meeting Group seminar on sig-
nal leakage and the CLI, Holiday 
Inn, Big Spring, Texas. Contact 
Jim McCain, (915) 267-3821. 
Nov. 14: Microwave Filter Co.'s 
seminar on terrestrial interfer-
ence, East Syracuse, N.Y. Con-

Planning ahead 
March 15-18: National Cable 
Television Association annual 
convention, Dallas. 
May 13-15: Canadian Cable 
Television Association annual 
convention and cablexpo, 
Vancouver. 
June 12-15: Society of Cable 
Television Engineers', Cable-
Tec Expo '86, Phoenix (Ariz.) 
Convention Center. 

act Bonnie Whipple, (800) 448-
1666; in New York, Hawaii, Alaska 
and Canada. (315) 437-3953 
Nov. 19: SCTE Florida Meeting 
Group's seminar on feedforward 
and power doubling, Lakeland, 
Fla. Contact Dick Kim, (813) 
924-8541. 

December 
Dec. 4-6: California Cable Televi-
sion Association's annual con-
vention, the Western Show, An-
aheim (Calif.) Convention Center. 
Contact (415) 428-2225. 
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We Gave 
Standby 
Power 
A Good 
Name 

Unlike some other choices, Alpha maintains the Good Name of 
Standby Power by offering a reliable and failsafe approach—as we 
have right from the start. We call it the "single ferro transformer" 
concept. 

This design concept leaves the ferroresonant transformer always 
connected to your Cable plant, regardless of power failures or other 
disturbances, and does away with the need for a second transformer. 

The battery driven inverter takes over from the downed line in 
the primary winding of the transformer, ensuring an unaltered output 
voltage and waveform. Overload and short-circuit 
handling characteristics remain unchanged. In 
addition this same transformer is used to 
charge the batteries, providing a high current 
recharge of the batteries after a power failure, 
a feature lacking in most competitive designs. 

This concept needs fewer components 
which translates into higher reliability. Because 

REPRESENTED IN YOUR AREA BY: 
A 5M COMMUNICATIONS (612) 920-5215 
• MN,WI.NETSDIA 
R. ALAN COMMUNICATIONS (317) 849-7572 
• MUNI .KY, IL DH.MO.KS 
CABLE TV SERVICES (214) 494-3348 
• TX AR LA OK 

BILL DONALDSON CO. (206) 745.34.,-: 
• WA ,ID.MT,OR 
MICRO-SAT WE, INC. (404)971-1021 
• GA.FL.NC.SCALMSTN 
NCS INDUSTRIES (215) 657.4690 
• PA NJ DE MO VA 

the inverter cannot be activated, even with the 
line relay contact "stuck", this concept also gave 
us the fail-safe feature that helped us to obtain 
both UL and CSA approvals. And that gives a 
good product a good name. 

Of course, there are more reasons for 
Alpha's leadership and good name in Standby Power. 
Features such as Temperature Compensated Charging matched to the 
battery type and Automatic Selftest and Equalizing, to name just two. 

Alpha was the first to offer Remote Status Monitoring for it's 
power supplies on a stand-alone basis. 

And now Alpha has introduced two new State-of-the-Art Standby 
Power product lines. The FT series, a fast transfer type for critical loads 
up to 500VA, and the APCG series for true UPS performance up to 
1500VA at Standby prices. Our ongoing efforts to give you the best 

engineered products will continue to give Standby Power a good 
name.. ALPHA. 

R.F. TECHNOLOGIES (516) 623-5899 
• NYNH .ME VTDTMA.RI 
WESTEC COMMUNICATIONS, INC. (602) 948.4484 • AZ. 
NM,UTCOWY • (707) 255-2010 CA.NV•(714) 521-9833 CA.NV 
DISTRIBUTED BY 
ANIXTER COMMUNICATIONS 800 323 8166 

ALPHA TECHNOLOGIES • BELLINGHAM WA (206) 671-7703 • BURNABY BC (604) 430-1476 
See us at the Western Show Booth 884. 
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YOUR BEST BUY 
IN THE LONG RUN 
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The smart house 
By Robert A. Luff 
Senior Vice President, Engineering 
United Artists Cablesystems Corp 

The National Association of Home Builders 
Research Foundation Inc. (NAHB/RF) is en-
listing over 20 of America's largest and most 
technically competent electrical and elec-
tronic products firms (GE, Westinghouse, 
Square D, Honeywell and Dupont, to name a 
few) to redesign the home electrical system. 
Today's house wiring, wallplates, switches, 
receptacles and sockets have changed very 
little in over 40 years. Even more driving, how-
ever, is the amount of other single-purpose 
communications and control wiring and instal-
lation labor in a typical house—door bells, 
heat and air-conditioning thermostats and 
controls, extension telephones, program-
mable or timer-controlled lights, security wir-
ing, stereo speakers, intercoms and, of 
course, CAN coax. 
As a result of this single-purpose system 

wiring, we can add the inconvenience of not 
being able to easily move the input or output 
devices (such as thermostats or speaker loca-
tions) when desired later; and not being able to 
later add, upgrade or enhance the use of other 
important but limited function and inacces-
sible wires. As well, we are unable to really 
zoom the technology of the end devices be-
cause of the present restricted ability of only 
simple interconnecting wires and the always 
less than satisfactory aesthetic result of post-
wiring a beautiful home. 

Wouldn't it be wonderful if there was an 
integrated power and unified communications 
network extending throughout the entire home 
with the ability to tie all home electrical and 
consumer electronics products together. Not 
only would such a technology eliminate the 
need for separate wiring for each system that 
needs to carry information from one location to 
another within the home, but it also would 
provide convenient all-purpose consumer 
telecommunications and control ports in every 
room. It would also promote the further devel-
opment of advanced smart appliances with 
more useful consumer features, greater en-
ergy efficiency and higher safety. All future 
enhancements or new communications or 
control services would be "plug-in" capable 
anywhere in the house. This is a smart house. 

Cable's opportunity 
The smart house concept will have a signifi-

cant impact on the future of the 1.5 million new 
homes built in the United States every year 
There is a tremendous opportunity for the ca-
ble industry—operators and manufacturers 
—if we put our heads together. The cable 
industry can be far more than just one end user 
of an integrated home communications bus— 

it could be the bus. And, it could automatically 
connect the home bus with the outside world 
including networking home buses. CATV 
manufacturers and operators could advance 
these NAHB/RF concepts to a staggering fu-
ture potential for the cable industry. 

What single residential distribution technol 
ogy alternative is better than coax? It is inex 
pensive, proven, reasonably easy to work with, 
and I estimate there is 1.3 million miles of 75 
ohm coax drop cable already in use nation-
ally-189,000 miles (enough to go to the 
moon) of it already in between the walls of U.S. 
homes! Competitors of the coax cable tech-
nology for the chosen smart house all impor-
tant bus corridor are fiber optics, twisted pair. 
carrier current on house wiring, RS-232 type 
ribbon cable, infrared, or some integratable 
combination. But, can any of these handle 78 
channels of simultaneous N programming 
with plenty of sub-split bi-directional capacity 
for interhouse thermostat control, intercoms, 
audio system speakers, telephone extensions. 
and house security the way good old inex-
pensive 75 ohm drop cable can? 
To the cable industry the trick will be the 

modest task of solving how to ring door bells 
and connect telephones, intercoms, security 
and fire alarm sensors by coax cable. Does 
anyone not believe we can do this? Does any-
one not believe home owners would be sup-
portive of more present and future use and 
convenience of their CAN coax house wiring? 
Does anyone not believe that CAN wires mov-
ing closer to home stereos, computers, 
alarms, thermostats, water heaters, refriger-
ators, dryers, and telephone extensions would 
result in opening revolutionary new long-term 
revenue opportunities as well as increasing 
our mainstay basic and pay lift? Does anyone 
not believe CAN could easily and naturally 
move into a smart house pre-wire and post-
wire ancillary business? 

Therein lies CATV's great opportunity to not 
only further extend our technology and cables 
deeper into our customer's walls, but into their 
everyday (non-television) lives and eventually 
their wallets for non-N services. Even more 
importantly, however, is cable's ability to seize 
the home bus corridor opportunity and ensure 
our greater long-term influence and diversified 
revenue potential of the future continuing ex-
plosion and convergence of nearly every tradi-
tional electronic product and service toward 
the home and a greater dependence of inter-
connection and networking to get it there. 

How big is the smart concept? 
The opportunity doesn't stop with the smart 

house. Have you ever peeked above your 
office dropped ceiling? What a maze of control 
and communications wiring. Expensive sin-

'CATV manufacturers 
and operators could 
advance these... 
concepts to a 
staggering future 
potential for the cable 
industry' 

gle-system wiring and conduit could be elimi-
nated by the integrated smart house concept 
in smart office complexes, smart high rises, 
smart city government buildings. 

Given the right economic conditions it is 
easy to see how the smart concept could 
revolutionize end communications wiring and 
the final delivery form of all telecommunica-
tions and control signals into and out of the 
majority of U.S. homes and businesses—an 
issue of prime importance to the CATV 
industry. 

Can we do it? 
It use to be only Ma Bell and CAN fighting 

over the potential spoils of communication 
wires in the home. As these new uses and 
means to concentrate multiple uses on com-
munication wires in the walls develop, lots of 
others with their own pet technologies and 
revenue ambitions also will be looking at the 
opportunities and trend that this year's 1.5 
million new homes may provide. 
There is no doubt that there will be fierce 

competition for the surviving smart bus tech-
nology standard. With all due respect, hope-
fully it will not be decided by the National 
Association of Home Builders. Regardless, a 
fractionalized CAN industry of independent 
and multiple system operators, programmers 
and manufacturers pulling and shoving 
against one another will be ineffective against 
more unified technological thrusts. 
To succeed, the cable industry must rally 

behind its national associations to focus our 
disjointed individual efforts and effectively 
present and demonstrate that cable's unique 
technical capability makes it the smart choice. 
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The joy of specs 
We have an insatiable appetite for 

technical information. So we read up, 
test and try out new things—all in the 

interest of satisfying you. Just one 
look at our fact-filled offices 

tells you: We are 
infomaniacs. 
We look at 

all the cable 
/products available, 

evaluate how 
they can help 

you, and determine 
which ones do it 

best. Because you want 
your needs met precisely. That's 

why CWY carries products from all 
the leading manufacturers. 
When a customer in a quandary 

calls us, there's a complete line of 
CATV hardware and electronic sup-
plies at the ready. After just the right 
supplies have been selected, CWY 
experts provide nuts-and-bolts appli-
cation advice. That's how cable sup-
plies become system solutions. 
Whether the name on the box 
happens to be Blonder-Tongue, 
Catel, Jerrold...or CWY. 

Sometimes you have a cable need 
no one else is meeting, so we design 
a product ourselves. Like the new, low-
er profile CWY DA30-450 Amplifier 
with extruded aluminum housing and 
seal to provide effective shielding of 
100 dB below amplifier output. 
Not only does /00 dB 

CWY offer EFFErne s ¡awe 

conscientious 
advice and the 
best supplies, 
you get pre- «DM 
wiring, pre- WI / 

racking, modifications and 
special tuning according 
to your needs. Call a CWY 
expert and make his day. 
He may end up making yours. 

Not just supplies. Solutions. 

ILT- /n1 
SLOPE AND 6Aiti 

PO. Box 4519, Lafayette, IN 47903 
317-448-1611. Call toll-free 1-800-428-7596. In Indiana: 1-800-382-7526 
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Now In Stock At AN KIEL 
Jerrold COMMANDER Headend Equipment 
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We can now provide immediate shipment of Jerrold 
COMMANDER headend equipment, including: 
Model C4P Processor — The SAW 
filter processor with the best input overload, 
noise control and spurious output. This is the 
first processor to have its waveform quality 
guaranteed. 

Model C4MS Modulator — This SAW 
filter modulator is compatible with both Jerrold 
RF and baseband encoders and provides ex-
cellent performance standards in depth of 
modulation, output level, spurious output and 
K factor. 

CUT AND MAIL TO:ANIKIEL 4711 Golf Road 

COMMUNICATIONS Skokie, IL 60076 
Yes, I am interested in more information about the 

Jerrold Commander Headend Equipment. 

D Send Commander Headend Equipment Buyers Guide 
D Have a sales representative call 

NAME:  

TITLE:  

COMPANY.  

ADDRESS•  

CITY & STATE: ZIP.  

TELEPHONE•  
CT- 1 1 

&f.1985 Anixter Bros., Inc. 

Model C4R Satellite Receiver — 
Featuring 24 channel frequency agility, this 
unit is designed for use with a low noise block 
downconverter at the dish. Eliminates need 
for high cost cable from dish to headend, as 
well as costly duplication of downconverters 
in each receiver. 

To order, call our 4tCriON•UNES. 
toll free or collect: 

ANIKEEL 
COMMUNICATIONS 

WEST-ANAHEIM: (714) 778-4414, (800) 854-0443; ANCHORAGE: (907) 274-8525. 
DENVER: (303) 373-9200, (800) 841-1531. FAIRBANKS: (907) 456-1815; SEATTLE: 
(206) 251-6760, (800) 426-7665; MIDWEST—CHICAGO: (312) 364-7000. (800) 
544-5368; DALLAS: (214) 484-2933, (800) 231-5006; SKOKIE. IL HDQTRS: (312) 
677-2600; ST. LOUIS: (314) 423-9555, (800) 325-8058, EAST-ATLANTA: (404) 
449-6533, (800) 241-5790; CINCINNATI: (513) 733-9100, (800) 543-0113; NEW 
JERSEY: (201) 328-0980, (800) 631-9603, TAMPA: (813) 626-7115, (800) 237-6466, 
CANADA-CALGARY: (403) 250-9456. MONTREAL: (514) 637-3511; TORONTO: 
(416) 625-5110. 

In an emergency, weekends and holidays or after 5 P.M. call toll free 1-(800) 323-8167. 
CORPORATE OFFICES, ANIXTER BROS.. INC., 4711 Golf Road, Skokie, IL 60076, (312) 677-2600 

Reader Service Number 53. 


