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Lately, everyone 
seems to be stealing 

Even the most honest people will some 
take what isn't theirs if the temp-

tation is too great. Which is exactly 
what's happening in our industry. Last 
year alone cable operators lost over half-
a-billion dollars from box and cable theft. 

SIGMA KEEPS THEM HONEST 
The Sigma addressable cable system 
not only keeps honest people honest, it 
also helps prevent theft by those who 
are more determined. Bear in mind that 
Sigma incorporates the same technol-
ogies developed for the Pentagon to 

transmit top-secret materials. 
SIGMA KEEPS THEM ENTERTAINED. 

In addition to security, Sigma also of-
fers VCR and STEREO compatibility. 
Not to mention audio mute, remote on/ 
off, volume control, more channel ca-
pacity, last channel recall, favorite 
channel memory and electronic paren-
tal control. SIGMA WILL 

HAVE THEM ASKING FOR MORE. 
Sigma's technology is at least three 
years ahead of everybody else. Which 
means if you plan to offer pay-per-view 

SIGMA 

and other pay services you would be 
wise in your decision to incorporate 
Sigma into your system. 

You can find out more about Sigma 
and how it can increase your system 
revenues and help eliminate signal 
theft by calling your nearest Oak sales 
representative or contacting us directly 
by calling (619) 451-1500. 

Sigma. How could you honestly 
consider anything else? 

A development of Oak Communications Inc. 16516 Via Esprillo Rancho Ber nardo. CA 92127 (619) 451-1500 
C 1986 OAK COMMUNICATIONS INC 

Reeder Service Number 95. 



"We choose Utility Products' Super Safe 
for two good reasons. 

No rust. No theft." 

ki WIN BRUCE 

VISITORS PARKING 4 

BOB ZEQUEIRA, JR., PURCHASING & CONTRACTS ADMINISTRATOR, 
SELKIRK COMMUNICATIONS, INC. 

Like many cable operators, Bob Zequeira found his system 
the victim of extensive cable theft. Cable thieves were 
connecting their own service by gaining illegal entry into the 
cable enclosures. Selkirk Communications' only recourse was 
to find a high security enclosure capable of restricting 
unauthorized entry. 

But security wasn't Selkirk's only problem. The harsh 
South Florida coastal environment was another factor to be 
dealt with, since constant exposure to salt air can be highly 
corrosive. 

Their choice for security and durability; Utility Products' 
Super Safe. "We chose the Super Safe because of its unique 
locking mechanism. We had already established the box 
would last for many, many years." said Bob. 

Corrosion-resistance has been a major factor in the 
purchase of cable enclosures since Selkirk established its 
system seven years ago. "We have used your apartment box 
for many years. We realized it was a very good product 
because of its finish. We tested it and installed it in buildings 
and areas where the salt concentration is the heaviest. We 
found it to last without any problems." 

Super Safe, like all Utility Products' enclosures, features 
heavy-gauge, mill galvanized steel coated with a corrosion 
resistant nine step finishing process. It's interlocking cap and 
variety of locking mechanisms fortify the security of the unit. 
So if security and durability are important in your system, 

rely on proven quality; Utility Products pedestals and 
enclosures. Built to last. 

For further product information, phone or write us. 

Reliable Electric/Utility Products 11333 Addison Street/Franklin Park, Illinois 60131 312-455-8010/Telex 728393 

See us at the NCTA Cable Show at Booth 1371 
Reader Service Number 2. RELIANCE,. commprEc 
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k.  too far ahead of its time to be a 
success, it was one of cable's 

earliest demonstrations that pay-per-view 
technology was guile feasible. 

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 

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

The Pay-Per-View Solution 
JERROLD STARFONE T" 
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, 22(X) Byberry Road, Hatboro, PA 19040. 
(215) 674-4800. 

See us at the NCT A Show at Booth 1900 

Reader Service Number 3. 
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MOUNTING PLATE 

Perforated Steel 
Mounting Plates 
Provide a Permanent 
Back for attaching 
Taps or Splitters. 
Saves Time and 
Money 

INSIDE BOX WITH 
QUICK RACK 

Quick Rack" 
Organizes and 
Identifies leads 
and Allows for 
Vertical Stacking 
of Traps, 
Maximizing 
Interior Space. 

COMPLETE BOX 

Unique Locking 
System and Box-
in-a-Box Design 
Constructed of 
Aluminized Steel 
Eliminates Theft 
of Service and 
Maintenance 
Problems. 

WE BUILD BETTER BOXES 

Cable Security Systems, Inc. 
205/821-0145 P 0 Box .' Auburn AL 1, 

Booth 1584 - NCTA SHOW 

PUBLISHER'S LETTER 

(un)Conventional 
expectations 

With many of the industry s key personnel 
meeting in Dallas March 15-18 for the National 
Show, it's interesting to contemplate on just 
how, during that time, all those systems and 
businesses will manage back home. Perhaps 
this is where addressable, downloadable 
remote-control comes into play? 
The National Cable Television Association 

and the Texas Cable Television Association 
have done some good planning; from the 
Texas-style barbecue on Saturday, March 15, 
to the final track and technical sessions and 
dinner dance with awards presentation on 
Tuesday, March 18, there promises to be an 
outstanding variety of speakers and exhibi-
tors. And with all that's planned, there will still 
be time to see the exhibits—a period of 12 and 
one-half hours over three days of the conven-
tion have been set aside for viewing those 
exhibits with no competing activities planned. 
The opening session of the convention will 

feature executives from major corporations 
with extensive holdings in communications, 
who will discuss how consumer trends of re-
cent years have led them to position their 
businesses for the next decade. It will also 
feature a special address by Congressman 
Jim Wright (D-Texas), majority leader of the 
U.S. House of Representatives. 
Appearing on the panel will be Bob Marbut, 

president of Harte Hanks Communications 
Inc.; Nicholas J. Nicholas Jr., executive vice 
president, Video, Time Inc.; and Francis Vin-
cent Jr., president of the Entertainment Busi-
ness Sector, The Coca-Cola Co. NCTA Chair-
man Edward Allen, president, Western Com-
munications Inc., will be host and moderator of 
this session. In another special session on 
Tuesday, March 18 at 9:30 a.m., FCC Chair-
man Mark Fowler will speak. 
Communications Technology will have a 

number of staff members at the show, so 
please plan to stop by our booth (#1345 and 
#1346) to give us your latest news—or just to 
say "hello." We'll again be putting out our 
Communications Technology Daily, geared for 
the engineers attending the show. It will be 
distributed three days—March 16, 17 and 
18—so, if you have any late-breaking news be 
sure to let us know and we'll get the word out. 

SCIE on the move 
In other convention news, the SCTE's own 

Cable-Tec Expo, June 12-15, in Phoenix, is 
only a couple of months away. For information 
on the expo as well as a registration form, see 
Page 121 of this issue. 

Finally, I'd like to mention the BCT/E Certifi-
cation Program, developed by the SCTE to 
help fill the technical training and certification 

11111111111111 

needs of the cable engineering industry. Both 
technicians and engineers will benefit greatly 
from such a program of standardized testing 
and recognition, not to mention the benefit to 
the companies they work for. 

Outlines of the material covered in two of the 
seven categories of the test appears in this 
month's Interval. Upcoming issues of The In-
terval will continue to give information on the 
program. 

Paul Beeman, MTV Networks, is the chair-
man of the Curriculum Committee for Category 
II of the BCT/E program. In appreciation of his 
support, the SCTE will be awarding him a 
plaque. We hope that individuals like Beeman 
and the industry as a whole will continue to 
support the program. 
The BCT/E program isn't all that the SCTE 

has done in regard to education and training, 
however. In 1985, the society awarded $1,000 
for scholarships through the national group 
and local chapters. This year Rex Porter, now 
with Times Fiber Communications, has do-

nated $2,500 towards technical scholarships. 
Byron Leech and Roland Hieb have an-
nounced that the National Cable Television 
Institute will match that generous donation, 
thus enabling the SCTE to award one technical 
course through the institute per month for a 
period of 12 months. This is the type of effort 
that will help everyone in our industry, and we 
applaud all those involved. 

At the SCTE booth (#1475), a new video will 
be introduced at the NCTA show. The produc-
tion, arranged by Audio Visual Tele-
communications, promotes SCTE member-
ship and explains its benefits. 
Looking forward to seeing you in Dal-

las. . . and Phoenix. 
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With our CAT System you 
can monitor your headend 
without leaving your office. 

See a demonstration in 
Booth #2119 at the NCTA. 

Now you can measure headends, hubsites and remote 
test points with the touch of a button — right from your desk! 

It's as quick as a cat with RF/Superior's Computer Aided Test 
System. It's fast. Safe. FCC accurate. In-depth. Cost effective. 
And we can put it to work for you in your office right now. 

Imagine! Now you can measure system test point levels to 
within ± 0.6dB and frequency to better than 0.0001% — all 
without disturbing a single connector. 

Plus you can compute system response and system 
stability; predict when channel frequency will exceed FCC 
limits; print data in graphical or numerical formats; flag 
out-of-limit conditions; and more. 

The best part is, you can do it all automatically right from 
the comfort of your office while you sit back and pour 
yourself another cup of coffee. 

Get the picture? Good. Because we'd like to tell you more. 

For a free brochure call or write: RF/Superior, 2010 Pine 
Terrace, Sarasota, FL 33581, (813) 922-1551. 

IIELS UPERIOR 

A division of RF Analysts Inc. 

112 E. Ellen Street 
Fenton, MI 48430 
313-750-9341 

Reader Service Number 5. 



Analysts k) 
Service Specialists 

CONVERTERS 

Expanded Repair Service includes Oak addressables 

and Jerrold addressables. 

Manufacturers' Authorization 

JERROLD 
0AIC. 

Including all factory authorized modifications. 

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

manufacturers. 

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

SATELLITE EQUIPMENT 

Receivers, LNAs and block downconverters 

PROOF-OF-PERFORMANCE 

Vans equipped with computerized test equipment 

COMPUTER AIDED TESTING SYSTEM 

Monitors your system operation (frequency, levels 
and trends) local or remote 

Fully computerized - including reports 

Innovation in Services and Products for Cable 

Corporate Office: 
112 E Elien Street 

Fenton. Mi 48430 
(3131 750-9341 r Eastern Facility: 
1255 Boston Ave 

Analysts 0 W Columbia SC 29169 ,803) 794-3910 
See us at the NCTA Cable Show at Booth 2119 

Western Facility: 
2245 Camino Vida Roble 

Carlsbad, CA 92008 

16191 438-4405 

RF/Superior: 
2010 Pine Terrace 

Sarasota. FL 33581 

813) 922-1551 
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ENGINEERED TO BEAT THE COMPETITION! 

Look inside to see how we've designed 
cable's BEST VCR INTERFACE. 

We'll go head-to-head with any comparably 
priced box and beat the competition. 

The Amplified Model VCCA4302 is designed 
for maximum control in any cable system 
application. The 4 RF input design will take 
any 4 input combinations of (1) Cable, 
(2) Premium Pay TV Descrambler, (3) Expanded 
Basis TV Converter, (4) VCR, (5) Computer 
Terminal, (6) TV Game, (7) Video Disc Player, 

' 

and (8) Second VCR, and conveniently switch 
these inputs for independent viewing on the 
TV set. 

The Model VCCA4302 will also allow VCR to 
record any (1) Basic, (2) Expanded Basis, or (3) 
Premium Pay TV program simultaneously or 
independently from any channel viewed. 

Call today for a sample unit. 

Bill Stuffers and Personalized Face Plates? 
Naturally, 

Discover Telecom Today. 

In The West 

B.E. Duval Co. 
213-833-0951 
415-771-1500 
206-574-5722 

In The Midwest In The East 

CWY 
317-448-1611 
800-428-7596 
In Indiana 800-382-7526 

Jerry Conn Associates Inc. 
800-233-7600 
In Pa. 800-692-7370 

Reader Service Number 7. 
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FCC staffers to speak 
at NCTA convention 
WASHINGTON, D.C.—Federal Communica-
tions Commission Chairman Mark Fowler and 
Commissioners Mimi Dawson and Dennis Pa-
trick will take part in the National Cable Televi-
sion Association's annual convention March 

15-18 at the Dallas Convention Center. 
Fowler will make a special address in the 

Convention Center Arena March 18 at 9:30 
a.m., immediately preceding the general 

session. 
Commissioners Dawson and Patrick will 

speak at a session entitled "FCC Commission-
ers' View of the Future of Telecommunications: 
Where is Cable?" on March 17 from 10:45-
11:45 a.m. The session will be moderated by 
Marc Nathanson, president of Falcon Com-
munications. The commissioners' panel will be 
followed by an open meeting and reception 
from 11:45 a.m.-12:30 p.m. with the FCC staff 
attending the convention. 
The convention program will open March 16 

(Sunday) at 9 a.m. with a general session 

entitled "More Choice, More Value," the theme 
of the 1986 show. Exhibits of cable hardware 
will open at 10:30 a.m. March 16. During the 
three days of the convention the exhibit floor 
will be open for 21 1/2 hours, 12 of which have 
been set aside for exclusive viewing when no 
competing activities are scheduled. 
NCTA and the Texas Cable Television As-

sociation are combining efforts to present the 
convention this year. A Texas-style barbecue 
will open the event in the Convention Center at 
6 p.m. March 15. 

R.L. Drake files $11 million suit 
MIAMISBURG, Ohio—The R.L. Drake Co. has 
filed a lawsuit seeking $1 million in com-
pensatory and $10 million in punitive damages 
in a U.S. District Court in Ohio. Drake charges 
that on Dec. 3, 1985, American Standard Ap-
pliance Protection Inc., a Wichita, Kansas-
based supplier of extended service contracts 
for consumer electronics products, circulated 
a written statement to its franchises throughout 
the country that Drake had filed a petition in 
bankruptcy court. 
"We have chosen to file this lawsuit to make 

a strong statement that it's not acceptable to 
spread unconfirmed rumors about a compa-
ny's financial well-being," said Thomas Gard-
ner, Drake's senior vice president of finance. 
"We feel that Drake is entitled to recover dam-
ages suffered as a result of this malicious— 
and totally unfounded—rumor." 
Gardner noted that it was ironic that this 

rumor originated at a time when Drake was 
performing particularly well in the market-
place. Fiscal 1984 and 1985 were the com-
pany's two best years—in terms of both sales 
and profits—in its 42-year history. he said. 

Gardner also pointed out that in late 1985 
Drake was named for the first time to the "Inc. 
500" list of the fastest-growing, small to 
medium-sized private firms in the United 
States, published annually by Inc. Magazine. 

Oak relocating 
satellite group 
SAN DIEGO—Oak Communications Inc. will 
merge all engineering and marketing func-
tions for its satellite product line into its cable 
TV product group in San Diego, John Don-
ohue, president, has announced. No changes 
are planned in the product lines. 
Along with this move, Donohue said manu-

facturing operations for satellite products now 
at Oak facilities in Sterling and Crystal Lake. 
III., will be transferred to the company's large 
facility in Taiwan. Manufacturing will continue 
in the United States during the transition. 
The transfer of the engineering and market-

ing functions to San Diego is scheduled for 
completion during the second quarter of 1986 

Microdyne's modification instructions now available 
OCALA, Fla. —Microdyne Corp. has an-
nounced the availability of modification in-
structions for TVRO systems using Microdyne 
receivers and the VideoCipher II descrambler. 
Microdyne spokesman Earl Currier said, "All of 
our newest receivers are fully compatible with 
the VideoCipher II descrambling system. 
However, in some systems with older model 

receivers and low C,N ratios at the receiver, a 
minor modification may be necessary." 

Modification instructions for the Microdyne 
receivers are available directly from Micro-
dyne or through M/A-COM Linkabit customer 
support. Any questions regarding the compat-
ibility question should be directed to Micro-
dyne customer support at (904) 687-4633. 
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WVL alters strategy 
FORT WORTH, Texas—World Video Library 
Inc. (WVL) has announced that its impulse or-
dering technology, The Impulser, now will be 
available for cable operators to use in con-
junction with other pay-per-view movie 
operations. 
"WVL will continue to market its own total 

pay-per-view service, The Home Video Club, 
to those systems with the capacity to provide 
multi-channel pay-per-view." said WVL Presi-
dent John Ratliff. The company also is talking 
with the other pay-per-view suppliers about 
how to provide impulse pay-per-view on a 
national basis. 

United Artists 
doubles Futurtek holdings 
SAN MATEO, Calif.—United Artists Commu-
nications Inc., San Francisco, has exercised 
options to purchase from existing sharehold-
ers 3 million shares of Futurtek Communica-
tions, San Mateo, Calif., at prices up to $.50 a 
share. 
As a result of the transaction, United Artists 

now owns approximately a 32 percent interest 
in Futurtek. The company made an initial in-
vestment in the company of 3.4 million shares 
in September 1985 through a private 
placement. 

Futurtek provides voice and data long dis-
tance services and is also a principal share-
holder in two manufacturing companies—KTI, 
Dallas, and Myriad Concepts, Milpitas, Calif. 

SCTE meeting 
at national show 
WEST CHESTER, Pa.—The Society of 
Cable Television Engineers' mem-
bership meeting will be held on March 
15, 1986, at the National Cable Televi-
sion Association's convention from 4-5 
p.m. in the Brisbane Room of the Hyatt 
Regency Hotel in Dallas. Included at the 
meeting will be a discussion of the 
present status of SCIE projects, an in-
troduction of newly elected board 
members, and the announcement of 
officers for the 1986 term. An official 
board of directors work session will pre-
cede the meeting. 

If you are attending the NCTA conven-
tion, stop by and meet the SCIE staff at 
Booth #1475. 

In other SCIE news, plans and prepa-
ration for the society's Cable-Tec Expo 
'86, to be held in Phoenix, June 12-15, 
are progressing well. For more informa-
tion on the expo, please circle #1 on the 
Reader Service Card in this issue and 
drop it in the mail. 
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F IT'S OUT THERE 
WE'LL FIND IT 

WITH THE BREAKTHROUGH RECEIVER THAT HAS 
THE ONLY 36 CHANNEL AGILE MODULATOR 

The Electrohome SRM36 receiver with built-in modulator 
will output any one of the 36 low, mid, high and super 
band channels at up to +62 dBmV. This total versatility 
takes only a flick of a switch. 
The benefit to your customers is obvious. You benefit 

too, because you no longer need to carry 36 different 
modulators in your inventory. 

The SRM36 receiver gives you the competitive edge in 
selling the SMATV and private cable market. It incorpo-
rates frequency synthesis under microprocessor control 
for the ultimate in stability. SAW filtering is used in the 
receiver and modulator, ensuring adjacent channel 
operation. 

Other advanced features of the receiver include RF 
loopthrough...redundant LNB power capability... 
and keyboard lock. 

Electrohome also offers the SR24 receiver without a 
built-in modulator. 

The Electrohome SM36 stand-alone modulator Electrohome Limited. 809 Wellington Si N 
features the same performance as the built-in modulator. Kitchener, Ontario, Canada N2G 4J6 Telephone (519) 7447111 Telex 069-55449 

It updates other satellite receiver systems by providing 
36 channel output versatility. 

For more information, contact an Electrohome distributor 
SIGNAL SOURCES 
1070 Florence Way 
Campbell, CA 95008 (408)866-0600 
JOHN WEEKS ENTERPRISES INC. 
641 Grayson Hwy 
Lawrencevi(le. GA 30246 
(404)962-1020 
C.W.Y. ELECTRONICS 
405 North Earl Avenue 
Lafayette. IN 47903 (317)448-1611 
T.R. Pins 
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Open letter to NCTA: 
Support the IEC subcommittee SC-12G 
By Isaac S. Blonder 
Chairman. Blonder-Li ratones Inc 

Gentlemen: This letter is a plea to provide 
modest financial, and strong technical support 
for a continuing U.S. presence at the Interna-
tional Electrotechnical Commission (IEC) sub-
committee SL-12G meetings. The charge of 
this subcommittee is Cabled Distribution Sys-
tems, which "deals with standards for televi-
sion and sound signals modulated on a carrier, 
taking into account the possible need for data 
and reverse transmission." 
The IEC was born in 1906 as an outgrowth of 

meetings at the International Electrical Con-
gress in St. Louis, Mo., in 1904, aimed at 
stabilizing international electrical trade. The 
first president was Lord Kelvin, and the head-
quarters were placed in Geneva, Switzerland, 
their present home. 
A prophetic paper titled "International 

Standardization— Interface with the Future," 
by Alexander C. Grove, IEE Spectrum, August 
1966, describes with precision and passion 
the case for U.S. participation on international 
standards commissions. In all my research, I 
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could not find a better exposition of the world 
marketplace and the pending U.S. negative 
trade balance. 
As Americans, we must realize that we are 

no longer the sole innovators of technology nor 
the premier masters of mass production. 

Free trade is a philosophy espoused by the 
strong democratic nations of an era long gone 
a now rag-tag parade led by the U.S. con-
tingent, followed by countries fading into their 
own shelters of trade barriers and carefully 
crafted protective standards for products. 

Leon Podalsky, technical assistant to the 
president of Sprague Electric Co., warned, 
over his many dedicated years of service on 
Electronic Industries Association (EIA) com-
mittees, that the U.S. electrical industry is un-
der constant threat of being engineered out of 
the market by standards that are partial to 
products of other countries. I attended many 
EIA meetings chaired by Leon, marshalling the 
facts on foreign trade, begging industry and 
the government to represent American inter-
ests on all the international standards commit-
tees—to no avail. 

Within the United States proper, every indus-
try association sponsors some standards ac-
tivities principally directed towards blunting or 
influencing government standards to benefit 
the members of the industry. In rare cases are 
any fundamental research or long-range stud-
ies funded as an integral expense item in the 
budget. Research, the lifeblood of our techni-
cal society, is left to the wandering eyes of our 
university professors and a minority of the 
manufacturers in each field. Our tax dollars are 
spent on esoteric subjects for graduate theses 
and military matters—none for commercial 
products. As an example, in the cable TV field, 
as more and more of the electronics are manu-
factured overseas, less and less research on 
cable technology happens here. 

EIA has tried and failed, through lack of 
funds, to represent the United States in every 
area internationally. NCTA, in the early '70s, 
briefly commissioned Ken Simons to attend 
some IEC meetings but a long-term com-
mitment was never made. 

Jerrold and Blonder-Tongue contributed fi-
nancially just once to bring a meeting of the 
IEC subcommittee 12A, working group 3, to 

Washington, D.C., at EIA headquarters on 
March 11-13, 1968. Jerrold assigned Max 
Kraus as the U.S. representative. Attending 
this meeting were the permanent members 
from Sweden, Switzerland, France, Nether-
lands, Norway, UK, Germany and Italy. 
Documents and meeting reports of the 

SC-12G committee are received by only 11 
U.S. companies, some no longer in cable, and 
no government agencies. Probably the major-

'As Americans, we must 
realize that we are no 
longer the sole 
innovators of 
technology nor the 
premier masters of 
mass production' 

ity of the SC-12G meetings take place without 
a U.S. member. For example, at the May 1985 
meeting in Montreal, the members present 
were: Belgium, Canada, China, Denmark, Fin-
land, France (3), East Germany, Germany (2), 
Ireland, Italy (2), Japan (3), Netherlands, Swit-
zerland (2), South Africa, Sweden, UK (3) and 
Yugoslavia (3). 
The qualifications of the individuals that I 

met, representing their governments, were 
impeccable, as was their dedication to their 
task. Most of the research behind the stand-
ards was original, financed by public funds, 
and largely independent of American 
experience. 

If you are a non-technical member of NCTA, 
and have not been made aware that the recent 
developments in television and cable technol-
ogy are of foreign origin, i.e., high-definition 
TV, digital TV, smart cards, MAC, switched star 
optical cable, quality TV stereo sound, etc., 
just keep an eye on your cable system; it too 
will be designed and manufactured overseas. 
A minimum budget for a permanent U.S. 

representative on SC-12G would entail under 
$10,000 for travel and around $40,000 for the 
part-time services for a consulting engineer at 
the same academic level as the foreign com-
mittee members. 
Hoping for a standing vote of support on this 

budget item. C-J 
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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 almost 30,000 
products at your fingertips from over 600 manufacturers—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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Data communications and CATV 
This is the fourth and concluding article of our series on data communi-
cations and CATV. This month we will look at some of the opportunities 
that the future may hold for the cable industry. Some of our projections 
may seem a bit farfetched, but our goal in this article is not to analyze, 
but to stimulate thinking. We are convinced that there are ample 
rewards waiting for those who have imagination and are prepared to 
press their creative ideas to fruition with diligent hard work. 

By Richard J. McKeon 
0,Effctof of Data Prodacts 

And Terry A. Stanard 
Durnbadd & Associates 

Cable television has, for the last 30 years, been a medium for 
delivering television signals to subscribers who could not receive them 
because of obstructions to the signal path. The same is true today. The 
reason subscribers opt for cable television service is to receive signals 
they cannot otherwise obtain, but today the reason may be more 
economic than physical. This may not be true in the near future. 
Competing technologies are moving in on cable television. VCRs, STV 
and MDS are already worthy competitors, and DBS will soon be making 
its presence known. 
So where do we stand? Does this mean the end of cable television? 

Not at all! But new revenue producing uses for cable television need to 
be developed if we expect to achieve the growth that any business 
requires. RF data transmission is certainly capable of filling the role, and 
it fits the basic concept of delivering a signal to a location that otherwise 
could not receive it because of physical or economic limitations. 

To be successful, our industry must be more than just knowledgeable 
regarding RF data transmission. We must be professionally qualified in 
all aspects of data communications. This applies to more than just the 
technicians. Sales, marketing, administration and management all 
must know how to apply their talents to data communications. Not only 
will customers be able to size you up pretty quickly, they are usually 
looking for some direction from the vendors that they deal with. If we 
possess this knowledge and apply it effectively to gain customer 
confidence, we will be able to grow into new, exciting and profitable 
business ventures. 

Where do we go from here? 
As with any marketing effort, we need to assess the product and 

service we have to offer, and define a target market. In the previous 
three articles we have developed some background theory and pre-
sented some typical applications. The following are possible target 
markets. 
• City governments should be a prime target for applications such 

as data, telemetry and control of municipal responsibilities such as 
water and traffic signal management, and remote PBX gateways using 
Ti or greater capacity RF modems. The frequency pairs assigned by 
the FCC for 23 GHz short-haul microwave communication will probably 
become rapidly saturated. Even now many organizations are con-
sidering cable as a backup to microwave radio instead of a hot standby. 
Thus, the backup can be a completely different technology from the 
primary communication link. Also, for many applications, high-capacity 
circuits are already more economically achieved using cable than 
short-haul microwave or leased Ti circuits. 
Another plus is the apparent favor and support that the FCC is 

showing toward cable-based bypass. With increasing demand for 
high-capacity circuits and the requirement of free and open competi-
tion, I expect that we will see many more favorable rulings in the future. 
RF data communications is actually still an emerging technology. 
Things will be different two years from now than they are today, but we 
can't afford to wait around for years just to see what is going to happen. 
The technology is available now. 
• Large industrial and business customers such as manufacturing 

'For many applications, high-
capacity circuits are already more 
economically achieved using cable 
than short-haul microwave or leased 
T- 1 circuits' 

companies, banks and hospitals comprise another prime target. Here 
the possible applications include local area networks (LANs), robot and 
machine control, image transfer and security. This category of customer 
often has funds already budgeted and the project may not need to go 
out to bid. Even if it is a bid situation, they often specify it as best bid 
instead of strictly lowest bid. 

It is a natural progression from CAN to RF design for local area 
networks. We are a rep for one of the major LAN equipment vendors, but 
are finding that design, construction, consulting and training are just as 
profitable as selling the hardware. Each company has its areas of 
specialization and its limitations, but the broader the package you are 
prepared to offer, the more opportunities you will be able to take 
advantage of. We have found that conducting fee-based seminars is 
not only a good revenue generator, but also makes a good inroad for 
design and consulting. 
• Schools and universities are especially active in communications 

and networking at this time. Most major universities are installing LANs 
or expanding existing facilities. Even high school districts are often 
linked with individual leased lines or dial-up circuits back to a central 
host. More and more, data processing is a critical factor in the field of 
education. Communications is necessary for many and varied activities 
from attendance to instruction. 
• At the consumer level there is potential for functions such as home 

banking, consumer data services and satisfying the needs of those who 
like to work at home and need access to their company's computer 
facilities. 
• Within the CAN industry there is much room for innovation. As 

mentioned in article three of this series, we are in the process of 
expanding our automated testing and remote headend telemetry sys-
tems. Besides monitoring the headend for signal levels, we hope to 
incorporate other telemetry functions such as alarm conditions for 
intrusion, fire, over voltage or over current conditions, and level sensi-
tive alarms. The next step after monitoring is control. It is possible to 
remotely adjust amplifier levels, to switch in or out various levels of 
attenuation and, with a matrix switch, to restore a channel that has gone 
off the air. 
Much more business could open up as cable operators become 

more open to interconnecting their systems. For example, a company 
may have plants that lie in areas served by two different operators. 

Imagination and hard work 
In this series we have presented an overview of data communications 

and networking theory, and examined some typical applications. Hope-
fully we have been able to stimulate your thinking and have made 
suggestions that will help you expand your business. We are always 
interested in exchanging ideas and discussing applications. We are 
very optimistic about the future of cable-based systems, but con-
sidering the phenomenal explosion in technology and the competitive 
nature of business, we must realize that the continued health of this 
industry depends on imagination and hard work. We have to find new 
applications and new markets for the technology that we have such an 
investment in. There is a great entrepreneurial spirit at work in America 
today, which will ensure success in this endeavor. It is our hope that this 
series of articles has been interesting and useful toward the goal of 
expanded markets and profits for the CAN industry. ri 
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TAMAQ UA 
CABLE PRODUCTS CORP. 
P.O. Box 347 

Schuylkill Haven, PA 17972 (717) 385-4381 

Comm-duct is an innovative installation concept. Virtually any configuration of 
coax, fiber-optic or telephone cable can be supplied by Tamaqua to the 
installation site in a flexible polyethelene duct system ranging in nominal pipe 
sizes from 0.5 to 4.0 inches. Tamaqua warrants the entire system, duct and 
component cable. 

Comm-duct is superior to rigid conduit systems because it can be plowed-in 
avoiding trenching, select backfill, tamping and reseeding. Where trenching or 
concrete cutting is required, trench or cut widths can be greatly reduced since 
working space for system assembly is not required. 

Comm-duct used in conjunction with the appropriate installation practices has 
proven installed cost savings of 25% to 40% over other conduit systems 
without giving up the advantages of extended cable life or the ability to replace 
or add cables without disturbing underground plant. 

TAMAQUA CABLE PRODUCTS COMM-DUCT REPRESENTATIVES 
A & M COMMUNICATIONS, Minneapolis, MN, (612) 920-5215; MEGA HERTZ SALES, St. Louis, MO (314) 878-6881; MEGA HERTZ SALES, Englewood, CO. 
(303) 779-1717. (800) 525-8386; MEGA HERTZ SALES, Bedford. TX, (817) 354-7500, (800) 628-0088; CABLE TECHNOLOGY ASSOCIATION, INC., Syracuse, 
NY (315) 422-9012, (800) 437-3100; MICRO SAT sie INC., Marietta. GA, (404) 971-1021: NCS INDUSTRIES, INC., Willow Grove, PA, (215) 657-4690: R. ALAN 
COMMUNICATIONS, Indianapolis. IN, (317) 849-7572; PHOENIX WEST, Fowler. CA. (209) 834-1681 
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Affordable Masterpiece 
No specifications equal those of the Signal 

Vision Directional Tap. It is, mechanically and electron-
ically speaking, a work of art. 

High art commands a high price, right? Wrong. 
The price for this tap is a value any critic would admire 

So you don't have to be an art expert to make 
your own appraisal. The Signal Vision Directional Tap 
is nothing less than a masterpiece 

Call Signal Vision for price and information 
about our new Directional Tap or for a catalog of our entire 
product line 

We Make The Connection 
1-hree Wrigley • Irvine, CA 92718 

714 / 586-3196 

2-WAY 6c 4-WAY OUT-PUT MU111:IAPS 

MODELS: SVT-20 SVT-40 

Features: 

True performance to 550 MHz and beyond • Machined brass 
F ports • Corrosion resistant 360 aluminum alloy housing and 
protective epoxy coating • Aluminum gasket for maximum RFI 
integrity • Stainless steel spring loaded clutch • Tapered entry for 
center conductor • Neoprene weather-proof gasket. • Aerial or 
pedestal mounting without changing center seizure screws. 
• Center pin stop in seizure block • Plastic PC board housing 
cover • Excellent insertion loss to 550 MHz. 

Bandwidth: 

Tap-to-Tap isolation: 

Return loss: 

Power passing 

Specifications: 

5-550 MHz 

30 db 

20db minimum all ports 

18 db 5 MHz tap port 

6 Amp AC/DC 

Tap loss: 

Impedance: 

RFI: 

Input/Output ports: 

Subscriber ports: 

1 db of assigned value 

75 OHMS 

—100 db 

5/8 female 

F-Type female (brass 
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Inventory management 
This article conceptually describes each task 
related to inventory management then at-
tempts to provide some practical guidelines 
that may be of help to the person whose job it is 
to manage the warehouse. 

By Barbara L. Lukens 
Division Manager. Construction Division 
American Television & Communications Corp 

One facet of CATV construction that has a 

significant impact on costs, yet frequently is 
not managed or controlled well, is construction 
materials inventory: i.e., the management of 
the materials with which the system is built. 
Materials account for about 25 percent of the 
total cost to build underground plant and 
about 50 percent of the total cost to build aerial 
plant. While these percentages may vary de-
pending on the specifics of your situation, they 
are not insignificant. A company can waste a 

Figure 1: Warehouse layout 
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Source: Green, James H., Ph.D., editor in chief, Production and Inventory Control Handbook. McGraw-Hill 
Book Co., USA, 1970, p. 15-16. 

great deal of money by mismanaging these 
materials. 

In theory, inventory management involves 
the following: 

• Accurate estimating of needed materials. 
• Material ordering (with shipments on de-
mand or as needed). 

• Comparing goods received against pack-
ing slips and purchase orders and logging 
receipts "in" on stock cards or on a 
computer. 

• Storing materials. 
• Issuing requisitioned materials and logging 

them "out" on stock cards or a computer. 
• Periodically checking to see that the mate-

rials on hand (by count) equals the stock 
card or computer balance. 

• Making sure you don't run out of materials, 
but also that there are no materials left over 
when the job is complete. 

• Preventing theft and damage. 

Essentially it is detailed record keeping, and 
the tracking of every item. Each of the tasks 
listed above is important to the success of 
containing costs on a project and avoiding a 
large stock of "excess" materials when con-
struction has been completed. 

Bill of materials estimating 
Estimate as closely as possible, using as 

much information—historical as well as cur-
rent information about the project —as can be 
obtained. This estimate is to be used for order-
ing materials. Overestimating and therefore 
obtaining an over supply of materials will 
create excess inventory, which is undesirable. 
The goal is to have an empty warehouse at the 
end of the project—having purchased exactly 
the right amount of materials needed. 
The procedure for estimating material 

needs for a project should include: 
I) Get as much information about the project 

as possible from the sources listed here. 

A) Strand maps 
1) Total miles aerial 

I . 
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Figure 2: Sample purchase order log 

PA number  

PA description   

PO # Date opened Vendor Description Date closed % complete 

a) Homes/mile 
b) Poles/mile 
c) Check the number of passings/ 

pole to estimate taps 
2) Total miles underground 

a) Homes/mile 
b) Pedestals/mile 
c) Check the number of passings/ 

pedestal to estimate taps 
B) The engineer responsible for making 

decisions regarding the project. 
1) Vendor and series for: 

a) Amplifiers (including line ex-
tenders)—have him provide a 
list of all parts/modules re-
quired for each amplifier type. 

b) Taps 
c) Passives 
d) Connectors (all types) 
e) Power suppplies (stand-by or 

regular) 
f) Cable—include the sizes 

needed and the feeder-to-
trunk ratio. 

2) Obtain a copy of all design specifi-
cation sheets that may apply. 

3) Ask if there's anything unique 
about the system that would affect 
the ordering of materials. 
a) I-nets 
b) Hubs 
c) Interconnects 
d) Separate trunks to separate 

franchise areas 
e) Unusual span lengths, etc. 
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"A HUGHES AML SYSTEM IS 
HELPING US AT OLYMPIC TV CABLE 

MAXIMIZE PROFITS 
AND POTENTIAL:' 

- Gene Twiner, 
Owner, Olympic TV Cable Washington 

I"Some people think you need to be a giant to use a 
 Hughes AMU microwave system. But at Olympic TV 

Cable, we found out just how wrong 'some people' 
can be. You see, we're no giant—but we are one of the 
best cable operationsaround.So when itcame time to 

expand again, we analyzed all the options. And the new Hughes 
AML Microwave Line Extender stood alone asthe most reliable, 
inexpensive and flexible method of expansion around. 

"Installation of the new system took less time than I 
thought possible. And even though I added a lot more muscle 
to my system, I didn't have to add a single engineer to install or 
maintain quality performance. Intact, thanks to the Microwave 
Line Extender, we've been able to serve subscribers isolated 
by a body of water, tie together two existing markets with uni-
form service, and expand into a brand new area. In addition, the 

1986 Hughes Aircraft Company 

system has reduced overall maintenance costs and improved 
signal quality. 

"I'm proud to say that Olympic TV Cable currently 
serves 12,000 subscribers over some 460 miles of plant. And 
with the help of Hughes AML microwave, we're looking forward 
to further expansion and even greater profits:" 

To find out more about the 60-channel Hughes AML 
Microwave Line Extender with 15 years and 100,000 channels 
of experience behind it, contact Hughes today. Hughes Micro-
wave Communications Products, Bldg. 245, P.O. Box 2940, 
Torrance, CA 90509-2940 or call toll free (800) 227-7359. 
In California (213) 517-6233. In 
Canada:COMLINK Systems Inc., 
377 Mackenzie Ave., Unit1, Ajax 
Ontario, L152G1 (416) 427- 7111. HUGHES 

AIRCRAFT COMPANY 
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4) Channel capacity desired 
5) Rebuild, upgrade, new-build or a 

combination? 
a) What items are to be retained 

and which replaced? 
b) If a combination, get areas for 

each defined (preferably on 
strand maps or as-builts). 

c) To what extent will poles need 
to be ref ramed? 

d) Answers to a, b and c will help 
you quantify material needs. 

C) Visually check the area to be built, 
rebuilt and/or upgraded. 
1) Average pole diameter (for bolt 

lengths) 

2) Estimate the number and type of 
anchors to be used 

D) Design 
1) Find out if any design (actual or 

test) has been completed. If so, 
request a copy of the bill of mate-
rials (BOM). 

2) Request "model mile" bills of mate-
rials for systems with similar den-
sities, channel capacity and 
equipment (these can be used as a 
guideline along with other informa-
tion being gathered). 

E) Usage records from previous similar 
projects, if such records exist. 
1) "Model mile" information on hard-

ware (apply strand map and visual 
check information to this to correct 

the model mile for the specific 
project). 

2) "Model mile" usage information on 
other items from similar past 
projects. 

II) Compare all the information gathered, 
make any pertinent adjustments and de-
rive an estimated bill of materials. 

Once the estimated BOM is complete, it's 
time to do the ordering. This article assumes 
prices have been negotiated by other individ-
uals and does not effectively address this sub-
ject. However, suffice it to say that the pur-
chase price of materials will have a major 
impact on the cost to construct. Obviously you 
want to buy quality products at the lowest 
prices attainable. 

Purchasing 
Materials should be purchased in accord-

ance with the estimated bill of materials. Since 
the BOM is an estimate and will therefore not 
equal actual needs, it is best to monitor the 
timing of shipments from the vendors. Ship-
ments should be staggered to accommodate 
warehouse space, the build rate and any other 
factors affecting the ease of handling and/or 
record keeping. It is probably better to avoid 
having 100 percent of all purchase orders 
(POs) filled until actual usage rates on the 
project can be determined and compared to 
the quantities ordered. You want to avoid ex-
cess at the project's end and you must bal-
ance that with avoiding a shortage of mate-

rials, which could cause down time. 
Procedures we have found useful in the 

purchasing phase include the following: 
I) The estimated BOM is the vehicle used to 

inform the purchasing agent of the items 
that need to be purchased for a given 
project. 

II) Purchase order log 
A) A PO log can used to help keep track of 

open purchase orders. 
1) It's important to know at all times, 

the status of each purchase order 
a) Are there more materials to be 

shipped (and do you require 
them or should the remaining 
order be cancelled in whole or 
in part)? 

b) When should you expect 
delivery? 

C) Have you released the items for 
shipment by the vendor? 

d) If all materials on a PO have 
been shipped you should: 
(1) Not accept further ship-

ments inadvertently ship-
ped on that PO 

(2) Authorize additional pur-
chases if more materials 
are needed 

2) The percent complete column 
should be filled in using pencil (as 
you receive materials, this column 
can be updated). 

3) A PO is closed only when: 

AND WE WILFICT% KNOW 
ADVIDITISEllII «0 

e) • - 
r• 

Now. Ill • vt.s2 

VTS 460 COMMERCIAL INSERTER 
We are Video Tape Systems, a leading manufacturer of Automatic Commercial Insertion Equipment. Chances 
are, you haven't heard of us, but we know all about you. You see, we're not just entrepenuers jumping on the 
cable bandwagon, we're video people who realize the complexities of our business. We know that some cable 
head ends are only accesible by 4-wheel drive; we cut our teeth years ago in the hills of the Southeast. We know 
how budget restraints strain the capabilities of an engineering staff. We know how important it is to have every 
commercial inserted on time, every time, without any "babysitting." After all, what use is a so called 
"automatic" commercial inserter if it needs constant fussing over? Our Model 460 was designed from the start 
for reliable, hands-oft operation. It is a fact of considerable pride to us that the customer of our 400 units in the 
field consistently have the same comment when asked about our Model 460: "Your unit really works!" No 
hassels, no fuss, no complicated programming procedures. Just install in your system, an easy procedure with 
our incredibly detailed service manual, go home, relax, and watch commercial after commercial inserted on 
time, every time. Give us a call, we manufacture equipment — we provide peace of mind. 

(205) 533-5138 
Video Tape Systems, Inc. 727-E Arcadia Cir. Huntsville, AL 35801 
Ask about our new insert selector: insert on 3 networks with one VCR, and our comprehensive service 
department, specializing in CVS Time Base Correctors, 
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We increased the capacity, added to the memory. 
And remember, it's from Panasonic. 

We just made a good thing even 
better. It's the new Panasonic* 
TZ-PC120 converter. So now you 
can give your subscribers even 
more for their money. 

For your subscribers who want 
more channels, our new converter 
can handle up to 68. Each precisely 
controlled by phase-locked syn-
thesized tuning, switchable between 
HRC and Standard/IRC offsets. 
When more memory is a sub-

scriber priority, give them a plain 
converter that can store and select 
up to 68 favorite channels. Of course, 
the TZ-PC120 also features direct 
access as well as all-channel scan. 

There's even last-channel recall. 
When it comes to parental control, 

we don't kid around. Your subscribers 
can lock out the few sensitive 
channels they don't want their 
children to see. Without affecting 
the remaining channels. And a 
stored charge retains the memory 
for more than two weeks to protect 
against power failure. 

There's also an 18-button infra-
red remote control unit complete 
with batteries. It's compact, controls 
every function and operates while 
sitting neatly on top of the converter. 
As good as all this sounds, one 

thing sounds even better: The 

reliability that comes after 25 years 
of cable know-how.The new Panasonic 
TZ-PC120. All you have to do is 
remember it's from Panasonic. 

For more information, contact: 
Panasonic Industrial Company, 
Video Communications Division, 
One Panasonic Way, Secaucus, 
NJ 07094. Or call: 

East Coast: (201) 392-4109 
West Coast: (415) 672-2592 

Panasonic 
Industrial Company 

See us at the NCTA Show 
Booth No. 1116 
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"Last Twice As Long Under Most Corrosive Conditions 
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a) All materials have been re-
ceived. 

b) The orders for any remaining 
materials on the PO have been 
cancelled. 

B) A sample PO log form is exhibited in 
Figure 2. 

Ill) Reorder levels 

A) As stock is depleted and as long as the 
purchase orders for items needed 
have not been exhausted, the vendors 
can be authorized to ship additional 
materials upon verbal request. 

B) Projects should establish a minimum 
reorder level for every item in inventory 
to avoid "stock outs" (shortages). The 
minimum inventory level on hand be-
fore reorder should be sufficient to al-
low for purchase documentation and 
processing by the purchasing agent 
and shipment by the vendor. It is nec-
essary to check vendor lead times. 
Periodically, the warehouse staff 
should review reorder levels to deter-
mine their adequacy. 

C) As a project draws to a close, reorder 
levels should be abolished to prevent 
having leftover or excess materials 
when construction is complete. 

Once orders have been placed and the first 
delivery dates have been established, you 
need to make sure you have a place to store 
the materials. 

The warehouse 
A warehouse should be clean, orderly and 

well organized. Like items should be stored in 
proximity to each other and all bins/shelves 
should be labeled according to the contents. 

It is helpful if the warehouse is gridded off 
with an alphanumeric grid (Figure 1). The loca-
tion of items, according to the grid, can then be 
written on the stock cards, making it easier to 
find a needed item. (In a small warehouse this 
may not be necessary.) At this point, the ware-
house person should prepare to receive 
materials. 

Receiving 

Its important to make sure that all items 
delivered and received are counted. The in-
formation on the packing slip must be accu-
rate. Record all receipts immediately and put 
them away (warehouse storage and 
organization). 
You are not obligated to accept over-

shipments or damaged materials. You should, 
however, know if shipments are arriving as 
scheduled—don't get caught with a shortage 
of materials because a vendor defaulted on a 
shipping date, or allow shipments to be made 
too far ahead of schedule causing warehouse 
overload. The procedures to follow for inven-
tory receipt are outlined here. 
I) Receipt of inventory 

A) When a shipment is received, the 
packing list should be compared to the 
contents. The packing slip is then date 
stamped and signed by the ware-
house person examining the shipment. 
If the vendor fails to submit a packing 

list, the warehouse person calls the 
vendor for shipment verification. The 
warehouse person should indicate on 
the bill of lading the date the vendor 
was contacted and then generate a 
packing list. 

B) If type or quantity discrepancies exist, 
the vendor is contacted and the dis-
crepancy is recorded on the packing 
slip. Overshipments may be kept or 
returned. 

C) If damaged merchandise is received, 
the vendor must be notified. The mer-
chandise is returned to the vendor 
freight collect. 

II) Purchase orders 
A) All warehouses should receive copies 

of all appropriate POs from the pur-
chasing agent. The warehouse files 
the open POs until the merchandise is 
received at the warehouse. When the 
inventory is received, the packing list 
and bill of lading are compared to the 
appropriate PO. A receiving memo 
(Figure 3) is completed for the items 
received. If the shipment completes 
the PO (i.e., all items ordered on the PO 
are received), it becomes a "closed 
PO" and a copy of the PO and receiv-
ing memo are moved to the ware-

CLIP AND TALK 
ON ANY CABLE 

(EVEN FIBER OPTIC) 

It's like having an instant talk circuit! 
CABLECOM' lets you communicate be-
tween work locations on just about any ca-
ble—fiber optic or metallic, grounded or 
not grounded. 

Just clip CABLECOM on 
any cable at 2 or more loca-
tions and start talking. It isn't 
necessary to have the cable 
open. And the range is about 
5 miles. 

CABLECOM uses a Dis-
tributed Earth Referenced Car-
rier technique that utilizes the 
cable's metallic sheath or 
strength member. If a ca-
ble happens to be com-
pletely dielectric, just clip to a 
nearby metallic cable. 

Stop wasting time waiting for talk circuits or 
fooling around with radios that don't work. Call 
Doug Connally at 817 325-9461 for details or a 
demonstration of CABLECOM. Or write: Industrial 

Technology, Inc., P.O. 
Box 188, Mineral Wells, 
Texas 76067. 

• • • Industrial 
•• • • Technology, 
• • 
• • • Inc. 
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house's closed PO files. Match the re-
ceiving memo and the PO and submit 
them to the person or department re-
sponsible for payment of invoices. The 
packing slip and the bill of lading are 
filed at the warehouse. 

B) If the shipment does not complete a 
PO, compare the packing list to the PO 
and check off the line items received. 
Prepare a receiving memo for the in-
ventory received and stamp or write 
"Partial" on the face of the receiving 
memo. Make a copy of the PO and the 
receiving memo. Send the copy of the 
PO and receiving memo to the ac-
counts payable person or department 

to be matched against the invoice. 
Maintain the original PO, packing list 
and receiving memo in the open PO file 
until the order is complete. 

C) The accounts payable department 
should be able to match all invoices to 
receiving memos provided by the 
warehouse person. In this way there 
should be no difficulty with invoice ap-
proval or subsequent payment. 

D) Posting to records: The receiving 
memos are used as source documents 
for completing stock records. Stock 
records are maintained as materials 
are received and/or issued to perpetu-
ally reflect the correct quantity on hand 

Find RF leaks fast 
with a VitekTracer! 

Two models. the TR-1 and TR-2. 
offer a choice of signal detection 
sensitivity, power options, and unit 
size. No transmitters are needed. 
which allows you to utilize existing 
signals. 

The TR-1 is calibrated to the FCC 
specification of 20 uV/meter. 

Each model features a crystal 
controlled local oscillator with front 
panel frequency adjustment, meter 
display and tone to signal detected 
leakage. 

To get complete information on 
the Vitek TR-1 and TR-2 Tracers, 
call or write today. 

VITEK 
Quality and Innovation 

- - • 

LFIC/Vitek Electronics, Inc. 
901 South Avenue 
Box 111, Horseheads.NY 14845 
(607) 796-2611 

of each item stored in the warehouse. 
Stock records may be kept on cards (in 
a cardex file) or on computer files. The 
accuracy of the records is dependent 
upon daily record keeping and the ac-
curacy of counting rather than on the 
storage medium. See Figure 4 for a 
sample stock card and the information 
that should be recorded. The forms 
used by projects may vary; however, 
each form serves to record and track 
the perpetual inventory system. Inven-
tory records should be updated daily 
to maintain inventory quantities on a 
current basis. 

Now that the materials have been received, 
the records updated and the receiving memos 
filed, it is time for materials storage. 

Storage procedures 
I) Inventory 

A) Once inventory shipments have been 
examined and accepted, they should 
be stored in the warehouse with like 
items. The warehouse person who 
checks in the inventory should com-
plete the receiving procedures. 

B) The warehouse is arranged with like 
items kept in one bin or the same area. 
An identification card containing a de-
scription of the item and the vendor or 
manufacturer's number is attached to 
the bins or items. 

C) Sufficient space should be maintained 
between the various items in inventory 
to allow easy access by warehouse 
personnel. 

II) Warehouse access and security 
A) Only authorized employees should be 

allowed access to the warehouse and 
adjacent grounds. 

B) Limit the number of employees who 
have keys. 

C) Each project should implement a se-
curity system to safeguard the ware-
house whenever it is closed. 

Ill) Warehouse organization: The warehouse 
should be arranged so that all items, es-
pecially electronics, are stored within a 
caged area. Large, bulky items such as 
strand, cable and anchors may be stored 
outside the caged area if space becomes 
limited, or in a fenced-in area outside of the 
warehouse. 

With the warehouse now organized and 
stocked, you are ready to begin issuing mate-
rials to the crews or to a subcontractor. 

Issuing materials 
Materials issued out to either a subcon-

tractor or to crews should have back-up pa-
perwork (a signed stock requisition). The 
signed stock requisitions should be kept on 
file. In addition, it is important to control mate-
rial issuance in accordance with production 
rates (i.e., there is no reason to issue five miles 
of cable, if only one mile of plant is to be built 
within the issuance period). 
No materials should be removed from the 

warehouse without a signed requisition or 
Reader Service Number 22. 
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BUILD YOUR OWN SYSTEM 

OR LET US BUILD IT FOR YOU 

III • TRAFFIC • INSERTION • BILLING • INTERCONNECTS• ACCESSORIES• CUSTOMIZED 

ON TIME AND WITHIN BUDGET 

...AND THAT'S A GUARANTEE! 

CALL 1-800-231-1618 

1111 BUILD YOUR OWN SYSTEM by 
purchasing a pre-tested, un-
racked commercial insertion 
system from Channelmatic. 
Choose a system to suit your 
budget: sequential, pod ran-
dom-access, or full random-
access . . . local or remote con-
trol . .. with or without a full Ad 
Manager traffic and billing sys-
tem. And, Channelmatic also 
manufactures any accessories 
you may need, such as audio 
and video DAs, switchers, and 
auto-bypass units. We can even 
supply the monitors and VCR's, 
if you desire. We have over 200 
products, providing you with the 
simplicity of dealing with only te one solid vendor. 
LET US BUILD IT FOR YOU. 
Discuss your needs with one of 
our systems engineers and we 
will quote a fully-wired system 
designed exclusively for you. 
Racks, VCR's, monitors, ac-
cessories and your choice of 
our insertion systems, com-
pletely assembled, tested and 
documented. .. we just roll it off 
the truck, plug it in for you, then 
train you on it's operation. 
You're on the air quickly and effi-
ciently . . . and the cost is about 
the same. Our twelve years of 
VCR automation experience will 
be reflected in a system you will 
be proud to have in your facility. 
WE GUARANTEE IT. Chan-
nelmatic's Gold Seal Guarantee 
is your assurance of many 
things, including the prompt 
shipment of your order. Delivery 
is usually accomplished in days 
... not months. Field installa-
tion assistance, field or factory 
training and full field service are 
available. And, Channelmatic's 
rock-solid reputation and envi-
able financial status will assure 
a support relationship for years 
to come. Would you expect any-
thing :ess from the leads-r? 

write: Channelmatic, Inc. 821 Tavern Road, Alpine, CA 92001 

THE LEADER IN COMMERCIAL INSERTION AUTOMATION 
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THE 14.25 
SOLUTION 

TO CABLE PIRACY 
& EQUIPMENT LOSS 

• CONTROL CHURN & 
MANAGE REVENUE 
FROM THE OFFICE. 

• INITIATE & 
TERMINATE SERVICE 
WITH YOUR FINGERTIPS. 

FOR AS LOW AS 
$14.25 A DROP 

LET US SHOW YOU HOW 

tE Televis.on Equp enit Inc 

8750 8th Ave., Ville St. Michel 
Montreal, Canada 514-374-6335 

See us at the NCTA Cable Show. 

Booth 1442-1443 

Figure 3: 
System name 

System city, 

Vendor 

Receiving Memo 

Sys. no. Purchase 

113827 

order no 

state Date received 

No. of packages 

PO item no. Quantity Model no. Description 

Comments• 

Purchase Order p Complete I] Incomplete Received by 

without the presence and knowledge of the 
warehouse person. The following procedures 
should be adhered to when issuing inventory. 
I) Issuing inventory 

A) Authorized employees (including in-
stallers and techs) and contractors 
should complete a stock requisition 
form to obtain inventory items. The 
stock requisition form should contain 
the receiver's name along with the per-
tinent information about the materials 
requested. The form is signed by (1) a 
representative of the contractor re-
questing the stock, (2) a supervisor or 
employee authorized to approve stock 
requisitions and (3) the warehouse 
person who issues the inventory. 

B) All materials that have been requisi-
tioned are logged daily in the cardex 
file or computer by the warehouseman. 

C) After the inventory record system has 
been updated, the stock requisition 
forms are filed. 

D) The crew foreman or contractor's rep-
resentative is responsible for ensuring 
that items requisitioned are received. 
The signature on the requisition so 
signifies. 

E) The number of partial reels of cable 
that are allowed to accumulate should 
be controlled by the construction 
supervisor. 
The warehouse person should ensure 
all reels issued are returned for scrap. 
Stock requisitions should be recon-

F) 

G) 

ciled to production reports on at least a 
weekly basis. This procedure will 
check whether or not materials are be-
ing issued at approximately the same 
rate at which they are being used. 

H) As-builts of the work should be done 
on a continuing basis right from the 
beginning of the project. These as-
builts will allow you to determine wast-
age on a current basis by comparison 
to issuance records. Steps should be 
taken to minimize material wastage. 

II) Materials issued vs. production 
A) Standard production quantities should 

be developed prior to the beginning of 
construction. Issuance of materials 
should be based on these standards 
until actual usage on the project dic-
tates a change in the standards. Large 
variances in the materials required ver-
sus the materials requisitioned should 
be accounted for and corrected. 

B Periodically it is necessary to return to 
stock all of the materials on the vehi-
cles and re-issue it. This will ensure 
proper utilization of all materials as well 
as verify quantities outstanding. In ad-
dition, all inventory in the warehouse 
should be counted periodically. 

Physical inventory 
Basically, physical inventory is the counting 

of materials on hand, especially those in the 
warehouse. A simple formula to use is: re-
ceipts — issued materials record balance = 
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Your next trencher. 

Here's what you'll miss if it 

isn't a new Case 760. 
Exclusive four-wheel 

maneuverability. 

Minimal maintenance. 
Only Case offers a trencher with no daily 

  lubrication requirements. Just check the easy-
to-read hydraulic oil sight gauge and engine 
oil level and you're ready to go. To further 

reduce maintenance needs, the planetary 
trencher drive is sealed in oil — another 
Case exclusive. 

Rigid-frame design and unique Case Four-
Wheel Selective Steering give you extraordinary 

;111ell 1 
c). 

Lad 

maneuverability with precision handling and 
excellent traction in three different steering 
modes. Front-wheel steering is perfect for 
trenching and roading. Crab steering puts each 
tire in a separate track for more gripping power 
on slopes. And our exclusive coordinated steer-
ing mode gives you tight, full-power turning. The 
steering wheel controls both front and rear wheel 
direction. When changing from coordinated to 
front-steer, the rear wheels automatically return to 
the straight-ahead position. 

Easy operation. 
A single-lever control raises, lowers, 

tilts and angles the backfill blade. The 
operator's platform is isolated from the 
mainframe to reduce vibration. And 
there's a comfortable, adjustable swivel 

seat. These are just a few of the ways the 
760 can increase operator efficiency, with 

features available only from Case. 
Greater maneuverability Reduced mainte-

nance. Easy operation. Three of the many good 
reasons to see your Case dealer soon and get 
the competitive edge in trenching. 

J I Case 
A Tenneco Company 

700 State Street Racine, WI 53404 U S A 

Building On Quality • 
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Utility Locate Service, Inc. 
Is in the Business 

of Saving YOU Money! 

If one of your cables is damaged, we will determine 
and document liability of the damage. We will 
immediately repair the damage and get your customers 
back on line. If replacement is necessary, we will handle 
the problem and bill the responsible party for damages. 

Not only does this service decrease the number of times 
the system is damaged, it alleviates the owner's problem 
of downtime, increased costs and loss of revenue. 

Now with all things considered, can you afford to 
operate without Utility Locate Service, Inc.? 

Utility Locate Service, Inc. 
6848 South Revere Parkway Suite 350 

Englewood, Colorado 80112 
(303) 799-8686 
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warehouse stock physical inventory. The ac-
tual count for each item is compared to the 
cardex or computer balance and should 
match the balance. Whenever the count and 
the record differ, the record must be adjusted. 
When that difference is beyond the specified 
tolerance, an analysis should be made to de-
termine the cause. 

Frequency of counting should be related to 
the risk or importance of an error. The items 
directly involved in the following three steps 
should be counted at the times the procedures 
are executed: 1) when an order is placed, 
2) when a shipment is received and 3) when 
the inventory record is zero or negative. 
Some helpful controls for monitoring your 

inventory are listed here. 
I) A complete physical count of the ware-

house inventory should be performed at 
least quarterly. The physical inventory 
should be taken when the warehouse is 
closed if possible. The warehouse staff 
should not conduct the physical count of 
the warehouse, but often this cannot be 
avoided. A warehouse inventory counting 
slip (Figure 5) or similar form is completed 
on all items of inventory. 

II) Inventory reconciliation: After the physical 
count is performed, the inventory count 
slips are retrieved. The counts on the slips 
are compared to the stock records (man-
ual systems or computer files). If a differ-
ence exists, the stock cards or computer 
files are reconciled to agree with the phys-
ical count slips. Care must be exercised 
that a count slip exists for all items in inven-
tory. If any count slips are missing, the item 
should be located and counted. Projects 
using a computerized inventory system 
should obtain a printout of the inventory 
and check off the items from the count 
slips. 

Ill) Test counts 
A) During the month, the warehouse staff 

should randomly select inventory 
items and test count them. The test 
counts should be compared to the 
stock cards or computer files. If a dis-
crepancy exists, the stock cards or 
files should be adjusted. If excessive 
discrepancies exist, a physical inven-
tory should be taken. 

B) As the project nears completion, the 
warehouse person must make a phys-
ical count more frequently, being care-
ful not to order more materials than can 
be used. 

IV) Adjustments: While it is customary to cor-
rect the recorded balance (stock cards or 
files) to match the physical count, this is 
not to be done arbitrarily or taken lightly. If 
there is a discrepancy it must be ac-
counted for. Can you determine: 
A) Were materials stolen? 
B) Were materials mis-shelved? 
C) Were issued or returned materials rec-

orded on the wrong card or file? (There 
also should be an error on the cor-
responding card or file.) 

D) Were materials issued or returned and 
not recorded? 
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CABLE 
AND NETWORKERS 

FILTER OUT YOUR 
PROBLEMS 

"COST EFFECTIVELY" 
ELIMINATE: Ingress, Interfering Carriers, etc. 

VARIOUS CONFIGURATIONS AVAILABLE 

(ve 

GROUND BLOCK 
HOUSING 

- 
•• I1 j 

TRANSFORMER 
'NI! HOUSING f 

VIEWSONICS. 
SYOSSET, N.Y. I 1791 . 

H PASS Flurrn 

TUBULAR 
Al HOUSING 

Vieweonics-

RACK MOUNT 

High Pass or Low Pass 

(Up to 65dB suppression) 

$15Csto $195ea & up 

Matching Transformers 
(with CB & FM Traps) 

S.45 ea. & up 

GENERAL 

CD 
SYOSSET N V 11791 

HIOH-LON, PASS FILTER 
MODEL VSSMSF-110 

L - 

Band Rejection (TV FM) 

S15° to S295ea & up 

Di-Plex/Midsplit/ 
High-Low Pass 

(Up to 60dB Isolation 
Between Splits) 

$25 tos5O ea. & up 

SPECIFICATIONS 

RFI 100dB MIN • HERMETIC SEAL • NON FERROUS HOUSINGS 
HIGH ISOLATION • EXCELLENT RETURN LOSS & FLATNESS 

Stock and Specials Available 

"PROFIT FROM OUR EXPERIENCE 
See us at the NCTA Cable Show at Booth 1435 Reader Service Number 27. 

DI-PLEX 

P 0 Box 36 • Jericho. NY 11753 
Call Toll Free: 800-645-7600 
In New York Call: 516-921-7080 
FAX: 516-921-2084 



Before To day, This Was 
The Ultimate 4swer 

To Signal Piracy. 
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The Secure System From 
General Electric. 

GENERAL 
ELECTRIC 

POWER 

CABLE CONVERTER 

ecome•now DECODER 

• 

113 

CHANNEL PAHt NMI ',1•*- CUR 
BLOCKED CON T I101 LVINI 

HA NNE %rot ((MI 

The CombandSystem. 
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 

See us at booth 1913 at the Dallas NCTA Show. 

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. 

Reader Service Number 29. "GE" is a registered trademark of General Electric Company. 



Figure 

Model 

Lead time 

4: Sample stock 

no. Description 

card 

Usage/mo. 

• Drop materials 

Reorder qty. 

Repair & maint. ',J 

Vendor 

Construction 

(mos.)   Reorder point 

Ordered Received and Issued Received and issued Received and issued 

Date PO # Qty Date 
Stock req. 
or PO # Rec'd. Issued Balance Date 

Stock req 
or PO # ReCd. Issued Balance Date 

Stock req. 
or PO # Rec'd. Issued Balance 

Figure 5: Warehouse 
inventory count slip 
Date: 

Line item # 

Description 

Model 

1st count 

Signature 

2nd count 

Signature 

Qty. on stock record 

Overage-shortage 

Verified by: 

Miscellaneous considerations 
I) Usage reconciliation 

A) There should be few materials, if any, 
remaining in the warehouse upon 
completion of the project. 

B) All materials purchased should be ac-
counted for: 
1) As usage 
2) In the physical inventory 
3) Scrapped 
4) Transferred to another project 
5) Returned to the vendor 
6) Out for repair 

II) Material losses: Shrinkage of inventory oc-
curs for many reasons. It is the responsibil-
ity of the project manager to ensure that 
there is no shrinkage of materials. Some of 
the reasons for shrinkage are: 

1) Poor record keeping practices 
a) Counting errors 
b) Recording errors 

2) Improperly stored materials that 

are then lost or stolen 
3) Damage to materials 
4) The direct tracking of small items 

may not be cost-effective. 

While it may seem costly to perform this 
paperwork, the majority of the cost is for one 
individual's salary and benefits (perhaps two 
people on a large project). A high estimate of 
these loaded costs might be $30,000. Many 
companies have misused (lost, wasted, etc.) 
much more than this in material costs due to a 
lack of proper inventory management 
techniques. 

Only you can do a realistic cost benefit 
analysis for your company, but if you don't 
have a good system for controlling materials, it 
is probably safe to say that your material costs 
are higher than they need to be. Monitoring 
inventory is worth considering when you are 
faced with the ever present pressure to reduce 
construction and plant costs. 

Reader Service Number /8. 
COMMUNICATIONS TECHNOLOGY 34 MARCH 1986 



..41111M16.. 
..41611111111als 

11161 
wimmuour 

4mom 

Alumr Imata 

For more information on TECHDEX, call 
Communications Technology at (800) 325-0156 or 

(303) 792-0023. 

THE 
INSTALL 
PEOPLE. 

ENGLISH 

ENTERPRIZES 

P.O. Box 6494 

Orlando, Florida 32853 

1-305-841-7210 

On Jul> 21, 1983, me 

completed our 1,000,000th 

residential installation. 

Vle're the install people. 
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KINSMAN DESIGN 
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PO. BOX 744 • BOZEMAN, MT 59715 • (406) 586-8477 

CONTACT K Brunsvold/President Torn AustinNP Operations 

This 7,16 mini wrench used for "F" fittings. CAN SAVE 
YOU time and money. Call or write for complete details. 
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Ed J Bradley 
(415) 443-8619 

Eastern Distributors Wanted 
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_G+ 
...2mothy 

11: 1_10- „ 

(404) 426-6052 513 Jordan Ave. Montoursville, PA 17754 1717)368-3266 



IBM» 

Representatives for: 
General Instruments, Jerrold Division 
• RF Components 
• Subscriber terminals 

ITT Informations Systems 
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Champion Business Software Systems 

Cottonwood Communications, Broadcast Systems 
Division 
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clitton gardiner & associates 
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Construction 
considerations for 
CATV aerial plant 
No part of the CATV system has been more subject to pragmatic 
approaches than has the construction of aerial plant. While construc-
tion techniques yield generally satisfactory results, they reflect an art 
rather than a science. Stress analysis of aluminum-sheathed cables 
lashed to hanging steel strand outlines problems germane to CATV 
systems. The effects of temperature variation, sag, span loading and 
lashing wire tightness are discussed from both theoretical and practical 
standpoints. Stress and strain may be factors in cable permanence, 
maintenance costs and overall system reliability. Span changes are 
analyzed as a function of imposed stresses. These lead to practical 
considerations of axial movement of cable, restraint imposed by lash-
ing wire, permanent set of cable, and other phenomena inherent in 
these structures. 

By Eric Winston 

In an actual cable system, the entire aerial plant may be hundreds of 
miles in length and composed of many assorted components; the 
system here is defined in its very narrowest sense, in fact, as a single 
span of hanging cable or cables. 
The elements of the typical system are: a galvanized steel strand 

wire, typically '/4" diameter having a tensile rating of 4,75010 6,500 lbs.; 
one or more aluminum-sheathed cables; and a .045" diameter stainless 
steel lashing wire (tensile strength 100 to 120 lbs.) applied helically, 
which serves to bind the strand and cable together so that a length of 
the resultant combination hangs between two supporting poles. 
The strand, fixed by clamps, is tensioned according to the amount of 

sag desired. The lashed cable is supported, relatively stress-free, by 
the pre-tensioned strand. For the purpose of this analysis, the cable will 
be considered to have a center conductor tightly bonded to the di-
electric. The sheath is, by far, the strongest element of the cable and will 
be considered as the essential load-bearing member. It has a yield 
point of approximately 10,000 lbs./square inch. 

This assemblage of strand, cable and lashing wire has some com-
plex overtones. To some extent a tight, intimate contact is caused by the 
lashing wire wrap. Therefore, there is a tendency for the hanging 
assembly to behave as a loosely defined steel-aluminum bi-metal 
system. This assumption will be explored in some detail. 

Stresses in the cable system 
Three significant stresses commonly act on the cable system. Of 

these, thermal stress is the most pervasive, being caused by daily 
ambient temperature changes in the range of 10 to 50 F, and seasonal 
ones from 25 to 120 F. Cycling thermal stresses constitute the greatest 
threat to longevity of the installed system. If they result in uncontrolled or 
unpredictable axial movement, they may cause deformation and break-
age of cable loops and lashing wire, sheath abrasion, and excessive 
strain on cable connectors. 

Of lesser significance, except in certain geographical areas, is stress 
due to induced vibration. Wind may vibrate the cable span affecting 
connector-cable-housing junctions. Rapid cycling stress, although 
sometimes serious, is readily controlled by supports or restraints at 
strategic places. 
A third stress is due to weight and changes in weight caused by 

ice-loading. To this we may add stress caused by crosswind, a factor in 

Figure 1: The basic catenary 

L td H 

s = Length of arc 
L = Span length 
d = Sag, midspan 
H = Horizontal component of tension 
W = Weight per foot 
A = Cross sectional area 
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MEN OF THE GREAT OUTDOORS... 

MEET AN ALL-WEATHER, 
DANCES ON A WIRE, 



ALL-TERRAIN LASHER THAT 
THE LINEMAN, 

Linemen know about the tough jobs. 
Working at night. In miserable weather. 
Everything's an emergency, and 
there's never enough time. Linemen 
need the best, most rugged cable 
lasher they can find. Now they've got 
it—The Lineman from CSE 
Technologies. 

Fast, easy transfer 
la Transfers around poles quickly and 

easily to continue lashing—that's 
important when you're paid by the 
foot. 

• Cuts transfer time by as much as 
one third 

• Handle-mounted drive system clutch 
release trigger for easy, one-hand 
engagement and release of wire 

The most versatile lasher ever 
• Lashes single and 

multiple cables up 
to 3 in. o.d.— 
single- and double-
overlashes, too 

• Lasher holds up to 
1200 ft. per coil of 
.045 in. wire 
without reloading 

• Compatible with 
up to 5/8 in. strand 
or any size in 
between 

• Lashes CATV and 
fiber optic cable 

Lashes in any weather 
• Doesn't require strand traction to 

drive the lasher, even in dusty, wet 
or icy conditions—a CSE exclusive 

• Tough, precision drive system 

needs no adjustment 
II Strand brake maintains wire tension 

—lasher will not move backward if 
forward motion is halted 

Superior maneuverability and 
stability 
• Smooth-faced, tapered cowl 

minimizes snagging in trees and 
tight places 

• Ergonomically-engineered handle 
and controls 

• Flat base—The Lineman won't roll 
around in transit or at the job site 

• Weighs just 26 lbs. unloaded 

The Lineman from CSE 
Technologies. It'll go the distance 
for you. 

Hey, Lineman! Want to know more 
about The Lineman? Then please 

fill out and mail the 
Reply Card below. 
We'll send you a 
Lineman brochure, 
plus a FREE CSE 
Technologies 
insulated mug. It's 
got a wide nonslip 
base and oversize 
handle, and it'll 
keep your favorite 
beverage hot or 
cold—by itself, or in 
the can! 

If you're not a Lineman, but would 
like our Lineman brochure and 
FREE insulated mug please send in 
the Reply Card. Or call 
1-800-428-9267. In Minnesota, call 
(612) 354-2081. We'll do the rest. 

For a Lineman 
brochure and FREE 
insulated mug, please 
fill out and mail this 
card. Thank you for 
your interest. 

Cs 
TECHNOLOGIES 

III 
Box 308. New London. Minnesota 56273 
1.800-428-9267. including Alaska. Hawaii. 
Puerto Rico and the American Virgin Islands 
In Minnesota. call (612) 354-2081 

NAME   

COMPANY   

TITLE   

CITY   STATE   ZIP  
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the tension experienced by the strand. These stresses are particularly 
considered in National Electrical Safety Code (NESC) calculations for 
various types of loading conditions. Ice-loading may result in intoler-

able stretch of strand and cable. 
Of course, random catastrophic stresses occur, which are the bane 

of a system operator's existence. These are caused by storm-tossed 
tree branches or by wayward vehicles shearing poles. Such distressing 
disasters defy rational analysis. 

Catenaries and other concepts 
The catenary is the general mathematical form of hanging flexible 

wires suspended at both ends, as shown in Figure 1. When the sag (d) 
is small compared with length of span (L), the curve approximates a 
parabola and the following relationships apply: 

1) 5 = L 8d? 

3L 

2) H = WL.' 

8d 

2a) p WL2 

8Ad 

where: 
S = length of hanging wire in ft. 
L = distance between supports in ft. 
d = sag at midpoint in ft. 
W = weight per unit length of the system in lbs./ft. 
H = horizontal component of tension in lbs. 
P = load per unit area in lbs./in.' 
A = cross sectional area in in.' 

From 1), for any change in d due to a change in S, it follows: 

3) S - S_ = AS = (c12 - do') 
3L 

For any AS in strand due to a temperature change AT: 

AS = uATL (where a = coefficient of expansion) 

and for any strain, AS in strand due to stress change, 

(p p _ 
AS = ---Q-)L (where E = modulus of elasticity of steel) 

E 

Figure 2: Span changes as a function of initial sag-100 ft., 3/4 " cable, 1/4" strand, bj = 100 F 
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Agile Omni, the industry's most advanced 
receiver designed by the most relied upon 

name in the business ...Standard. 
w ir ith the new Agile 

Omni, you need no 
other receiver. 

Standard designed it for 
cable TV operators, broad-
casters, CATV, SMATV, and 
business and special telecon-
ferencing networks—now 
and in the future. 

An onboard micropro-
cessor permits selection of 
any band available from 
domestic satellites, includ-
ing the 32-channel ANIK C2. 
Channel tuning provides 
direct reading of the tran-
sponder-assigned channel 
number and a format control 
permits selection of six 
frequency band formats — 
24-channel C-band, SBS/ 
USAT and Spacenet already 
installed. Select channel 
and format, and the micropro-
cessor controls frequency, 
channel spacing, tran-
sponder bandwidth, audio 

POWEP 

CHANNEL -  - 

SINAI 

NEETIR faL/ECT 

VINO TEST 

Operating functions including MCC. AGC. 
normal/invert video, clamp/unclam 
subcarrier frequency selection,   
are conveniently located o 
C/N ratio. signal stren . 

frequency and bandwidth, 
and antenna and video 
polarity—automatically. 

Omni's flexible design 
can handle up to three 
separate subcarriers 
including stereo program-
ming or data. Omni also 
will accept descrambling 
modules—eliminating the 
need for expensive add-on 
descramblers. 

For CATV and SMATV 
applications, severe micro-
wave terrestrial interference 
is minimized by optional 
internal SAW notch filters, 
automatically programmed 
to switch in. A 30 MHz low 
DG/DP LC bandwidth filter 
is standard, and a second 
internally installed optional 
filter of 18, 22, 26, or 36 
MHz bandwidth can be con-
trolled by the microproces-
sor, or manually switched. 

Standard's proven RF 

evel sets, 

loop-thru circuitry and 
blockdown conversion tech-
nology combine, with better 
image rejection and lower 
differential gain and phase, 
to provide excellent video 
performance. C/N threshold 
is an impressive 6.5 dB at 
the wide 30 MHz bandwidth. 

Agile Omni is an afford-
able, flexible receiver 
designed to keep you in 
business, a commitment 
Standard backs with its 
unique 5-year warranty 
program. Contact us for 
further information. 

Standard 
Communications 

P.O. Box 92151 
Los Angeles, CA 90009-2151 
Ibll free 800/243-1357 
(In Calif. 800/824-7766, ext. 275) 

Engineered to a new Standard 

ANT POL AIM V POONA,' 

7 3 8 0 PRECRIENC• ik 

gm» 

IMAINVINN .2 suecmgemog 

Format control enable selections of desired satellite 
-reading channel selector displays 

able 

See us at the NCTA Cable Show at Booth 2132 
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When you need 
contract services, 
you want results. 
CSS delivers. 

• Mapping 
• Design 8( Engineering 
• Construction, 
Aerial 8c Underground 
• Door-to-Door 
Sales 8( Marketing 
• Installations 
• Audits 
• Turnkey Packages 
• Various Support 
Services 

Since 1971, CSS has produced 
bottom line results for cable and 
pay television operators in both 
urban and rural markets. Call 
today and let us put our 
experience to work in your 
system. 

CATV 
Subscriber 
Services, Inc. 
108 State Street 
Suite 102 
Greensboro, NC 27408 
919-273-5553 (in NC) 
800-334-0860 

See us at the NCTA Show, Booth 1675. 

Figure 3: Span changes as a function of initial 
sag-100 ft 5/4" cable, 1/4" strand, AT = +60 F 
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If you've had to bear the expense of 
replacing your entire mainstation 
every time you needed to add new 
features, that's too bad. 

Too bad you didn't choose 
Magnavox originally. We've understood 
the economics of upgradability ever 
since we built our first mainstation. We 
designed it to set-up fast, easy and eco-
nomically; and inserted compatible, 
plug-in modular components ever since 

Today, cable operators using 
Magnavox look very smart because our 
new Power Doubling' and Feedforward 
fit into the original housing to do 
wonders to reduce noise and distortion. 
Our new Parallel Power Doubling TM 
retrofits nicely so it can push profitable 
signals into more subs homes, too. 

The point being, it's never too 
late to begin with, or rebuild with, 
Magnavox. 

For more cost-effective data please 
call our Marketing Department toll-free 
for our upgrade update. 

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

Our mainstation 
has held its own since 1972. 

How's yours doing? 
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Durable an. 
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The total change in steel wire length due to a change in temperature 
is the sum of thermal and strain changes. Therefore: 

S = L E,CiT + P_P — —8 (d7 — do?) 
EJ 3L 

and since P = WL2 

8Ad (from 2a), 

4) 
L2 W _ \11 (d, do,) 

—3 LtaeiT +   
8 8AE \ d do 

For steel: E = 30 x 106 
a = 7.2 x 106 (Fahrenheit) 

We have previously alluded to the intimate contact of cable and 
strand caused by tight wrapping of the lashing wire resulting in a loosely 
defined steel-aluminum bi-metal system. The inexact definition is due to 
the fact that we don't know the precise amount of restraint obtained by 
the lashing wire. However, we may logically assume that actual condi-
tions must lie between certain extremes. These are: a) there is no 
lashing wire restraint whatever, so that all stress due to thermal changes 
results in sag changes and axial cable movement; and b) there is total 
lashing wire restraint, as if every element of the cable is bonded to an 
element of the strand, so that all stress due to thermal changes results in 
sag change and strain in the cable with no axial movement. 

For case a, equation 4 suffices. For case b, we must consider a factor 
for differential strain, i.e., equal and opposite strains imposed by the 
difference in coefficients of expansion between steel and aluminum. 

Hence: 

5) aaATL — aLa = asATL + AL, 

where: 
= coefficient of expansion, aluminum (12.7 x 10 6) 

as = coefficient of expansion, steel (7.2 x 10 6) 

AL. = length change, aluminum sheath 
AL, = length change, steel strand 

From equations 5 and 2, the stress due to differential strain may be 

derived as follows: 

6) pd =. AT (aa - as)  

1 4. 1 

‘AsEs AaEa 

He PIERCE" ilbr21=101/11 

drives out the Dirt Demons 

Dirt Demons are trouble-making pests who rob 
contractors, utilities, cable operators, railroads — 

everyone who lays pipe or cable underground. Dirt 
Demons create inefficiency and problems, such as 
"depressing" settling of backfilled trenches, that add to 

the cost of laying pipe and cable. 

Your best defense against Dirt Demons is a Pierce 

Airrow'' underground boring tool. One person, 
equipped with an air compressor, can easily and 
efficiently operate it. The durable, powerful. accurate 

Pierce Airrow'' eliminates open trenching and helps 
you finish jobs easier, faster and with better results. 

There is a Pierce Airroe to fit every need: 

5.5 Inch diameter model 
4 Inch diameter model 
3 Inch diameter model 

Short Shot 
2 Inch diameter model 

Expanders, pipe-pullers and other accessories available 

Pierce Airrow International, Inc. 
P.O. Box 300, Menomonee Falls, WI 53051 • 414-781-9093 
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DIRECT BURIED 
CABLE COSTS 

lo TIM S ORE 
TO REPLACE 

THAN 
CABLECON. 

IF YOU CAN READ THIS, YOU HAVE NO EXCUSE FOR MAKING A SHORT-SIGHTED DECISION. 

Look beyond direct buried cable's initial purchase 
price for a moment and focus on its punishing 
long-term consequences: 

Every time you re-dig to replace 
direct buried feeder lines, it costs 
approximately 13 times more 
than if you'd used Cablecon® 
initially. Drop lines, about 10 
times more. Trunk lines, about 
6 times more. 

On average, it costs about 10 times more to replace 
direct buried trunk, feeder and drop lines than to 
replace the cable in Cablecon. But you can save 
yourself the high cost of re-digging to update a direct 
buried cable system, or to repair bits and pieces of 
it. You can specify Cablecon up front. 
Cablecon is coax cable—any make and type you 

specify—pre-installed in rugged, flexible high den-

Cable-in-conduit 
ensures easy cable 
replacement. 

sity polyethylene conduit. The cable rides loose 
inside the protective conduit, so it can be replaced 
by "pull-through," instead of costly re-digging. 
Cablecon is delivered on reels and installs as easily 

as direct buried. Cablecon protects your coax from 
accidental or environmental damage, and your bud-
get from punishing replacement costs. 
The more time goes by, the less Cablecon costs you. 
So you have no excuse for making a short-sighted 
buying decision. Because the best reason to use 
Cablecon is staring you right in the face. 

CALL 1-800-527-2168 TODAY. 
Call toll-free (outside Texas) for full details and a 
Cablecon sample, or write Integral Corporation, 
P.O. Box 11269, Dallas, TX 75223-0269. 
(214) 826-0590. 
Channel' Commercial Corp. is the exclusive Cablecon sales representative for CAW 

a4,116 
mt Integral Corporation 
iu•I Use Cablecon instead of cable. 

See us at the NCTA Cable Show at Booth 1578 
Reader Service Number 35. 



Figure 4: Span changes as a function of temperature-3/4 " cable, one-ft. and two-ft. sag, 

100-ft. span for assumed extremes of lashing wire restraint on cable sheath 
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NEXT TIME... 
SPECIFY AKE 

Have you been given the challenging 
gip responsibility of specifying a fire 

protection system for your f>, 
company or client? 

The alternatives are numerous. The decisions complex. 
The wrong choice can expose your company or client to 
enormous risks, risks involving substantial equipment 
damage, costly downtime and possible personal injury. 
At Fike we have the solutions to your problems. We are 
dedicated to providing our customers with the most 
effective "state of the art" fire protection systems available. 
Our detection and control packages offer advanced 
features such as "Verified Detection" and Class "A" wiring 
capabilities. This, coupled with agent storage containers 
ranging in size from 5 pounds to multiple 1000 pound 
configurations, enables us to satisfy our customers' 
specific fire protection requirements. We offer a 
worldwide network of distribution that is professionally 
trained in hazard analysis, design, installation and 
servicing of our systems. These professionals stand ready 
to assist you with all of your fire protection needs. 

Fi e Suppression Systems 
Division Fike Corporation 

P.O. Box 610, Blue Springs, MO 64015 

Specify Fike — You'll know you've made the right choice 
— because there is no equal 
Call 1-816-229-3405 today! Reader Service Number 37. 



Meet your new 
subscribers. 

X•PRESS Introduces You To A New Business Opportunity. 
Now, cable systems can realize expanded market potential by offering the kind of customized business 
information once reserved for executive boardroom briefings. 

Without tying up a valuable video channel, you can exclusively offer a leading edge business and 
investment tool to business and community leaders. The X•PRESS Personal News Machine instantly delivers 
the best of the world's news and information services into your subscribers' personal computer 

For a fraction of the cost of data bank charges, each subscriber has 24-hour access to Associated 
Press, UPI, Business Week, National Weather Service, most stock exchanges, TASS (USSR), Xinhua (China), 
Agence France Press, McGraw-Hill, and many more. The Personal News Machine delivers it more quickly 
than any other news medium. It's accurate, fast, and because your sub-
scriber can tailor it to personal specifications, it's decision-oriented. 

The Personal News Machine from X•PRESS Information Ser- »PRESS 
vices. It's where cable gets down to business. Available only through Information Services 
cable systems. Reader Service Number 38. 1536 Cole Boulevard, Suite 250 

See our demonstration at the NCTA, Booth #1556. Golden, CO 80401, (303) 237-5665 



Figure 5: Span changes as a function of span 
length-1% sag, AT = -100 F, W = 0.4 and 
W = 1.1 lbs./ft. 
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and the general equation for a tightly restrained cable, as defined 

above, becomes: 

L2 W IT (ua - as) - d2 - 
7) —3 L2[ase gAsEs \ d do EsAS  

E.A. 

Equations 4 and 7 represent the extremes of cases a and b. Given S, 
L, d0, W and T, then the new sag, d, may be calculated, which is key to 
deriving resulting load or stress on the system as a function of tempera-

ture change. 
We may now study the following relationships: 

1) Sag vs. temperature change, assuming both extreme conditions of 
no lashing wire restraint and 100 percent restraint. 

2) Stress in cable jacket, center conductor and strand tension as a 

function of temperature change. 
3) All of the above as a function of weight change, i.e., ice-loading. 

Figure 2 shows various theoretical span changes as a function of 
original sag. The specific case is a single 3/4 " diameter cable, a tem-
perature decrease of 100 F, and span length of 100'. Weight, including 
strand, is 0.4 lbs./ft. Note (Figure 2a) that final sag (at hIT = -100 F) is 
greater for the assumption of no cable restraint due to lashing wire, 
since the strand contracts normally, proportional to aàT. If, however, 
100 percent restraint is postulated, then the strand contracts more 
since the coefficient of thermal change is greater for aluminum than for 
steel. Hence, there is less final sag. Assuming the span ends not fixed, 
that is, free to move into an expansion loop, the net contraction is seen 
to be the difference between the free contraction of the sheath less the 
change in length due to the sag change (Figure 2b). Net contraction is 
least when the initial sag is greatest. Figure 2d shows similar analysis for 
the center conductor pull-out force, assuming span ends fixed. 
The net conductor strain is the same as that induced by change in 

sheath length due to change in sag. Figure 2c shows the tensile stress 
that develops when the span ends are fixed. Stress is minimized for 
assumption of 100 percent lashing wire restraint. In either case stress 

increases rapidly for low values of initial sag, probably exceeding the 
yield point. (Indeed, this is a condition observed in the field; its corollary 
is a tendency for the stretched cable to depart from the strand catenary 
when the temperature eventually increases, since the cable length is 

now longer than the strand length.) 
Figure 3 shows the span changes for a cable similar to Figure 2 

except that AT = 60 F (increase). Note that the final sag is less for the 
assumption of no lashing wire restraint. If 100 percent lashing wire 
restraint is assumed, the normal strand expansion is now increased 
since the aluminum sheath tends to "pull" the steel strand. Other 
relationships follow patterns similar to those observed in Figures 2b 

through 2d. 
Figure 4 shows span changes for a single 3/4 " cable, 100' span and 

one- and two-foot original sag, as a function of temperature decrease. 
Figure 4b is instructive. The actual axial movement is shown as a 
function of temperature for given sag, and compared with the free 
contraction of the equivalent length of aluminum not subject to span 
stresses. For a one-foot original sag, net axial movement is 82 percent 
of free contraction; for a two-foot sag it is 53 percent. Figure 4c shows 
the difference in strand loading. Two-foot initial sag shows 50 percent of 
the loading of one-foot original sag at AT = 0 but only 35 percent at AT 
= 100 F, since the tighter original sag tension increases at a faster rate 

with decreasing temperature. 
Figure 5 shows initial and final sag for W = 0.4 lbs./ft. (typical of a 

single 3/4 " diameter cable) and for W = 1.1 lbs./ft. (two one-inch 
jacketed cables) as a function of span length, assuming 1 percent sag 
and àT = -100 F. The effect of the greater weight per foot loading is to 
increase the final sag and thus increase stresses in strand and cable. 
Strand loading becomes significant as shown in Figure 5b. For spans 
over 200' and 1.1 lbs./ft., a 6,000 lb.-rated 1/4" strand would not be 
adequate. Cable sheath tensile stresses easily exceed the elastic limit 
resulting in permanent set. Figure 5c shows the approximate amount of 
stretch in inches as a function of span length. 

Figure 6 shows the effect of assumed NESC heavy loading condi-
tions. These specifications are a conservative and useful guide for 
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The CG-7000P; a new standard in simplicity and performance —$1995.00 
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What's The One Standby Power Source That's Efficient, Modular And Easy to Maintain? 

Lectro Power! 

Like every great idea, it's remarkably 
simple. Lectro Sentry II has the fewest 
components of any comparable standby 
power unit-so it's no surprise that Sentry II 

ri Lectro 

e— • : —e 

11111111111111hill 1111111111111111111 

111111- 111111. —111111 

â 

•It 

consistently delivers the longest mean time between 
failures. That's reliability. 

Sentry II simplicity also means that mainte-
nance takes only minutes. Because Sentry II is the only 
standby power source with modular plug-in design, the 
only service tool you need is a key to open the cabinet, 
then slide one module out and simply plug a new mod-
ule in. So it not only reduces service costs, but helps to 
ensure customer satisfaction and subscriber retention. 

No wonder more cable systems use Lectro 
for standby power than any other source. It pays off on 
the power line. And it pays off on your bottom line. Call 
Lectro at (404) 543-1904, or toll free (800) 551-3790. 
Now in stock at all Anixter distribution centers. 

LECFRO 
A Burnup & Sims Cable Products Group Company 

See us at the NCTA Cable Show at Booth 2538 
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aerial plant reliability. The main stress added is ice weight, which 
causes a large increase in sag, particularly for long spans. Strand 
tension is shown in Figure 6c. For long spans, tension approximately 

doubles in the case of a single 3/4 " cable. 

Lashing wire restraint 
The preceding mathematical formulations have been predicated, in 

part, on the assumption that the lashing wire exerts a restraining force in 
the cable, limiting expansion and contraction of the aluminum sheath to 
some degree. What are the realities of this assumption? 

Lashing wire is known to suffer breaks when the ambient temperature 
decreases, particularly in construction experiencing its first cold snap. 
These ruptures are unquestionably due to tension stress, since they 
show the characteristic necking down that occurs as the yield point is 
exceeded. For .045" diameter lashing wire, breaking strength is 
approximately 110 lbs. Known tensile forces acting on the wire are 
thermal contraction, weight of cable load, and initial pull imparted by 

the lashing machine. 
For tightly applied lashing, thermal contraction for 100 F change 

would calculate to be about 30 lbs. Cable weight is insignificant, even 
for large cables. The pull of the lashing machine varies with the number 
and size of cables and the number of pulleys supporting the cables in 
the unlashed span. Actual tension is 10 to 20 lbs. for one or two small 
diameter cables. Initial, or starting, force has been measured at about 
50 lbs. for two one-inch cables. Therefore, field experience would tend 
to support the thesis that axial load is applied to the lashing wire for 
decreasing temperatures, since the sum of all other known forces is far 

less than the breaking strength. 
A laboratory experiment was conducted to measure the actual fric-

tion forces which could be developed by lashing wire wrap. A three-foot 
length of 1/4" strand was hung vertically, having a length of cable lashed 
to it by three wraps of the lashing wire (12-inch pitch) applied by 10-lb. 
constant force. The lower end of the cable was then pulled, parallel to 
the axis, until the first movement between cable and strand was 
observed For 1/2" diameter cable, average force was 7.8 lbs.: for 3/4" 

cable, force was 12 lbs. Friction forces of this magnitude probably 
apply in actual spans. Cable restraint is apparently obtained from 
friction against both lashing wire and strand. While the precise amount 
of tension on the lashing wire from differential strain is difficult to 
evaluate, some is always present when the ambient temperature 
decreases, depending on lashing wire tightness. 

(Continued on page 71.) 

Figure 6: Span changes for NESC heavy loading 
conditions for varying span lengths-3/4" cable, 1% 
sag, 1/2" ice-load, O F (AT = -60 F), 4 lbs./sq. ft. 
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(Continued from page 54.) 

Conclusion 
The preceding analysis has served to formulate some theory about 

stress in cable spans, and to help describe the magnitude of forces on 
the elements of the system. 
A casual study of the cases presented would lead to the conclusion 

that stresses are least when sag is greatest. Practical considerations, of 
course, forbid the indiscriminate advocacy of excessively large sags. 
However, it would seem as if 1.5 to 2 percent sag would be optimum. 
Conversely, tight sags, less than 1 percent, should be avoided. 

Lashing wire serves not only to suspend the cable but also, to some 
degree, to restrain it from axial movement when the temperature 

changes. Recognition of the magnitude of potential load on the lashing 
wire ought to direct energies toward finding a higher strength material 
or better methods of application to diminish chances of rupture. 
To maximize aerial plant reliability, all spans should be carefully 

checked for proper percentage of sag, particularly if relatively heavy 
cables are used. Long spans should be engineered to ensure safe 
loading of strand for given National Electrical Safety Code loading 
conditions. 

At the writing of this article, Eric Winston was an engineer with Jerrold 
Electronics Corp. He is now retired and living in Pennsylvania. He holds 
a number of patents in CATV technology. 

CHANNELIZER 
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When it comes to head ends, Channelizer offers 
an economical alternative. With a range of 
components including signal processors, 
modulators/demodulators, receivers, even power 
supplies, Channelizer can fill most head end 
requirements. The satellite receivers are fully 
compatible with all current decoding systems. 

As for quality, Channelizer will please both you 
and your viewers. Whether you need a complete 
CATV head end or just a small FM rack to upgrade 
your system, check out Channelizer. It may 
surprise you how small a cheque it takes. 
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Qf3f UPGRADE MODULES 
*JERROLD COMPATIBLE* 

REPROORAMPAINO YOUR JERROLD Sil WITH ORIR•CILE 
With one complete module you can REPROGRAM your Jerrold SLE-1, SLE-20, SLE-2P, SLE-300, or SLR-300. 

Select the features your system presently needs. For the future, we provide you with the option to take advantage of new technology by simply adding a 

second HYBRID IC and REPROGRAM for ADDITIONAL CHANNELS. (OLE-P2 only) 

The module also has the option of plug-in BI-DIRECTIONAL filters allowing you to buy down-stream now and ADD BI-DIRECTIONAL LATER by plugging in 

two small boards.(QLE-30/60 and QLE-P2) 

With the 22 to 66 volts A.C. Input, you have the option to operate in EITHER a 30 OR 60 VOLT system without any modifications. (OLE-30/60 only) 

The QRF-QLE comes with provisions for a plug in equalizer, (standard 0 dB) thus allowing you to SELECT the proper EQUALIZATION VALUE and desired 

BAND-WIDTH. (All models) 

The MOV's act as a SURGE PROTECTION for regulated and unregulated AC voltage in the amplifier. The hybrid is protected (if power pack fails with hi-

voltage) by the transzorb D.C. OVERVOLTAGE PROTECTION. To avoid surge outrages and burned P.C. boards, we utilize 500 or 1000 volt by-pass 

capacitors throughout. (All models) 

The unit comes with provisions for plug-in attenuators in various values (0 dB standard) and a circuit breaker to contend with over current problems. The 

breaker automatically resumes the load, which virtually eliminates nuisance trips. There is never the need to replace a fuse, saves you down time. (All models). 

The QRF-QLE should be the LAST LINE EXTENDER YOU EVER HAVE TO BUY! 

• PRICES FROM 105.00 TO $125.00 • 
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MODULE DESCRIPTION QRF-0LE-P2 300 QRF-0LE-P2 330 QRF-QLE-P2 400 QRF-QLE-P2 450 

PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL PARALLEL CONVENTIONAL 

Passband MHz 50-300 50-300 50-330 50-330 50-400 ' 50-400 50-450 50-450 

Flatness _t_dB 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Min. Full Gain dB 28 29 28 29 28 29 28 29 

Gain Control Range dB 9 9 9 9 9 9 9 9 

Slope Control Range dB 7 7 7 7 7 7 7 7 

Control Pilots 
ASC: Turned to Ch. — — — — — 

Oper. Range dB — — — — — — 

AGC: Turned to Ch. — — — — — — 

Oper. Range dB — — — — — — — 

Return Loss dB 16 16 16 16 16 16 16 16 

Noise Figure dB 9 9 9 9 9.5 9.5 10 10 

Typical Oper. 
Level dBmV 49/42 49/42 49/42 49/42 49/42 49/42 48/42 48/42 

Distortion at C/CTB -70dB -65dB -69dB -64dB -65dB -60dB -62dB -57dB 

Typical Oper. XMod -70dB -65dB -69dB -64dB -65dB -60dB -62dB -57dB 

levels 2nd order -72dB -69dB -72dB -69dB -70dB -67dB -71dB -68dB 

AC Requirement 
66 VAC mA .505 .286 .505 .286 .505 .286 .505 .286 

to 48 VAC mA .575 .393 .575 .393 .575 .393 .575 .393 

(Quality RF Services is not a sales agent for Jerrold Electronics) ALSO AVAILABLE 
ACCESSORIES • EQUALIZERS AND PADS • REPAIR SERVICE • REPAIR SUPPLIES (PARTS) 

QUALITY R.F. SERVICES, INC. (IN FL.) 
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Figure 1: Basic platt map 
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Cut cables: 
What it costs and how to avoid them 
By Ron Knittle 
President, Utility Locate Service Inc 

Good management and engineering of a 
cable system are dependent upon knowledge 
of operating costs vs. revenues. Sometimes, 
even with the most advanced accounting 
techniques and sincere advice of accounting 
personnel, these figures can be misleading. 
This is exemplified by the question, "What 
does it cost the cable company for a cut 
cable?" 
The surface costs are very definable and 

clear to management. It is easy to place a 
figure on the cost of cable, splices, shrink tube 
and add to this labor costs and vehicle costs. 
There are, however, many other costs that are 
not as clear or visible, which many times re-
main "out of mind" of management. 
When a cable is cut sometimes thousands of 

customers are left without service. Sometimes 
this happens during prime-time viewing, and 
as all engineering departments are aware, 
people do not like their service interrupted. 
These subscribers do not care who cut the 

cable or for what reason. Even if service is 
restored within a short period of time, not all of 
your subscribers will be content; especially if 
they happen to miss the end of the playoff 
game or their favorite soap opera. Still the 
phone calls and letters are volleyed to city 
officials and even congressmen. Now, even 
the lowly city official does not appreciate an 
interruption of Madonna's latest on MTV, no 
less the thousands of complaints received in 
his office the following day. When this hap-
pens, the threat of franchise revocation can 
become a reality for the cable company. 
The number of voluntary disconnects climbs 

with every outage. There also are hidden loss-
es with these disconnects. Lost revenue can 
be manifest in costs to receive complaints, 
process and perform disconnects, and adjust 
bills for unhappy customers. 
Another hidden cost is the cost of investi-

gation and collection of amounts billed to the 
person responsible for the damage to the ca-
ble. If a homeowner is responsible it is some-
times better to write off the damage than to 
make an enemy of the potential or current 
customer. If the city or a utility company did the 
damage, a bill for damage may be recipro-
cated by an even more expensive bill for dam-
age by your people to their facilities. 

In any case, the only way to collect for dam-
age is to prove beyond doubt who did the 
damage and that they were negligent in their 
digging activities. This means that the cable 
company is responsible for marking its cable 
and letting the homeowner or the contractor be 
aware of the location of the underground ca-
ble. The cable company also must be able to 
combat "tricky" contractors who erase paint 
marks and remove or move stakes to make it 
look as though the cable operator did not 
locate the cable correctly. 

A combination of all these increased costs 
and lost revenues could have a substantial 
impact on your system's bottom-line profit-
ability. Thus, it is necessary to place as much 
emphasis as possible on the protection of the 
cable system. A good "blue stake" system is 
mandatory. An investigative staff to verify, 
document and pursue responsible persons for 

COMMUNICATIONS TECHNOLOGY 

damage can be well worth the expenditure. 
Many systems across the nation have opted to 
contract their protection to companies de-
signed for and proficient in this area. Others do 
this work in-house. In either case, prevention 
of cut cable can more than pay for protection 
expenses. 

There are five common mistakes made con-
sistently when locating cable. 

1) The locator does not review his platt 
maps. 

2) The locator does not check for loops or 
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perpendicular runs of cable. 
3) The locator does not check for signal 

being drawn away to the side. 
4) The locator does not connect to every 

cable out of every vault or pedestal. 
5) A circle of safety is omitted around 

vaults, pedestals or manholes. 

In order to correct or prevent these mistakes 
we must first understand how they are made 
and how they relate to the excavator and ac-
tual locate signal. 
• Platt maps—It is very important that the 

platt maps (Figure 1) are consulted on every 
locate request. The reason for this is simple: 
We cannot see what is underground, which is 
why we are doing the locate to begin with. If 
there is a trunk run or a very long span of cable 
buried next to a series of short cable spans, we 
might assume that there is only one cable in 
the ground if we only open pedestals and 
locate the cable in the pedestals in close prox-
imity of the dig area. A long span of cable may 
not surface into a pedestal for a half-mile down 
the road. This does not mean that the cable is 
not there and will not be damaged if not 
marked. A careful look at the platt maps will tell 
the locator that the cable is there and exactly 
where he may hook up to it for signal induction. 
• Cable loops—We have found that there 

exists in every communication system loops or 
perpendicular extensions that elude the lo-
cator and are the source of many damages 
and outages of service. These loops or ex-
tensions exist for a number of reasons. A loop 

Figure 2: Looped cable location 
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can be the result of a less than honest con- of cable placed in the ground, will loop the 
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CADCO's SELECT CABLE SERVICE 
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television receivers. Converter theft and many 
maintenance problems are eliminated. Your service may 
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SCS may also be configured as an off-air headend alone, 
mixed with cable or direct satellite signals, provide an in-

- house local origination channel—just about any service 
your customer could wish. 

All of this versatility costs only about $660 per channel! 

If you are profit motivated and need additional revenue, let's talk. If your chief engineer wants an 
A SCS technical manual, we'll send him one. But do it Today! Telephone CADCO and ask for 
lit Jeanette Magee or Bill Smith. 
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See us at the NCTA Cable Show at Booth 1375 

Phone (214) 271-3651 
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  FAST! EFFICIENT! „„  
STAPL 
GUN 

TACKER 
FIT RIGHT IN 
for doing the CATV 

installation job RIGHT! 

/4 

4 Models Fit All Wires and Cables Ranging From 3/16" to 1/2" in Diameter. 

Rugged, reliable Arrow 
Wire & Cable Staple Gun 

Tackers are made of all-steel 
for lasting durability and engineered 
for safety, speed and efficiency with 

these built-in high performance features: 

• GROOVED GUIDE positions wires and 
cables for proper staple envelopment and 

safe, secure fastening. 

• DRIVING BLADE automatically stops at the right 
height to prevent staple from damaging or cutting into wire 

or cable. 

AUTOMATIC, SINGLE-STROKE COMPRESSION ACTION 
speeds up fastening, reduces installation time and 

minimizes hand fatigue. 

• PATENTED PRECISION-LOCKED MECHANISM ensures smooth, 
uninterrupted trouble-free performance. 

These outstanding features have made Arrow Wire & Cable Staple Gun Tackers 
the top choice in fastening tools of professional installation men in every field, including 

CATV, telephone, electrical, electronics, communications, alarm systems and many more. 

Uses 3,16 round 
crown staples in 3/8" 

and 7/16" leg lengths - 
for diameters up to 3/16". 

Uses 1 4" round 
crown staples in 9 32". 

3 8", 7.16" and 9 16" leg 
lengths - for diameters up to 1/4". 

Uses 5 16 round 
crown staples in 3/8", 

1 2 and 9 16' leg lengths 
- for diameters up to 5/16". 

T-75 
MODEL, 

Uses 1 2 flat 
crown staples in 9 16, 

--- 5/8" and 78 leg lengths 
- for diameters up to 1/2". 

HE RIGHT ARROW TACKER AND STAPLE SIZE TO USE FOR THE RIGHT CATV INSTALLATION: 
For fastening ground wire - use 
Model T-18 with 38 leg staple 

For fastening RG-59 - use Model 
T-25 with 9 16 leg staple 

Ilr 

For fastening RG-6 - use Model 
T-37 with 9/16 leg staple 

For fastening -11 - use Model 
T-75 with 5/8" and 7/8" leg 
staples. 

all your supplier or 
write for catalog & prices. R AROW F ASTENER M CIAIPANIC INC. 

im  • Saddle Brook 
271 Mayhill Street 

New Jersey 07662 



may be a deleted pedestal that had been 
spliced, sealed and buried, but the splice 
sticks out perpendicular to the cable run. 
There also may be two cables running to-

gether then one turns and goes perpendicular 
to the other, which continues to run straight. In 
most cases, these quirks and loops are not 
shown on a platt map and must be detected by 
the locator in order to save the cable from 
possible damage. We have found that the best 
way to detect these irregularities is to institute 
a regular procedure that will detect these 

loops. 
To understand the procedure, you must first 

understand a basic theory of locating. Figure 2 
shows that the location signal that is trans-
mitted through the cable by the transmitter is 
represented by lines of flux much the same as 
a magnet has. The receiver detects the spot 
from which these signals are originated and 
that is how we know where the cable is. If there 
is a loop in the cable, the person who is locat-
ing the cable will not be aware of this loop 
unless he turns his receiver sideways and 
receives signal from the perpendicular signal. 
A good policy to follow, then, is to locate your 
cable as you normally would. As you return to 
your transmitter, turn your receiving unit side-
ways, travel back over the top of your locate 
marks all the way to your transmitter. If your 
receiving unit detects cable, there is probably 
a loop or perpendicular leg to the cable. You 
can then dig this up to find out what is there, or 
you can mark a "circle of safety" around the 

Figure 3: Compensating for signal draw 
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spot where you think there may be a loop. 
• Signal draw—There are many external 

objects that can affect and distort the cable 
signal. Railroad tracks, overhead power lines 
or even other underground utilities can draw 

the signal off to one side or the other. There is a 
quick and easy method to detect and correct 
signal draw, which should be done on every 

locate request within the dig area. 
First, establish a good solid transmission 

YOUR PROFESSIONAL 
CONTRACTOR 

e prov ide ou with the following sery ices: 

Home Office 
P 0 Box 760 
Reidsville, Ga 30453 

• Underground and aerial construction 
either on a turnkey or labor basis 
• Strand mapping and design services 
• Meter balance and sweep sy.tem 
• Head-end and eanh station in.tallation 

Dedicated to Quality and Performance 

—IVSTRUC 
See us at the Texas Show booth 404. 

Established 1972 
(912) 557.4751 

Watts 1-800.841.4361 
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Management Consulting / 

Executive Search 11 
Organization Planning I) 

WHO WE ARE 
— Bruce M. Brown Associates is 

an executive search firm serving 
clients in fast growth and high 
technology industries. 

— We specialize in the search for 
exceptional management talent 
to turn opportunities into 
achievements. 

WHAT WE DO 
— We perform a professional con-

sulting service in the search for 
top management talent. The 
search process includes these 
key steps: 

— Definition of the position; includ-
ing the qualifications, specific 
responsibilities, and performance 
results of a successful 
candidate. 

— Research of strategically tar-
geted industries and widely 
diversified sources to identify 
prospective candidates. 

Evaluation of the very best candi-
dates, both to achieve the posi-

tion objectives, and to function 
smoothly within the client's 
organization. 

Counseling of both client and 
selected candidate in the presen-
tation and acceptance of a posi-
tion offer. 

Bruce M. Brown 
Associates 

HOW WE DIFFER 
We offer first hand line experi-
ence in defining business objec-
tives and in organizing to achieve 
performance goals. 

Plus a successful record of con-
sulting services to major corpo-
rations engaged in the pursuit of 
high technology opportunities. 

-- Plus a general management per-
spective in matching people to 
organizations and motivating 
teamwork for high productivity. 

Six Landmark Square 
Suite 400 
Stamford, Connecticut 06901-2704 
(203) 359-5720 
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CTIV 
TILE 

WITHOUT A LINE-
WARD CABLE 
LAYING MACHINE 
YOU COULD BE 
MISSING THE 
BEST BUY ON 
THE MARKET! 
• 800 lb. Of Efficient 
Strength At Your 
Fingertips 

• Solid, Handcrafted 
Construction Assures 
Rugged Performance 

• Continuing to make a 
record number of 
drops in-service for 
more than 13 years 

• Not just low 
maintenance and 
downtime, but with 
proper care the gear 
case may never have 
to be opened for 
repairs. 

• Moves On Tracks, Not 
Wheels, For Superior 
Traction 

• No Restoration 
• Up To 16" Depths 

New 
Boring 
Attachment 
Available 

And, Our 
Machines Can 
Literally Turn On 
A Dime! 
The Unique. patented 
design of the L-1 and L-2 
positions the weight and 
the blade in the exact 
center of the machine. 

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

Don't Settle For 
Less! 

.174110fuide. 

Line-Ward Corp. 
157 Seneca Creek Road 
Buffalo, New York 14224 
(716) 675-7373 
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e Model 2901B 
+  CABLE FAULT LOCATOR 

With ..."Variable Sensitivity" 

Digital Time Domain Reflectometer 

ICall 1-800- 367-1450 Today 
Communications 
R. Alan Communications 
8120 Knue Rd., Suite 106 
Indianapolis, IN 46250 
Ph. (317) 849-7572 

signal. Locate the cable with your receiver at 
ground level and mark it with your toe. Then 
locate it at chest level. If the marks are differ-
ent, your signal is being drawn off to one side. 
If the marks on the ground are directly under 
the receiver at chest level, your locate is 
correct. 
Assuming your signal is being drawn off to 

one side, you must be able to compensate for 
this draw. To do this, simply find the depth of 
your cable and bring the receiver off the 
ground the same distance as the cable is 
deep. Put a small mark on the ground exactly 
where your receiver is showing cable. Now 
find the cable at ground level and place a 
small mark on the ground where your receiver 
indicates that there is cable at ground level. 
Measure the distance between the two marks. 
Traveling in the same direction, the same dis-
tance as between the two marks, place a third 
mark on the ground. This is the exact location 
of your cable. This signal will be drawn off at 
varying degrees so when you find your signal 
is off, you must compensate about every other 
mark to make sure you stay accurate. Refer to 
Figure 3. 
• Locate every cable—As mentioned pre-

viously, a locator must look at platt maps in 
order to know what is in the ground. This will 
enable him to possibly locate cables that are 
not visible in the pedestals in the dig area. On 
the other hand, we have found that the platt 
maps are not always as accurate as we would 
like them to be; they often are not updated with 
recent construction. Thus, additional cables 
may be in the ground but not on the platt maps. 
For this reason it is important to locate every 
cable out of every pedestal, vault or manhole. 
You must connect to every cable and not just 
assume that they are in a joint trench or travel-
ing in a logical direction. 
• Circle of safety—As cables converge to a 

connection point such as a pedestal, vault or 
manhole, the signal from the locator trans-
mitter becomes jumbled or confused. The re-
ceiver cannot distinguish one signal from an-
other and often times the signal is transferred 
from one cable to another. This situation can 
cause serious error in your markings on the 
ground. It is therefore almost impossible to get 
an accurate locate close to a pedestal, man-
hole or vault. As a solution to this problem, we 
always put a circle of safety around the en-
closure. This protects the enclosure and cable 
by forcing the contractor or excavator to hand 
dig within three to five feet of the pedestal. 

It is important that this circle of safety is 
enlarged as the enclosure gets larger. For 
example, a small pedestal would require a 
circle with a three-foot diameter while a large 
manhole would require a 20-foot diameter cir-
cle. The size of the manhole should be deter-
mined by looking at the inside dimensions of it, 
not just the manhole lid. It would be appropri-
ate to paint the manhole lid, paint the perimeter 
of the actual manhole, then paint your circle of 
safety around the manhole perimeter. 
By following these simple rules, your in-

stances of mislocates will be held to a mini-
mum. Thus, your damages and service out-
ages due to cut cables should be minimal. MR 
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Figure 1: Basic SCS system with input options 
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Economic 
MDU service 
By Bill Smith 
Sales Manager. CADCO Inc 

The race to cable most major and smaller 
cities is now nearly over. Most industry leaders 
agree that the present emphasis is on devel-
oping larger subscriber bases in operating 
systems. A larger subscriber base takes on 
even more importance as the number of multi-
ple pay units dwindle, and in most systems, a 
basic service moves more revenue to the bot-
tom line. 
As that race was run, the tendency was to 

service single family dwelling units while by-
passing multiple dwelling units (MDUs)— 
apartment and condo complexes, hospitals 
and other high-density facilities. At the time 
there was good reason. MDUs were difficult 
and time consuming to wire. Furthermore, in-

• • 

Figure 2: Off-air phase-lock 
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Figure 3: Voice override (warning) 
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terfacing with previously installed master an-
tenna distribution systems invited disaster, 
and controlling service tiers meant theft of 
service, heavy maintenance schedules and 
loss of converters—headaches most cable 
operators just did not need 

Most of those problems are now solvable, 
and if cable systems are to expand their cus-
tomer base, cable must face the competition 
now presented by non-cable sources of 
service. 
Research has shown that although the fan-

Figure 4: Descrambling for bulk sales 
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tasy land of multiple channel capacity systems 
is attractive at franchise time, many cable 
viewers rapidly settle on a half dozen or so 
favorite satellite-delivered services plus local 
network stations. A selectively customized 
12-channel MDU service becomes a saleable 
product easily controlled by the cable opera-
tor. In addition, equipment designed for cable 
system interfacing makes customized MDU 
service simple to deliver. 
A piece of equipment dubbed Select Cable 

Service (SCS) was developed by Cadco Inc. 
to be a drop-in interface between cable sys-
tems carrying up to 54 channels on multiple 
cables and the MATV systems commonly 
found in MDUs such as hotels 
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6 GOOD REASONS! 
Why You Should Phone 
for Our Free Catalog 

1. NEW & USED 
EQUIPMENT 
— We buy & sell 

most makes 
and models 

2. FREE 
DELIVERY 
— No hidden costs 

3. REPAIR 
FACILITY 
— Quick & complete 

  SERVICES 
**DISTRIBUTION AT ITS BEST" 

4. CREATIVE 
PRICES 
— Trade-ins 

considered 

5. SATISFACTION 
GUARANTEED 
— 90 day un-

conditional 
guarantee 

6. TOLL FREE 
# 

Outside California 

800/227-1200 
Inside California 

800/223-3152 

3270 Se/don Court. Suite 5 Fremont, California 94539 

PTS converter 
service and sales 

near you. 

You can depend on the network 
of PTS Servicenters that stretch 
from coast to coast. For service. 
And for sales. 

Across the country, PTS is set 
to provide express converter repair 
service on all makes/all models. 
Technicians specialize in standard. 
encoded, and Jerrold addressable 
units. 

PTS EXPRESS 
CONVERTER 
SERVICE 
AND SALES 

PTS is also an approved 
stocking distributor of new Jerrold 
converters. You'll find all makes/ 
all models in stock for immediate 
shipment. Even small orders for 
new or replacement converters get 
PTS' special attention 
When you think of converters, 

think of the nationwide service of 
PTS. For service. And for sales. 

Contact Corporate Headquarters at. 
PTS Corporation 
P.O. Box 272 
Bloomington, IN 47402 
(812) 824-9331 
for the Servicenter nearest you. 

Join us at the National Show-Cable '86: Booth 2509 
Reader Service Number 46. 

See us at the NCTA Cable Show at Booth 1445 
Reader Service Number 47. 



The Biggest Success 
in Pay-Per-View 

History... 

In the last year, SPRUCERs 2-way addressable system helped NYT Cable TV, 
Cherry Hill, NJ, record new milestones in cable- and pay-TV: 
• Over 112,000 pay-per-view takes were ordered by an average of 13,719 
SPRUCER-equipped subscribers in 1985. 
• Astounding monthly take rates of 78% were achieved—with only two months fall-

ing below a 60% take rate. 
• Using traditional "free preview" of the Disney Channel, NYT achieved a 30% lift, 

allowing subscribers to authorize their own service without any CSR intervention. 

And in 1986, new records are expected as SPRUCER is installed throughout the 
entire 130,000-subscriber system. 

Undoubtedly, NYT Cable TV and SPRUCER today represent the single biggest 
success in pay-per-view history. 
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Today, we're proud to introduce the SPRUCER 300—the new generation of 
addressable converters. 

Smaller. Lighter. And better. 

With all the features that made the original SPRUCER successful...and 
then some. 

Such as an IPPV capacity that's been increased to 900 events per channel. 

And forced-automatic-select-tuning -(FAST) that lets operators program what 
channel the subscriber will see when their set is tuned to "on". 

Plus lots more... .All designed to help you make pay-per-view and impulse-pay-
per-view a profitable reality in your system. So call us. It will really pay off. 

SPRUCERAddressability that pays in profits. 
BY cKC , KANEMATSU-GOSHO (USA) INC. 400 COTTONTAIL LANE. SOMERSET, NJ 08873 (201) 271-7544/TWX 710-991-0048/FAX (201) 271.7370 See us at NCTA Booth 2127 
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Figure 5: Turn around of local programming (security) 
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The Sig 

Stops ere. 
LRC ELECTRONICS INTRODUCES 
SELF-TERMINATING CABLE CONNECTORS 

LRC's self-terminating coaxial 
cable connector is designed for 
the automatic termination of a 
75 ohm coaxial transmission 
line in a coaxial cable system 
when a cable/connector inter-
face is interrupted. 

FEATURES: 
1) Automatic termination when 

interface is disconnected. 
2) Quality workmanship and 

material, insuring long life 
and unlimited disconnects. 

3) Components completely 
contained in housing to in-
sure highest RF integrity. 

4) Elimination of ingress and 
egress problems from un-
terminated ports. 

5) Compact design for compat-
ibility in any application. 

6) Compatible with RG 59 U and 
RG 6U connectors for both 
PVC and plenum cables. 

7) Eliminates chains and loose 
terminators which are mis-
placed or not re-connected. 

8) "D" flat installation to pre-
vent rotation. 

SPECIFICATIONS: 
1) Structural 18 db 0-450 

Return Loss MHz 

2) Insertion loss .2 db 

3) RF shielding 
effectiveness 

<-60 db 
(reduces signal 
1/millionth of 
the voltage) 

4) Material Brass 

(main body) 

5) Plating Bright nickel 
(main body) 

6) Contacts Silver-Plated 

AUGAT ¿RC 
Quality and Innoroin, 

LAC Electronics, Inc. 
901 South Avenue 
Box 111, Horseheads, NY 14845 
(607) 739-3844 

See us at the NCTA Cable Show at Booth 2327-2330 

The concept of "cherry-picking" the cable 
system channels and eliminating converters 
led to packaging SCS in 12-channel incre-
ments. However, the SCS cabinet can ac-
commodate up to 18 channels with space 
remaining for additional equipment. Funda-
mentally, SCS is similar to most top-line het-
erodyne headends (Figure 1), including its 
many options for special situations. 

Input/output modules 
The most commonly used input module is 

the cable-input downconverter. The input filter 
of this unit selects one 6 MHz channel between 
54 and 440 MHz. The signal is amplified and 
downconverted by a phase-locked oscillator 
locked to the master reference oscillator dis-
cussed later. The signal is AGC controlled to a 
10 dB operating window. Top-line models like 
the SCS differ from standard heterodyne sig-
nal processor inputs in extra input filtering and 
the use of hybrid amplifiers used in line distri-
bution equipment, both necessary to prevent 
overload when interfacing a fully loaded 54 
channel cable system as an input. 
An input splitter/amplifier is normally used 

with the cable input modules to preamplify the 
input signal overcoming 13 dB of splitter loss. 
This hybrid amplifier has flat gain to 440 MHz. 
A second input option is a modulator mod-

ule, plug-in interchangeable with other input 
modules. It is not channelized, since the out-
put is standard IF. The modulator modules 
accept .25 to 2.0 volt peak-to-peak video for 
87.5 percent modulation. AM video modula-
tion is accomplished by a double-balanced 
diode hybrid. White sync clip is included fac-
tory set to 95 percent and FM aural modulation 
accepts .2 to 2.0 volt peak-to-peak audio for 
full ±25 kHz deviation. The FM modulator is a 
phase-lock loop (PLL) type for long-term sta-
bility. Video modulation, FM deviation and the 
video/audio ratio are set by front panel 
controls. 
The modulator module is used primarily to 

provide local origination programming, secur-
ity monitoring unique to the MAW system, or 
additional satellite programming not carried 
by the cable system. 
A third interchangeable input module is the 

off-air downconverter. This module has more 
gain for operation, down to — 10 dBmV input 
on all VHF and UHF channels and an ex-
panded AGC range. Overload protection is 
reduced to improve the input noise figure. Pin 
diodes are used to adjust the depth of the 
41.25 MHz aural carrier traps to set the NV 
ratio. This control is on the front panel and 
allows setting the aural carrier 13 to 17 dB 
below the video carrier. This module and the 
modulator module may be used as a mini-
headend independent of a cable system input 
before actual cable service might reach the 
MDU site, as well as a permanent headend. 
The channelized output module accepts 

standard IF signals from its associated input 
module, and passes the signal through a high 
rejection 5.2 MHz SAW filter, thus eliminating 
adjacent channels or the unwanted modula-
tion sideband. The IF is upconverted by a 
phase-locked oscillator referenced to the 
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ou i the market for a rugged, 
1111 're n quality-built, 30hp utility 
trencher? We wet to demonstrate! So, 
if you provide the site provide 

, we'll  

the trencher and the trench.* It's that 

smInpt erested? Call your local Vermeer ile. 
r and ask he about the Vermeer 

V-430 ger" Demonstratio Deale °Gold DS n 
offer. We've the best 30hp trenc got her 

in the industry 
t and we want to prove 

it! I doesn't cost you a dime ... and 
it may be the best investment 

you've ever made. 

'Lengt h of demonstration, length 
of trench and limitations as to the 

severity of the âgging conditions to be 
determined by the participating Vermeer 

Dealer males the demonstration. 

"THE DIGGIN' DUTCHMAN" 

11103 New Sharon Road • Pella, Iowa 50219 • lelex 418 30 Call toll hee 1-800-241-2341 
In Iowa call (515) 628-3141 
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• Made of high technology polymer 
for greater impact strength 
• One piece-two function blade 
• Stop Clamp for adjusting center 
conductor protrusion 
• Color coded for sizes 375-875 
• Operated manually or with a 
variable speed drill 
• One year full warranty 
• Light Weight 
• Competively Priced 
• Faster than competition 

For more information 
contact your distributor. 

Cable Prep StrIppIng/CorIng Tools 

Rpargar garvira Number 5/1_ 

Cable Prep® is number 1 
in Stripping 

Coring 
Tools 

BEN HUGHES 
COMMUNICATION PRODUCTS CO 

304 BOSTON POST ROAD, P.O. BOX AS, 
OLD SAYBROOK, CT 06475 
1203) 388-3559 

the ,nel the.  ,trsn nescui . performance you mou tuuctyauLo dependabilityyvu cgcn.•  

The Perfect 
Packages4g c 

• 2 nights lodging in a deluxe "ski-in, 
ski-out" one bedroom condominium 
with in-room Jacuzzi, fireplace, full 
kitchen 
• 2 Days of Ski Lift Tickets 
• 5 & 7 night packages also available. 

303-887-2571 or Toll Free in Colo. 800-331-9798/ 
Outside Colo. 800-223-7677 P.O. Box 4104, Silver 
Creek, CO 80446 
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master oscillator. The output is filtered to re-
move mixer products and amplified to 45 
dBmV. The output modules are available for all 
channels between 54 to 300 MHz. 

Safeguards and options 
The output channels are combined with 3.5 

dB hybrid splitters. The output amplifier is a 
high-gain hybrid with push-pull output, pro-
viding a net gain over-combining of 15 dB. The 
output level must be adjusted down in accord-
ance with channel loading rules for line ampli-
fiers. SCS may be operated at 54 dBmV output 
on 12 channels with acceptable intermodula-
tion products. 

To preserve frequency relationships estab-
lished at the CATV headend, all downconver-
ter and upconverter oscillators are locked to-
gether by a common reference. Therefore, if 
the inputs are HRC related, the outputs on-
channel will be IRC. Likewise, if the channel is 
off-air phase-locked at the headend, it remains 
so through the heterodyne headend. The ref-
erence module located in the upper left slot of 
the SCS case is designated as the master 
reference. A 31.5 kHz reference signal is dis-
tributed horizontally across the case to the 
converter modules and a 62.5 kHz reference 
signal is distributed down the cases to other 
cases. The reference oscillators are of the 
voltage-controlled crystal type, so should a 
reference be lost, frequency stability is 
maintained. 

If local off-air phase-locking is needed for a 
particular location, an SCS option is available, 
(Figure 2). An off-air phase-lock case is added 
along with a comparator module for the par-
ticular channel. An off-air signal from a local 
antenna or a signal from the cable, phase-
locked to the local broadcast channel is fed to 
one side of the comparator and the opposite 
side receives a signal from a top off of the SCS 
output. A difference error signal is also fed 
back to a voltage-controlled crystal oscillator 
(VCXO), replacing the standard PLL oscillator 
in the output converter. 
SCS may be equipped with voice override 

(Figure 3), which permits a voice message to 
be simultaneously transmitted on each chan-
nel from an in-house source like a dedicated 
telephone or push-to-talk microphone. The 
override system generates a 45.75 MHz video 
carrier and modulated 41.25 MHz aural carrier 
plus DC control signal. This signal is applied to 
the IF output of each downconverter, where it 
switches pin diodes located there. Voice over-
ride capability is useful in situations such as a 
fire or threatening weather conditions. 
The SCS can be a versatile interface head-

end. A unique application (Figure 4) is to use 
standard subscriber type converters between 
the input splitter and the downconverters in 
order to descramble or use other addressable 
features of the CATV system. The high adja-
cent rejection allows use of all the converters 
outputting on either Channel 3 or 4. 
Another application is to use the T channel 

and IF input converter in order to reverse a 
local origination channel and at the same time 
isolate the MATV reverse from the system re-
verse path (Figure 5). 
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Superstation WTBS is in a 
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Installing underground conduit 
This article, used with the permission of RCA 
Cablevision Systems, is an excerpt from De-
sign and Construction of CATV Systems. RCA 
prepared the manual to be a handbook for use 
by their own engineers and technicians. This 
section on underground construction gives 
guidelines on the many considerations in-
volved in installing underground conduit. 

By RCA Cablevision Systems 

Conduit runs usually are classed as main or 
lateral (or subsidiary). A conduit run that fol-
lows a primary route from which branch runs 
extend is considered a main conduit. The 
branches extending from such a conduit are 
called lateral or subsidiary runs. A main con-
duit run may branch in two or more directions 
to large areas of the system, each branch of 
which is considered a main run. 

For our purpose we will refer to this main 
conduit as trunk conduit. Placing conduits of 
sufficient size to house the present system, as 
well as future needs, will prove to be an eco-
nomical measure. The practicality of placing 
two conduits side by side has been con-
sidered, one 2-inch as trunk conduit, the other 
11/2 -inch as distribution. This method is com-
mon in new construction where open trench-
ing is not a problem, boring under streets is not 
necessary, and driveways do not exist. 

If your construction is going to require many 
bores under the streets, driveways and across 
private property, placing conduits side by side 

Figure 1: Above ground 
pedestal 

Cap all armillary cOnOu 

Serv.ce drops 

Anchor pm 

Note: When conduit changes direction, 
splice with flexible conduit to semirigid 
and make all turns with flexible conduit 
or appropriate conduit sweeps. 

would require making double bores and be 
very costly. For these reasons one conduit is 
recommended to act as common carrier of 
both trunk and distribution along primary runs. 
A 3-inch trunk conduit is required for the above 
mentioned reasons. 

This conduit should be of semi-flexible ma-
terial, of sufficient strength not to collapse 
under compaction, and of a smooth wall con-
struction. A.B.S. duct has been proven to be 
the superior material in use for communica-
tions underground systems. (Other duct mate-
rials are available, however, and can be used 
depending upon local government restrictions 
and/or personal preference.) 

Ducts should be straight in order to handle 
the cable installation and radius bends re-
quired to couple amplifiers and other devices. 
The various vaults under study have been 
designed to very tight dimensions and are 
based on entering the duct at a prearranged 
fixed location. Any deviation from these set 
positions, like an up-swing radius or slight 
bending to the left or right, would put a strain 
on the cable radius bends that have been set 
to maximum limits. This could become critical 
and put unnecessary strain on the cables and 
couplings. 

Experience shows that the single 3-inch di-
ameter duct will carry all the cable inserts that 
two 2-inch diameter ducts can handle. The 
single, larger duct will be much simpler for 
cable pulling, save costs on initial installation, 
and in spud boring simplify vault and splicing 
hole settings. As well, it will provide for 100 
percent expansion of cable pulls in the duct 
system after the double 2-inch diameter duct 
system would have been filled to capacity. 

Conduit routing 
The route of the proposed conduit should 

receive careful consideration. In general, it 
should be laid out to provide the most direct 
feed possible. The actual location of conduit 
runs should be in other than paved streets or 
alleys, in order to facilitate future repairs or 
reconstruction and eliminate expensive pav-
ing conditions. 
When planning the location of the conduit 

run, consideration should be given to the fol-
lowing: subsurface digging conditions; pres-
ent and future underground construction for 
sewers, water, gas, power, telephone, etc.; 
number and length of subsidiaries to each 
side of the street; nearness to trees that would 
make the construction work difficult and might 
later result in the roots entering and obstruc-
ting the ducts; the possibility of trees being 
planted over the conduit runs; and the possi-
bility of future landscaping or grading reduc-
ing the earth cover over the conduit. 

Lateral or subsidiary ducts should be 
planned to occupy the main conduit trench as 

far as is practical, especially where street 
crossings are involved, in order to reduce 
trenching as much as possible. This also ap-
plies where two or more subsidiary ducts ex-
tend in the same direction. 
Care should be taken, however, to plan lat-

eral conduit runs so that they will enter build-
ings at the most logical place. Conduit en-
trances into buildings sometimes are provided 
and should be used if practical. In most cases 
the conduit should extend to that particular 
point of the building that will necessitate the 
least amount of conduit construction. How-
ever, where it is necessary to drill through a 
number of partitions, beams, etc., in order to 
place the house cable properly, consideration 
should be given to extending the outside un-
derground conduit so as to enter the buildings 
as near the splitter location as is practical. 
Entrance to attics may be desirable in many 
cases. This can often be done by conduit entry 
into the garage. When crawl space is available 
under the house for distribution, the conduit 
can enter at any desirable point. For mainte-
nance purposes the splitter for distribution 
should be placed as close as possible to the 
crawl entry point. 

Lengths of sections 
The lengths of conduit sections generally 

are governed by the location of manholes in 
the run as required at main points of distribu-
tion, such as street intersections, alley en-
trances, etc., which usually permit spacing of 
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QUALITY YOU'D EXPECT, 
AT A PRICE YOU 
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manholes approximately 200 to 300 feet apart. 
Where conduit sections are not limited by dis-
tribution requirements, as for example in the 
case of underground trunk cables or cables 
connecting two sections of the system, it 
usually is economical and feasible to plan 
conduit sections approximately 600 feet in 
length, provided no appreciable bends are 
involved. 
The longer sections reduce the number of 

manholes and cable setups required, with a 
corresponding decrease in the number of 
main splices and possible underground cable 
troubles. 
The permissible length of a conduit section 

containing a bend or curve depends upon the 
angle between the straight runs on each side 
of the bend and the radius of the curve along 
which the conduit is laid. When the length of a 

conduit section exceeds the allowable limits, a 
manhole should be provided in the curve or 
the manholes adjusted to shorten the section. 

All conduit should be installed in such a 
manner that future plant can be placed at any 
time with no problems of entry or access. All 
conduit ends should be plugged and every 
effort must be made to keep all conduits and 
pull boxes clean. 

Recommended standards 
In the following discussion, directions and 

recommendations for the direct burial of plas-
tic conduit and fittings will be covered. Table 1 
gives the specifications for basic materials. 
This standard provides minimum placing 
instructions. 

During preparation, make certain that all 
foreign matter has Men wiped from both the 
conduit and the fittings at the joints. The con-
duit, when dry, should not insert over three-
quarters of the way into the fitting to make a 
good interference cement weld. Also, where 
practical to do so, change conduit sizes at 
manholes, splice boxes, pull boxes, etc. 
Exposure to sunlight during normal con-

struction is not harmful to the mechanical 
characteristics of the conduit. However, con-
duit stored for periods of longer than 30 days 
should be protected from sunlight according 
to manufacturer's recommendations. Do pro-
vide support for the full length of conduit when 
transporting long lengths, and do not permit 
unsupported overhangs. 

Cementing conduit 
1) Apply a liberal and uniform coat of ce-

ment to the conduit for the full length of the 
depth of the socket and apply a uniform coat to 
sufficiently wet the socket of the fitting. Excess 
cement on the fitting should be avoided as it is 
wiped into the joint and tends to weaken the 
pipe. 

2) Work fast! 
3) If cement should partially dry before the 

joint is made, re-apply it. 
4) Slip conduit straight into fitting with a 

slight twist until it bottoms. Hold the joint for 15 
seconds, (1 minute in extreme cold weather) 
so that the conduit does not push out of the 
fitting. Do not twist or drive after insertion is 
complete. 

5) The joined members must be cured un-
disturbed for five minutes or more before they 
are handled or transported. After this initial 
cure, care must be exercised in handling or 
transporting to prevent twisting or pulling the 
joint. (In cold or damp weather, this interval 
should be increased to allow for the slower 
evaporation of the cement.) 

6) Be sure to wipe off excess cement that is 
left on the outer shoulder of the fitting. Plastic 
bristle brushes should not be used. On large 
diameter conduit the brush should be approx-
imately the width of the fitting socket. 

7) Use only small cans of cement since it 
dries rapidly. Keep container covered when 
not in use and away from excess heat and 
flames. 

Table 1: Basic materials 

Nominal 
size (inch) 

Outside 
diameter 
(inch) 

Tolerance 
O.D. (inch) 

Minimum 
I.D. (inch) 

Diameter of 
test mandrel 
or ball (inch) 

Minimum 
thickness 
(inch) 

Length 
(feet) 

3.500 4.000 ±.010 3.500 3.500 .120 30 
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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 $1200 

Accuracy. 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° 0 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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Backfilling must be made in layers of 6 
inches until a 9-inch cover is achieved over top 
of duct bank, if flooded, or 6 inches if tamped. 
Backfill should be compacted to prevent fu-
ture settling and must meet local ordinances. 
A hydrohammer with a maximum setting of 
2,000 foot pounds may be used only when a 
minimum of 48 inches of cover is maintained 
over the top of the duct bank. 
Sand slurry backfill may be used where 

required by local ordinances or where com-
paction must be gained within a short period of 
time. However, sand slurry may make con-
struction of a planned reinforcing duct struc-
ture difficult. 

If sand slurry is used or material flooded, 
time should be allowed for the mass to solidify 
until it will support the weight of a man walking 
on the structure or 36 hours drying time. A 
30-inch cover must be maintained before 
wheelrolling. 

Governmental requirements usually specify 
that all conduit must clear other substructures 
by 12 inches when crossing or paralleling, or 3 
inches if encased in concrete. 

Municipal, county, state or federal regula-
tions may specify backfilling procedures that 
differ from those outlined. If such is the case, 
local regulations should be followed. 

Substructure damage prevention 
Some damaged facilities can be repaired 

with a minimum of service interruption if they 
are discovered immediately. Of greater con-
cern are those cases of damages that are not 
discovered until later. A broken protective 
covering on a pipe that is not repaired at once 
may later develop leaks from corrosion. A 
damaged sheath of a telephone cable might 
go unnoticed until the first rain soaks into the 
ground and puts hundreds of lines out of 
service. 

All contractors, utility companies and public 
agencies who build or maintain facilities under 
the streets are responsible to the public and to 
each other for maintaining uninterrupted serv-
ice. Because this responsibility is so vital to all 
and damage to underground plant is of such 
magnitude, continuing efforts must be made to 
find solutions to the problem and methods to 
minimize damage to substructures. 

Prior to field operations, as an exavator, you 
should consult the "sub-structure" maps, 
maintained by most cities and the county, on 
which an attempt is made to show installations 
in the street. This is one source from which you 
can make a quick check on many substruc-
tures. However, these records may not be 
completely accurate. If you suspect the pres-
ence of any installations, regardless of any 
other information, you should contact the 
probable owner for accurate data. 
Many different owners of substructures are 

found in your area and their locating and mark-
ing services to you will vary from one another in 
some respects due to their varying size, re-
sources and the physical nature of their instal-
lations. At your request, the owners will give 
locations of their substructures or will send 
copies of their maps, and in many cases will 
locate and mark their facilities in the field within 

the area of your work. These services are free 
of charge. Make your requests for maps or 
field marking at least one week in advance of 
the start of your construction work. 

Field marking to indicate the approximate 
location of owner's facilities should be made 
as follows: 

• In paved areas, the symbol indicating the 
location size and type of installation should be 
painted on the pavement surface. Yellow paint 
is recommended. Each type of owner will use a 
different symbol to identify the location of their 
installations. The following symbols are those 
that are recommended for general use: 
D—Storm drain 
FA—Fire alarm 
G —Gas 
L—Street lighting 
Tel—Telephone 
(Co. Name)—Oil 
TV—Television cable 
P— Power 
R — Railway 
S—Sewer 
T— Traffic signal 
W —Water 
WU—Western Union 

• The letters should be approximately 4 
inches in height and underscored with a line 
indicating the general direction and location of 
the utility. 
• In areas where there is no paving, a stake 

with the symbol of the owner shown thereon 
should be driven in the earth above the utility or 
at designated offets. 
• Field markings of substructures will be 

done from records, or through the use of a 
radio frequency pipe locator. In either case, 
the locations as marked may not be exact. 
Therefore, the indicated location should be 
considered as approximate only. 
Care should be taken to protect and main-

tain substructure location markers to avoid the 
needless cost and waste of time required to 
relocate and mark. However, it is important 
that the utility be requested to re-establish 
obliterated markers. Proceeding without such 
marking almost invariably results in substruc-
ture damage. 
The telephone companies do not make a 

practice of field marking. The size, type and 
shape of their conduit presents a very vulner-
able structure and electronic detectors are not 
effective in locating clay conduits. Therefore, 
the telcos prefer to handle their substructure 
protection by direct field contact between their 
representative and the construction forces do-
ing the work. 
Make arrangements for a meeting between 

your representative and the substructure 
owner's representative to discuss your starting 
location and date, direction in which the work 
will proceed, the anticipated rate of progress 
and other pertinent information. 
Upon your request and when feasible, the 

utility owners will negotiate an agreement for 
the temporary removal (cut and reconnect) of 
their installations to expedite your construction 
work. The provisions of this agreement will be 

dependent upon the factors involved on each 
job. 

Normally, a minimum vertical clearance of 
6 inches between substructures is planned. 
Where this condition cannot be met in the field, 
the owners whose substructures are affected 
should be notified so that a mutually agreeable 
installation can be arranged. 

All of the larger pipeline (oil) companies 
have dispatchers on duty around the clock. 
Furthermore, the dispatchers of the various 
companies have a cooperative arrangement 
whereby trouble reports are identified as to 
map location and immediately relayed by 
telephone to companies having pipelines in 
the vicinity. Thus, in an emergency, a call to any 
one pipeline dispatcher will result in the warn-
ing reaching the company concerned within a 
very short time. 
To conclude with, we have compiled a list of 

considerations for underground construction 
that you can modify and customize to fit your 
particular needs. They are: 
• The project 
• The work 
• Schedule 
• Supervision of the work 
• inspection 
• Permission to perform the work 
• Public relations 
• Construction and access roads 
• Substructures 
• Survey 
• Indemnity 
• Angles and bends 
• Use and grading of working strip 
• Damaged material 
• Working strip 
• Protection of property corner markers and 

survey monuments 
• Excavations 
• Cleaning conduit and protection of open 

ends 
• Backfilling 
• Compaction of backfill 
• Substructure damage prevention 
• Field practice 
• Miscellaneous operations 

Similarly, some considerations for 
procedures underground are: 
• Planning, engineering and development 
• Material research 
• Drawings and plans 
• Installation permits 
• Selection of contractor 
• Installation drawings and specifications 
• Specific job acceptance by contractor 
• Notify all utilities of intent to start work 
• Request substructure identifications 
• Public notification of intentions 
• Materials to job site 
• Public safety, road blocks, signs, barriers 
• Inspection and acceptance of the work 
• Public relations 
• Compaction and backfill 
• Landscaping and acceptance by the 

public 
• Final acceptance of contractor's 

obligations 
• Private property easements 



TRILOGY LEADS IN TECHNOLOGY: 

You cannot find a lower loss coaxial 
cable than MC2. The graph speaks for itself. 

The harnessing of air as the dielectric 
for MC2 Coaxial Cables is a unique achieve-
ment that assures the lowest attenuation over 
the longest distances. Particularly valuable for 
reducing the customary number of amplifiers 
in new installations, and for assuring a 
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stronger signal in rebuilds and upgrades. 
The cost-effectiveness in all situations is 
considerable. 

And the polyethylene sleeve— 
totally bonded to sheath and disc 
spacers—assures superior handling charac-
teristics. With MC2, you don't have to trade off 
signal strength for tight bends and ruggedness. 
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Figure 1: Hospital-based computer-controlled addressable TV system 
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Opportunities in the 
hospital television market 
By Ed Miller 

Manager Hospital TV Systems. Bunting Inc 

And John Larounis 
Vice President. Marketing B,ri rg Inc 

The hospital market may well be an unsung 
hero in the cable television industry's efforts to 
expand its subscriber base. The hospital envi-
ronment has one of the largest untapped 
captive-viewing audiences available. To date, 
the cable television industry has not had great 
success in attracting cable television to their 
institutions. 

To give you some idea of the potential size 
and impact of this captive-viewing population, 
let's look at some industry statistics. There are 
roughly 1.2 million patient beds available to 
new television viewers entering hospitals 
throughout the United States every single 
week. Even when you exclude psychiatric 
hospitals and unoccupied beds, the total still 
nears 1 million. In addition to these television 
viewing patients, come their friends and family 
members, which stream into their rooms over a 
period of a week (one week is roughly the 

average length of a patient's stay in a typical 
hospital). Every week, these 1 million viewers 
leave their beds for home and a new group of 
patients enter the hospital. 

If, in fact, cable television has been offered 
through the hospital, the patients' bedside 
environment may well be the first lengthy ex-
posure for them to the cable medium. In the 
hospital, the only distraction (or link with the 
outside world) for patients is the television. 
Average television viewing time in the hospital 
is roughly twice that for the average home 
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television viewer. When cable television is not 
present, patients are often frustrated with the 
lack of variety and poor quality of off-air televi-
sion broadcasting. Certainly there is no place 
that U.S. citizens are more used to spending 
dollars than in the hospital. 

Transition and opportunity 
The hospital television market is undergoing 

a rapid transition. To date, most hospital televi-
sion systems have been simple off-air VHF 
television systems operated on a pay-per-day 
or pay-per-stay basis. These pay television 
programs have traditionally been operated by 
local or national television rental service ven-
dors and occasionally by the hospital itself, 
often through volunteer services. These televi-
sion rental pay-per-day operations have pro-
vided tremendous profits to those few compa-
nies offering the service. Hospitals often gave 
away this revenue base because they con-
sidered themselves "non-profit" health care or 
charitable institutions and "not-for-profit" 
businesses. 

Unlike businesses, hospitals have received 
reimbursement for their expenses based on 
their incurred costs, therefore never needing 
to look for profitable business opportunities. 
The revenues generated by patient television 
systems were considered "superfluous" even 
though an average size hospital could gener-
ate well over $1 million in revenues over the life 
of the system. However, in the past year, the 
mechanism by which hospitals receive their 
"pay check" has changed drastically due to 
the institution of Diagnostic Related Groups 
(DRGs). These DRGs require hospitals to be 
paid by insurers such as Medicare, based on 
the patient's diagnosis rather than the ex-
penses they incur. If a hospital spends more 
than it gets paid, it must absorb the loss. If it 
spends less, it profits. Profits, if found, can now 
be kept, or at least used to defray unre-
imbursed expenses. This recent change has 
forced hospitals to re-define themselves as 
businesses often competing for patients in the 
marketplace. To hospitals, television service is 
one of the most visible services it offers to the 
patient/consumer, and cable service can pro-
vide a competitive edge. 

Today, new systems are available that were 
designed specifically for the hospital environ-
ment. One such system utilizes computer-
controlled addressable technology for total 
television control on a pinpoint basis for every 
patient in the hospital. Of particular impor-
tance is the fact that for the hospital environ-
ment, the selection of television sets is limited 
to those that specifically meet the hospital 
safety codes. This new system is designed for 
hospital-approved televisions. Previous cable 
television addressable tap-type systems have 
met with very limited success in the hospital 
environment. Hospital television systems are 
often required to provide pinpoint control for 
educational viewing on a "prescription" basis 

'This new technology is 
unique in that 
television control 
is... obtained... by 
actual control of the 
microprocessor-tuned 
TV, turning each set 
into an intelligent 
receiver' 

with verifiable billing, as well as for standard 
pay-per-day entertainment services. Fully in-
teractive systems for entertainment and edu-
cation are often required, utilizing single-coax 
cabling and existing hospital-approved televi-
sion equipment, thereby limiting the type of 
equipment that can be installed to those meet-
ing hospital safety codes. 
Although pay-per-view television for cable 

subscribers in the home has not had glowing 
success, in the hospital it has a history of 
acceptance. The hospital television market 
probably is unique in its use of pay-per-view 
television. For many years, prescription pay 
television for educational purposes, as well as 
movies-for-a-fee have been widely used. The 
patient in the hospital does not have the choice 
of whether or not to go to the movie theater. The 
potential for "impulse" buying is, therefore, 
very high. 

The technology that allows for basic com-
puter-controlled television functions required 
by hospitals has the built-in capability to han-
dle pay-per-view at little or no additional cost. 
The otherwise enormous volume of pay-per-
view subscribers required in order to be profit-
able in the home market is not needed to be 
profitable in hospitals. The system described 
herein is, in fact, a two-way addressable sys-
tem, allowing for "interactive impulse" buying. 
Furthermore, the negative impact of the video-
tape movement on the home cable television 
subscriber market doesn't apply to the hospi-
tal television viewing market. Also, the prob-
lem of pay-per-view in the home based on a 
"crunch" of telephone call-ins is eliminated 
with this new hospital television computer sys-
tem. Pay-per-view broadcasts can either be 
pre-programmed or bought on an impulse 
basis by the patient right through the television 
set. 

Theory of operation 
Bunting's hospital-based computer-con-

trolled addressable television system is mod-
eled after existing coaxial cable technology 
(see Figure 1). No telephone interface or sec-
ond cable network need be installed. The sys-
tem has been designed in this manner be-
cause virtually every hospital in the United 

States has an MATV coaxial cable system 
already installed. 
The method by which interactive control is 

provided is called frequency division multi-
plexing. Because the frequencies for televi-
sion control and the frequencies for TV-to-
computer "talk back" are different, bi-
directional communications can be estab-
lished at the same time. The system's televi-
sion control functions are placed between two 
low-band VHF channels and both talk back 
and addressability are in the "T" sub-channels 
(below VHF Channel 2). Although this design 
inherently lends itself to adaptability with sub-
split type local area network (LAN) broadband 
distribution systems, adaptations can be 
made for different configurations of broad-
band coaxial cable-based LANs. 
The heart of the system is the central televi-

sion controlling computer. This microcom-
puter is designed around standard 8-bit proc-
essing technology. Memory for the system is 
provided in both hard and floppy disk with 

"modular" increases in memory easily avail-
able to fit the size and functional complexity of 
the system. This microcomputer can be linked 
to remote terminals throughout the institution 
or in a central control area off premises. Such 
remote links can be provided through hard 
wire or by modem depending upon the dis-
tances required between central and remote 
terminals. Multi-site facility control is therefore 
easily obtainable. In fact, a central office in a 
major metropolitan area could control every 
television in every hospital (and many other 
types of facilities such as hotels) with either 
billing on a local basis or centrally controlled. 
Upon installation of the microcomputer, the 
configuration of patient rooms is entered into a 
main data base, which is then utilized for pur-
poses of both control and billing. 
The microcomputer is tied into the RF distri-

bution system through a series of command 
modulators. The modulators transform the dig-
ital information onto an RF carrier for distribu-
tion on standard MAN or CAN coaxial cable-
based systems, within each institution. The 
central microcomputer system can address 
thousands of outlets. Once the digital signal is 
processed onto an RF carrier, it is distributed 
throughout the institution's MATV/CATV televi-
sion system. This RF signal can be processed 
through a specially designed bi-directional 
amplifier, which allows for control from the 
computer to the television as well as for inter-
active talk back from the television to the com-
puter. Although coaxial cable is, by its very 
nature, bi-directional, typical RF distribution 
amplifiers are one-way devices only. To elimi-
nate this inherent limitation, the bi-directional 
amplifier is used. 
When the digital signal has reached the 

appropriate outlet it then enters a uniquely 
designed addressable tap, which is activated 
to allow a subsequent television control fre-
quency to pass through it into the television 
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itself. Each addressable tap, whether it is de-
signed for large- or small-screen television 
sets, is set right in the field. This is accom-
plished by a "dip switch," simplifying both 
installation and service procedures. Once the 
desired activity at that particular addressable 
tap has been accomplished, the central televi-
sion computer continues its polling process 
until it reaches the next tap in which an activity 
is required. To the consumer, all of these 
events seem to occur instantaneously. 

Central television computer control applies 
to either large-screen televisions or the more 
popular small-screen ones (5") at the bedside. 
In either case, once the digital television infor-
mation is received inside the television, it is 

processed into a control signal for the micro-
processor, which, in turn, controls all tuner 
function of the television set itself. This new 
technology is unique in that television control 
is not obtained through "jamming" a frequency 
at the tap through a series of oscillators, but by 
actual control of the microprocessor-tuned TV, 
turning each set into an intelligent receiver. 
By this microprocessor-control method, 

each function of the television set can be con-
trolled on a discrete basis. Total control of 
pay-per-view functions are therefore achiev-
able. Additionally, a talk-back modulator in the 
television set allows the television controlled 
by the viewer to request a myriad of control 
functions to be implemented by the central 
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television computer. This is what gives this 
hospital television system its unique ability to 
allow impulse pay-per-view buying of cable 
television channels, as well as pinpoint chan-
nel control for prescribed medical education 
programs. The interaction between patient 
and television is processed locally within the 
television. Once the television is polled by the 
central television computer, the information is 
uploaded. A special receive demodulator 
transforms the RF signal back to digital so the 
information can be processed by the com-
puter for purposes of billing and tabulation. 
Interactive television systems such as these 
also allow for general system self-diagnosis, 
designed to simplify service in addition to lo-
cating malfunctioning or missing television 

sets. 

Business considerations 
Cable television service for hospitals in the 

United States may not only be a significant 
source of additional untapped revenues for 
cable television companies, but may in fact be 
one of the most significant marketing tools 
available today. Cable television service can 
be contracted for directly with the hospital or 
with existing television rental service compa-
nies. However, more often than not, hospitals 
look toward their local cable television fran-
chisee not only to provide television program-
ming service, but to recommend a vendor who 
can provide state-of-the-art equipment as 
well. 

Even if the hospital asks the cable fran-
chisee for a turnkey system, this should not 
pose a stumbling block to the cable television 
company, as administrative arrangements can 
easily be made with companies that function 
as television service management inter-
mediaries. These management companies 
can provide all of the necessary in-house 
equipment financing and administration of the 
television rental programs, as well as collec-
tion of monies within the hospital for direct 
payment to the cable franchisee. A recent 
experience with one hospital requiring basic 
cable television service showed a minimal re-
quired increase to the patient of only 250 over 
their existing $2.50 per day rate for off-air 
television (a virtually negligible cost). The new 
computer-controlled television concept also 
allows for billing verification and on-site collec-
tion by the hospital if it chooses to do so with a 
minimal increment to current staff. 

In fact, a desire for premium subscription 
service has generated a significant business 
opportunity for the local satellite master an-
tenna television (SMATV) businesses, which 
have jumped at the opportunity. This alter-
native has generally been a last resort by the 
hospital, which may not feel capable of deal-
ing with its local cable company. Manufactur-
ers of automated tape-drive systems showing 
closed circuit in-house movies also have seen 
sales become quite brisk. 
The hospital environment has never been 

more ready for cable than today. Flexibility in 
the way hospitals need to be approached will 
be a key to success. The time is now. V3.-  
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Figure 1: Basic cable topologies 
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Transmitting digital data 
on a broadband system 
By Lawrence W. Lockwood 
President. TeieResources 

Use of broadband networks for data trans-
mission is becoming more important because 
two industry giants have initiated the estab-
lishment of de facto standards. IBM, in con-
nection with Sytek, has produced and stand-
ardized a network (IBM PC Network) employ-
ing RF broadband (CATV) technology. 
General Motors has also standardized a 
broadband network system, originally devel-

oped for use in its factories, offices, labor-
atories, etc., called MAP (manufacturing au-
tomation protocol). 
Response to MAP has been astounding. A 

MAP user group has been set up under the 
sponsorship of the Society of Manufacturing 
Engineers. Currently over 200 companies, all 
customers for data processing and communi-
cations products, are members of that group 
and have endorsed MAP MAP is racing to 
maturity at a speed indicated by the fact that 

'Topology cost and 
installation 
considerations favor 
single-cable... for the 
distribution of RF 
signals' 

Figure 2: Simplified cable 'tree' system 
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Figure 3: Two-way CAN system 
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chips are in process and prices dropping. The 
current use of broadband technology in data 
transmission is increasing and its future is 

assured. 
Throughout this article, references to a 

broadband network are generic—the refer-
ence is to a CATV network only when so noted. 
We'll begin our overview with a look at system 
parameters, including cable topology (net-
work configuration), carrier-to-noise ratios 
(C/N), bit transmission rate, bit error rate and 
bandwidth. Then we'll finish with design prac-

tices and maintenance. 

Cable topology 
Cable topology, or architecture, concerns 

the physical arrangement and connectivity of 

the network's elements. For the uses con-
sidered here, the topologies are four basic 
types: star, ring (or loop), tree and the bus (see 

Figure 1). 
The star topology is the one used by the 

phone companies. The center of the star is the 
local exchange and then trunks are used to 
interconnect many exchanges. In the past— 
and to a limited degree today, particularly in 
rural areas—the tree network was used. This 
was the "party line" phone system. There are 
distinct advantages (and disadvantages) to 
the use of the star topology in a broadband 
digital data distribution system. One most sig-
nificant advantage is the lower C/N of this 
system as compared to the tree system. This is 
due to the fact that the return path of the tree 
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system accumulates noise from all the 
branches of the tree. It acts as a funnel, col-
lecting all the noise in the return and dis-
tributing it to the headend. This includes noise 
from many branches not used in a given data 

transmission. 
Another advantage of the star system is 

security, both from data privacy and system 
operational reliability viewpoints. If one leg of a 
star fails, the system can still operate much 
nearer full system capability than if a portion of 
the trunk fails on a tree system. 
The largest disadvantage to the star top-

ology is initial cost. For a two-way CAN instal-
lation, the costs can run from approximately 
three to five times the amount per mile required 
compared to the use of the tree topology. 

CAN systems generally use the tree system 
(Figure 2). The bus is simply a special case of 
the tree, in which there is only one trunk with no 
branches. The reason for the large use of tree 
topology in CAN was the logical use of this 
method in one-way (downstream) distribution 
of the only product under consideration at the 
time of CATV inception. This product, of 
course, was and is N entertainment. 
A representative diagram of a more com-

plex two-way CAN system with several trunks 
and several hubs (such as would be required 
in covering a large area) is shown in Figure 3. 
Bridger switching is indicated in this diagram. 

Single- vs. dual-cable considerations 
All two-way broadband networks used for 

data distribution work similarly: transmitted 
carrier signals are sent to a central point 
(headend), where they are retransmitted to all 
points on the network. To accomplish this bidi-
rectionality, two different cable schemes are 
used: single-cable and dual-cable. A dual-
cable network uses one cable for the "in-
bound" carriers (towards the headend). The 
other cable, created through a physical loop at 
the headend, is used for the "outbound" 
carriers. 

Single-cable schemes (widely used in CAN 
distribution) employ only one cable, which 
uses a frequency spectrum split to achieve 
bidirectional communications. Three fre-
quency splits are used: sub-split, mid-split 
and high-split. The available frequency range 
is split into a "return" band (from the user to the 
headend) and a "forward" band (from the 
headend to the user). Figure 4 (A, B and C) 
illustrates the frequency allocations for each 
(assuming a 400 MHz system). 

In the sub-split format, the total bandwidth of 
the return path is 25 MHz (5-30 MHz) and the 
total bandwidth of the forward band is 346 
MHz (54-400 MHz), again given the 400 MHz 
overall design limit. This equates to 371 MHz of 
bandwidth available for communications serv-
ices. The capacity, conforming to standard 6 
MHz television bands, is 4 and 56 channels for 
the return and forward paths, respectively. All 
of the available bandwidth is not normally used 
with conventional video assignments; there 
are some bandwidth "gaps" that reflect other 
traditional channel uses. 

Sub-split has been the most popular 
scheme with the CAN industry because it can 
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Reader Service Number 72. 
support two-way communications and still of-
fer the normal entertainment bandwidth. 

Industrial or institutional trunks provided by 
the CAN industry are composed almost ex-
clusively of single-cable networks. Both sub-
split and mid-split are employed. (Rented 
bandwidth from CAN suppliers, incidentally, 
costs substantially less than similar Bell serv-
ices.) Single-cable modems are typically re-
quired to interface directly to these industrial 
trunks, and gateways can be established to 
provide connections from privately owned lo-
cal networks to the CAN network, both for 
dual- and single-cable formats (more about 
gateways later). 

After a lengthy investigation, Atlanta-based 
Cox Cable Communications determined that 
the most efficient implementation for common 
communications user applications (such as 
sports briefs, stock market reports and news) 
and interactive applications (such as data 
transfers, home banking, home shopping and 
business) is a packetized data service em-
ploying a carrier sense multiple access with 
collision detection (CSMA/CD) protocol on a 
single-cable network. 

Other multiple system operators have tested 
frequency-agile CSMA/CD modems in net-
works with as many as 20 amplifiers arranged 
in a forward cascade. The results have been 
reliable bit error rates ranging from one in 109 
to one in 109 with carrier-to-noise ratios rang-
ing from 15 to 27 dB. With error detection and 
correction, the bit error rate can be reduced to 
as low as one in 10' 2. 

Figure 4(B) illustrates the mid-split format. 
The bandwidth of the return path is 103 MHz 
(5-108 MHz) and the bandwidth of the forward 
path is 226 MHz (174-400 MHz), equaling 329 
MHz of total bandwidth (again with a 400 MHz 
system). The 6 MHz channel capacity for mid-
split schemes is 14 and 38 respectively, for the 
return and forward paths (again, not all avail-
able bandwidth is used). 

For local networks, the mid-split format has 
been the most popular because of greater 
available bandwidth for the return path. This 
increased bandpass allows for more duplex 
data communications links. 

Figure 4(C) illustrates the high-split scheme. 
This format divides the available bandwidth 
into two equal portions for the forward and 
return paths. The return bandpass is from 5 to 
174 MHz and the forward bandpass is from 
234 to 400 MHz. 
The advantage of high-split is an increased 

return path allocation. However, none of the 
high-band VHF channels (7 through 13) can 
be used in high-split schemes since these 
frequencies fall into the guard band, which 
separates forward and return channels. High-
split networks are more appropriate for pure 
data communications applications than for 
mixed-mode services (including video). 

Figure 5 illustrates the dual-cable band-
pass. The normal bandpass is from 54 to 400 
MHz, for a total of 346 MHz. Channel capacity 
is the same as the forward bandpass of a 
sub-split network, or 56 channels. 
The determination of which cable topology 
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to use depends on the network applications. 
For example, a modem with a bandwidth effi-
ciency of 2 bits per hertz (relatively efficient), 
supporting a Ti channel rate (1.544 MBPS) 
requires only 772 kHz of bandwidth (or roughly 
three-quarters of a megahertz). Thus, mid-split 
can support about 140 such links (full-duplex) 
per network using fixed-frequency modem 
technology. If frequency-agile technology is 
employed through a shared-channel con-
tention scheme such as CSMA/CD, additional 
data channels, and subsequently more users, 
can be supported. 

If the purpose of the network is to take off-air 
television channels and retransmit them on 
normal CAN channels to TV receivers, then 

sub-split or dual-cable must be used. 
Dual-cable networks normally are not as 

cost-effective as single-cable networks, 
mainly because they require twice the cabling, 
hardware and amplifiers to support the same 
number of outlets. Thus, the selection of cable 
topology must be based on the required 
bandwidth/applications, costs, and on which 
scheme is easier to design, install, maintain 
and integrate with other common carrier net-
works. The single-cable network has half the 
number of components of the dual-cable, and 
thus can be retrofitted into most facilities (Fig-
ures 6 and 7). The dual-cable scheme requires 
twice the amount of hardware to support the 
inbound and outbound cables. Because of 
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this, it may be difficult to find the space to 
mount or service all the dual-cable network 
components. 

Amplifier selection, implementation and op-
tions are also directly affected by which net-
work scheme is chosen. For the single-cable 
topology, sub-, mid- and high-split options are 
available from a large number of manu-
facturers. 

Amplifiers used for dual-cable networks 

cost less than bidirectional amplifiers because 
no filters or return amplifier modules are re-
quired. However, since the dual-cable network 
requires twice the number of amplifiers, the 
single-cable network costs less overall. This is 
due to the offset in equipment price and the 

additional labor required to install two cables 
versus one. Some savings are possible if the 
amplifiers can support both the inbound and 
outbound cables within one housing and sev-
eral manufacturers currently offer such 
amplifiers. 

Dual-cable networks have been used for 
many years. However, topology, cost and in-
stallation considerations favor single-cable 
topologies for the distribution of RF signals in 
data processing, video, control and audio 
applications. 

In any cable configuration for digital data 
transmission, the specifications of the IEEE 
802 local network standards should be con-
sidered very carefully, since most data sys-
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tems will have to work with other local area 
networks (LANs). These standards are yet not 
fully completed. However, the IEEE 802.4 local 
network standard specifies a single cable us-
ing either a sub-split, a mid-split or a high-split 
configuration. The sub-split standard has 5 to 
30 MHz reserved for the inbound frequencies 
and 54 MHz and up reserved for the outbound 
frequencies. The mid-split is 5-108 MHz in-
bound and 162 MHz and up outbound. The 
high-split is 5-174 MHz inbound and 234 MHz 
and up outbound. However, it should be noted 
that the IEEE 802.4 preferred standard is mid-
split. A single cable requires that an up-
converter be provided in the headend to trans-
late the inbound frequency to the outbound 
frequency. 

Gateways 
Separate networks may be connected to a 

common trunk through devices called "gate-
ways" (see Figure 8). These devices can be 
set to pass only a selected frequency band so 
that each user can be isolated from other users 
on the common trunk. One well-known system 
currently using this approach is in the New 
York area. Manhattan Cable Television pro-
vides a dedicated commercial trunk to serve 
the banking community in New York's financial 
district. This trunk is primarily used for passing 
data from one branch of a bank to another. 
Other gateways can connect to national data 
transmission networks such as TeleNet and 
Tymnet and extend the range of a local area 
network across the country. Any moderately 
sophisticated data network may also require 
interconnection of broadband and baseband 
networks. Different types of gateways will be 
used for these operations. 

Wansmission rates, bandwidth and C/N 
Basically, there are only three ways an RF 

carrier can be modulated. Its amplitude, fre-
quency or phase can be changed by the mod-
ulating signal. Since only modulation with 
pulses is being considered here, these would 
be referred to as 00K (on-off keyed), FSK 
(frequency-shift keyed) and PSK (phase-shift 
keyed). OOK is referred to here as AM (ampli-
tude modulation) because in reality the modu-
lation can be anything from an 80 percent to 
100 percent change in the carrier amplitude. 
The bandwidth required to transmit digital 

data on a pulse stream depends on the data 
rate (bits/sec) and the duty cycle of the pulse 
stream (pulse width). A pulse train having a 
data rate of n bits/sec occupies a bandwidth of 
approximately n hertz (in this treatment we 
consider only the fundamental frequency of 
the pulse and take a pulse duty cycle of 50 
percent). However, when these pulses AM 
modulate a carrier, the occupied bandwidth is 
always equal to or greater than 2n hertz be-
cause the modulation process produces a 
frequency spectrum with sidebands. FSK, on 
the other hand, produces an occupied band-
width that depends on how much the carrier is 
shifted. A commonly used expression for the 
modulated bandwidth (BW) of a periodic FSK 
signal is: 
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BW = 2àf + 2B 

where: 
= frequency deviation 

B = n = baseband bandwidth 

If àf » B, the bandwidth approaches 2àf. 
Thus, if one uses a wide separation of tones in 
an FSK system, the bandwidth is essentially 
just that separation. It is virtually independent 
of the bandwidth of the baseband binary sig-
nal. This is distinctly different from the AM 
case. 

If ,Cif « B, the bandwidth approaches 2B. In 
this case, even with the tones chosen very 
close together, the minimum bandwidth is still 
that required to transmit an OOK (AM) signal; 
here the bandwidth is determined by the 
baseband signal. 
The first case (af » B) is commonly called 

wideband FM, the second (àf « B) nar-
rowband FM. FSK is frequently used because 
it offers a signal-to-noise improvement over 
AM, but this is only true if iàf is large enough. 
We may specifically compare the FM and AM 
systems. We assume the same unmodulated 
carrier power and noise spectral density for 
both systems. (These quantities are measured 
here at the output of the IF amplifier.) With a 
100 percent modulated AM signal, and the FM 
operating above threshold, the comparison is: 

(So/No)Fm = 3132(So/No)Am 

where: 
6 = index of modulation = 'CLUB 

The results presented in the following ex-
amples are measured values and are some-
what lower than predicted by this theory. A 
commonly used criterion is that when eàf/B = 
0.6, FSK is approximately equal to AM. Thus, in 
order to gain any significant improvement in 
signal-to-noise ratio using FSK, the occupied 
bandwidth must be greater than the band-
width of an AM signal. If àf/B = 1, the oc-
cupied bandwidth of FSK is two times that of 
AM and the signal-to-noise improvement is 
approximately 3 dB (the theoretical improve-
ment would be expected to be 362 = 3, or 4.8 
dB). Almost the same performance of non-
coherent FSK can be obtained by using AM 
with a synchronous (phase-locked) 
demodulator. 

Bit error rates 

Another comparison can be made by com-
paring the differences in calculated bit error 
probabilities for the different types of modula-
tion. AM has the poorest performance, and 
FSK with non-coherent detection (not using a 
phase-locked loop detector) has an improve-
ment of about 2.5 dB in the C/N for the same bit 
error rate (BER). Coherent PSK, however, is 
3.5 dB better than FSK. The problem is that 
PSK is sometimes difficult to demodulate, es-
pecially when a large number of non-coherent 
signals must be detected. This occurs when a 
receiver using a phase-locked loop (PLL) ac-
quires the PSK signal. The PLL cannot tell if the 
phase it starts with is 0° or 180° unless some 

method of determining this is built into the 
data. 
Complicating things further is the problem of 

acquiring a signal rapidly and then being able 
to remain at 0° when a long 180° data pulse is 
received. If only one signal such as that from a 
space probe is being received, this is not a 
problem because for these applications the 
phase-locked loop can have a very long time 
constant. When a new signal of unknown 
phase must be locked on to every few milli-
seconds, however, the loop must be relatively 
fast and also change phase and lock onto the 
180° data pulse when it occurs. 
These factors make PSK demodulation 

somewhat more difficult than other schemes. 
A plot of error rate versus C/N for a typical FM 
data transmission channel is shown in Figure 
9. The C/N is measured in the bandwidth of the 
data modulated carrier and should not be 
confused with C/N specifications for a CAN 
system, since these specs are measured for 
the bandwidth of a TV modulated channel 
(much wider than the typical data modulated 
channel). This plot is representative of the 
general performance range of products on the 
market. 

In many commercially available products, a 
10 -8 BER may be obtained in the products' 
normal operating range of C/N ratios. 
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In maintaining the BER during operations, 
two capabilities must be present: 1) the capa-
bility to detect that an error has occurred, and 
2) the capability of correcting that error. There 
are many accepted methods of performing bit 
error control, ranging from simple "checksum" 
techniques to cyclic redundancy checking 
(CRC), Trellis coding and many more—some 
quite sophisticated. All error control methods, 
however, use "overhead," which really means 
bandwidth is used for control that cannot be 
used for data. Therefore considerable care 
must be taken, examining the C/N, bandwidth, 
bit rate, etc., before a BER control method is 
specified for a system. 

Design practices 
We have now addressed many considera-

tions necessary in the design of a reliable 
two-way broadband data transmission sys-
tem. However, in designing a broadband net-
work of any size, the network engineer has to 
design for future expansion and ensure that 
the output level at all the network taps is at a 
specified amplitude and tolerance. As well, 
physical building layouts and conduits may 
dictate a very restrictive topology. Single-
cable networks fit into the majority of buildings, 
especially if the network is to be installed in an 
existing facility. 

Another important design consideration in 
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the dual-cable versus single-cable choice is 
quite elemental. In the aerial portion of the 
system, if there is not physical room on the 
poles for another cable, can it be overlashed? 
An important element in the design of a 

system is the specification of a bridger 
switcher system (more about this under 
maintenance). 

If voice or other sensitive data is to be used 
on the system, then security provisions should 
be considered. Presently, there are two meth-
ods in use on broadband systems that are 
adequate into the foreseeable future. The fed-
erally approved data encryption standard 
(DES), which is widely used in data transmis-
sion by many customers (e.g., banking and 
other financial transactions), may be speci-
fied. The other method supplied by some mo-
dem manufactuers is more analog in nature. In 
essence, it borrows a technique from the 
spread spectrum field—frequency hopping. 
These modems are usually termed "frequency 
agile." 

Another factor to be analyzed in specifying 
system design is the practicability of the use of 
fiber optics in at least some portions of the 
system. If the system transmission is to be all 
digital, then fiber optics should be seriously 
considered, particularly for long trunk runs. 
Enough practical field experience in this area 
exists around the world to justify such a con-
clusion. The advantages are too numerous to 
list here and are generally well-known, but in a 
broadband system one of the most important 
is its immunity to RFI, and in a tree topology 
CAN system this is of great importance par-
ticularly regarding ingress. Recent laboratory 
work performed by Bell has shown that the 
practicability of use of fiber in the downstream 
entertainment services is closer to field use 
than many engineers realize. Using single-
mode fibers, data rates have been demon-
strated sufficient to carry 200 TV signals on a 
single fiber over a distance of 42 miles. It is 
also of some significance that an ANSI (Ameri-
can National Standards Institute) committee 
(X3T9.5) has developed a standard for a 100 
MBPS fiber-optic data transmission token ring. 

Maintenance 
A good carrier-to-Gaussian noise ratio must 

be maintained at all times. Almost all CAN 
systems have some aerial portions and these 
portions are particularly subject to outdoor 
hazards, such as fallen trees or electrical 
storms. Experience has shown that inter-
ference caused by ingress from a 60 cycle 
power source is quite common (especially in 
sub-split systems). Power company equip-
ment is often quite old and a bad storm can 
disrupt old and degraded grounding, put hair 
cracks in insulators, etc.; none of which gen-
erally interferes with the distribution of power 
but rather produces interference because of 
ground loops, corona and too many others to 
list. Therefore, in maintaining a two-way data 
system's performance, close and continuous 
work with the power company is required. 

At this point a few remarks regarding 
bridger switching are in order. The use of a 
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switcher is shown in the block diagram in 
Figure 3. This system has a remotely address-
able electronic switch at each trunk-bridger 
station. This configuration may be overkill (a 
switch at each station) depending upon the 
distribution system design. These switches 
allow the headend computer to interrupt re-
verse signal paths on each feeder in the sys-
tem. These switches do not affect the reverse 
trunk in any way. However, reverse trunk 
switches may be used to minimize the number 
of reverse amplifiers converging at the 
headend. 

Since the upstream path of the bidirectional 
CATV cable network collects and accumulates 
noise and ingress from all points in the system, 

these levels at the headend upstream output 
may be high enough to cause significant error 
degradation of upstream data messages. To 
minimize this effect, each trunk-bridger ampli-
fier in the cable network may be provided with 
a gating switch in the return (upstream) signal 
path. 

In one mode of usage of bridger switching, 
the switch will be normally left open in all trunk 
bridgers, thus disconnecting all feeders (ex-
cept the one with the data source) and leaving 
only the trunk line as an upstream noise 
source. Upon command from the control cen-
ter, the switch in a particular trunk bridger 
station will be closed to permit upstream re-
sponse from this source. This mode of opera-
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Figure 6: Single-cable topology 
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somewhat cheaper than those used in single. 
required for dual-cable. 
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local area network is shown. Each amplifier is 
frequencies in both directions at once. The 

missions and retransmits them on different 

Headend 

Building A 

Tap à Outlet 
—R>— Two-way amplifier 
--€(— Directional coupler 

—CZ Two-way splitter 
Three-way splitter 
Termination 

Note: No redundancy shown. 

components, cabling and complexity of 
environment. The one-way amplifiers are 
cable topologies, but twice as many are 

Trunks 
Building C 

Headend 

--1) 
  Buildin A 

—•— Tap êtà Outlet 
- One-way amplifier 
—6t— Directional coupler 
—CZ Two-way splitter 
—CE Three-way splitter 

Termination 
Note: No redundancy shown. 

'GUARD POWER CABLE POWER FOR ALL SEASONS 

MODEL NS-6015-0 
FERRORESONANT POWER 

SUPPLY 
FEATURES 

The Model NS-6015-0 is conservatively 
rated at 15 amps/60 VAC . . .A11 active 
components are located in the plug-
in module, which allows for easy in-
stallation and servicing in the com-
pact (8"Wx8"Dx11"H) housing. Various 
options available. 
— The Power Guard NSN-6015 is avail-
able with a retrofit plate for use in 
other power supply and standby 
power supply housings!*** 

MODEL SB-6012-24-0 
STANDBY POWER SUPPLY 

FEATURES 

TWO-YEAR WARRANTY 

ea 

•-•=u11111 

Temperature-compensated battery 
charger; totally modularized elec-
tronics; all active components on 
plug-in modules; automatic switch 
over when either module removed; 
simple, fast installation; security locks; 
built-in short circuit and overload pro-
tection; under voltage protection; ap-
proved quick disconnect; and large 
battery compartments. Various op-
tions available. 

Made in USA 
e: 

Audioguard Inc. is able to give a limited two-year warranty on the POWER GUARD 
power supply due to the "kool" operation created in the design of the proprietary 
transformer and the packaging of the unit. Tests indicate a 20 (plus) year projected 
life. 

POWER 

GUARD 
RO. Box 549 • Hull, Georgia 30646 

(404) 354-8129 

tion is most particularly effective in a system 
using a polling protocol. In some bridger 
switching systems available, the command 
does not cut off the extender completely but 
inserts a pad in the extender portion—usually 
about 6 dB. 

In addition to the operational advantages, 
maintenance considerations are such that it is 
generally agreed that a good upstream data 
system cannot be maintained with any degree 
of confidence without the use of a gating 
switch. Whether the complete cutoff system or 
the pad insertion system should be used is 
open to debate. There are advantages and 
disadvantages to both. For maintenance pur-

  poses alone, the pad insertion method may 

suffice to locate the bad extender portion and 
use of it will not drop any portion of the up-
stream while maintenance is performed. How-
ever, if a bad extender portion is located, the 
cutoff system would be required to eliminate 
the offending extender portion while mainte-
nance is being performed since the whole 
upstream system will be inoperable with just 
one bad portion (one of the disadvantages of 
the tree topology as opposed to the star 
topology). 

Recommendations 
Some general recommendations for the de-

sign of a broadband data distribution system 
may be drawn from the above. The most de-
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sirable topology is the star topology. Indeed in 
Europe many new CATV/data systems are be-
ing designed in this manner using fiber optics. 
However, if the tree topology is to be used for a 

data system, the best scheme to use is mid-
split. It has generally been shown that in order 
to provide adequate service a bridger 
switcher system is necessary. 

Figure 8: Interconnecting LANs with gateways 
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$695 
INCLUDES: 
CALIBRATION AND 
STANDARD REPAIR 

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

Figure 9: Bit error rate vs. 
C/N for FM transmission 
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Sources 
1 Computer Networks and their Protocols, D.W. Davis, 
et al., Wiley-Interscience, 1979. 
2. "Design Issues in Broadband Local Networks," E.B. 
Cooper, et al., Data Communications, McGraw-Hill, Feb-
ruary 1983. 
3. "Selection of an Optimum Modulation Scheme for 
CATV Data Transmission," J. Grosjean, NCTA Pro-
ceedings, 1982. 
4. Information Transmission, Modulation and Noise, Mis-
cha Schwartz, McGraww-Hill, 1980. 
5. Electronics Week, McGraw-Hill, April 15, 1985 r-1 

The 280-page text is a compilation of the non-commercial 
and technical research and commentary presented by 
more than 45 authors during the 1986 sessions. Only $3( 
for members and $40 for non-members, prepaid by check 
with the order. 

Reader Service Number 82. Reader Service Number 83. 

120 MARCH 1986 COMMUNICATIONS TECHNOLOGY 



S Society of Cable Television Engineers 
Registration Package 

for 

CABLE-TEC 
LE,MTO' 

• 100% Technical Orientation 
• Hands-On Breakout workshops 

• Non-Commercial Exhibit Area Featuring 
Industry Hardware Vendors 

• Tours of Manufacturing Facilities 
• Administration of BCT/E Certification 
Program Examinations 

June 12-15, 1986 
-W  

Phoenix Hyatt Offers 
Special Room Rates 
• Single — $50.00 

• Double — $59.00 

Shared Double Rooms For The 
Unbeatable Rate of $29.50 Per 
Night Each 

For more information contact: 
SCIE National Headquarters 
(215) 363-6888 

Phoenix Convention Center 
Phoenix, Arizona 

Cable Tee-Expo '86 Exhibitors 
Alpha lbchnology Inc. 
Augat Broadband 
Communications Group 

Brad Cable Electronics Inc. 
Burnup & Sims Cable 

Products Group 
Cable West Corp. 
Cablelbch Center Products 

Inc. 
Cardiff Publishing/Cable TV 

Business 
C-COR Electronics Inc. 
Channel Master 
Communications Technology 
ComSonics Inc. 
CWY Electronics 
Drop Shop, The 
Durnell Engineering 
Eagle Comtronics Inc. 
FM Systems Inc. 
General Electric Co. 
General Instrument/Jerrold 

Division 
Gilbert Engineering Co. Inc. 
Hughes Aircraft 
Co.-Microwave 

Jerry Conn Associates Inc. 
Kennedy Cable Construction 

Inc. 
Lemco Tool Corp. 
Lode Data Corp. 
MIA-COM Cable Home Group 
MIA-COM Mac Inc. 
Magnavox CATV Systems Inc. 
Oak Communications Inc. 
Pico Products Inc. 
Pioneer Communications of 
America Inc. 

PTS Corp. 
Pyramid Industries Inc. 
Quality RF Services Inc. 
Regency Cable Products 
Reliable Electric/Utility 

Products 

RF Analysts Inc. 
RF Technology Inc. 
Riser-Bond Instruments 
RMS Electronics Inc. 
RT/Katek Communications 
Group 

Sachs Communications 
Scientific-Atlanta Inc. 
Signal Vision Inc. 
Standard Communications 

Corp. 
Superior Satellite Engineers 
'Ible-Wire Supply Corp. 
Iblecrafter Products Corp. 
lbxscan Corp. 
Times Fiber Communications 

Inc. 
Toner Cable Equipment Inc. 
rfrilogy Communications Inc. 
'friple Crown Electronics Inc. 
Wavetek 
Westinghouse/W&S Systems 

Co. 
Zenith Electronics Corp. 



CABLE-TEC EXPO 1986 
AND ANNUAL ENGINEERING CONFERENCE 

FACT SHEET 

DATES: Annual Engineering Conference, June 12, 1986 

Cable-Tec Expo, June 13-15, 1986 

LOCATION: Phoenix Convention Center and Civic Plaza 
Phoenix Hyatt Hotel 

HISTORY: Cable-Tec Expo '86 is the fourth annual convention/tradeshow sponsored 
by the Society of Cable Television Engineers, Inc., combining a wide variety of technical 
programs, hands-on training, and breakout technical workshops with non-commercial 
hardware exhibits. The Annual Engineering Conference will be the SCTE's tenth yearly 
conference dedicated to current engineering issues, FCC compliance, and technical 
management. In addition, the Society has presented more than 55 technical programs in 
cities across the United States over the past fifteen years, attended by more than 10,000 
engineering and technical personnel from the broadband communications industries. 

ATTENDANCE: Attendance is open to individuals within the CATV industry as well as 
anyone involved in the broadband communications industries. Over 1,000 registered 
attendees are expected from all levels of the cable television and related businesses: 
Persons engaged in engineering, construction, management, design, installation, tech-
nical direction or administration of cabled broadband, microwave, broadcasting, satellite, 
institutional, telephone, data or closed-circuit communications systems; persons 
employed by educational institutions, federal, state, and local governments, regulatory 
agencies, and related trade organizations are invited. 

PROGRAMS: The Annual Engineering Conference will be packed with six hours of 
technical and management papers presented by many of the industry's engineering 
leaders. The annual membership meeting, scheduled during the conference luncheon, 
will afford attendees the opportunity to meet members of SCTE's Board of Directors. 
Awards will also be presented at the luncheon for "Member of the Year" as well as the 

"President's Award". 
The 2 1/2 day Cable-Tec Expo follows the Annual Engineering Conference and combines 

practical workshops with "hands-on" technical training and hardware displays. The format 
features many schoolroom style workshops to choose from. Exhibits will be closed during 
workshop sessions in order to guarantee maximum attendance and participation. 

EXHIBITS: The Exhibit floor has been designed to provide the industry's suppliers with 
the opportunity to present live technical demonstrations of their products in a relaxed and 

non-commercial atmosphere. 
Approximately 100 hardware exhibitors are expected to participate in the 1986 Cable-

Tec Expo. Exhibits will include all types of products, supplies, services, and equipment 
used in the design, construction, installation, maintenance/repair, and operation of cable 
television systems. The exhibit floor will also feature educational meeting rooms for further 

equipment demonstrations. 

SPECIAL EVENTS: Phoenix area cable industry manufacturers will offer tours of their 
facilities to Expo attendees. Saturday night, June 14, features the main social event-the 
Expo Evening-a steak barbecue and hayride in the Phoenix desert. Dress for the Expo 
Evening will be western/casual. Sunday, June 15, is scheduled for administration of the 
Broadband Communication Technician and Engineer (BCT/E) Professional Designation 

Certification program examinations. 



PRELIMINARY PROGRAM 

Expo Workshops to Include: 

-Developing An Effective Preventive Maintenance Program 
Ron Hranac, Jones Intercable 

-Audio and Video Baseband Signals (BCT/E Prep Course) 
Paul Beeman, MTV Networks 

-One-On-One With the FCC 
Field and Cable Branch Engineers 

-CPR and Industrial First Aid 
American Ambulance Corp. 

-Basic Electronics and Electricity 
National Cable Television Institute INCTI) 

-Implementing Videocipher Descramblers and Stereo 
Headend Equipment 

Dr Mark Medress, M/A-Com 
James Farmer. Scientific-Atlanta 

Wednesday, June 11, 1986 

6:00 P.M. - 8:00 P.M. 

Thursday, June 12, 1986 

9:00 A.M. - 5:00 P.M. 

6:00 P.M. - 8:00 P.M. 

Friday, June 13, 1986 

8:30 AM. - Noon 

a 

Engineering Conference 

-Technical Compliance in a Changing Regulatory Environment 
Panel Chairman-Wendell Bailey, NCTA 

-Increasing Communications Between Engineering and Manage-
ment, Part II 

Panel Chairman-Robert Luff. United Artists Cablesystems 

-Lightning and Grounding 
Dr. Rodney Bent. Chief Consultant for NASA 

-Pay-Per-View Revisited 
Panel Chairman-Dave Archer, Viacom 

-Developing Technical Management Skills 
Phoenix University Faculty 

Plus: Two More Technical Workshops, 

SCHEDULE OF EVENTS 

Engineering Conference 
Registration 

Engineering Conference and 
Annual Membership Meeting 

Expo Registration 

Expo Registration 
Opening General Session 
Hands-On Workshops 

INSTRUCTIONS 

1. Deadline: Advance Cable-1 ec Expo 1986 registration forms roust be 
received by the SCTE National Headquarters on or before May 15. 1986 
Forms received alter that date cannot be processed and will be returned 
to sender if you do not pre-register for the Cable•Tec Expo in advance. you 
must register on-site in Phoenix 

* Use a separate form for each individual 

* Appropriate registration fees must be enclosed for this form to be 
processed 

* Hotel reservations must be sent directly to the Phoenix Hyatt and 

must also be received by May IS, 1986 Please use the enclosed reservation 
card for your convenience 

2. Registration Cancellations: All cancellations must be received in 
writing by the SCIE National Headquarters on or before June 1, 1986 
Substitutions will be accepted until June 10 1986 A $50 00 cancellation 

charge is applicable to all registrations cancelled after May 15. 1986 NO 
REFUNDS WILL BE GRANTED AFTER JUNE 1, 1986. 

4. Telephone requests tor cancellations and substitutions will not be accepted by the 

SCTE National Headquarters All requests for cancellations must be submitted in writing 
and received before June 1. 1996 and all requests for substitutions must be received 
before June 10 1986 

5. Return the Cable-Tec Expo 1986 pre-registration form and the appro-
priate registration tees to 

SCTE 
P 0 Box 2389 
West Chester. PA 19380 
12151 363-6888 

6. Please make flight and rental car reservations through Prestige Tours 
at 12151 322-4140 

7. All correspondence concerning hotel reservations should be made 
directly with the Phoenix Hyatt Hotel at 16021 252-1234 

Noon-5:00 P.M. 

Saturday, June 14. 1986 

8:30 A.M. - Noon 

Noon - 500 P.M. 

7:00 P.M. - 11:00 P.M. 

Sunday, June 15, 1986 

8:30 A.M - Noon 

Exhibit Hall Open 

Hands-On Workshops 

Exhibit Hall Open 

Expo Evening featuring a 
steak barbecue and hayride 
in the Arizona desert. 

BCT/E Certification Program 
Examinations 
Hands-On Workshops 
Chapter Development Meeting 

CABLE-TEC EXPO 1986 REGISTRATION RATES 
Event Until May 15 1986 On-Site 

Member Non-Member Member Non-Member  
Engineering Conference 6195.00 6350.00 $215.00 $370.00 
and EXPO* 

EXPO only* $145.00 $250 00 $165 00 6270 00 

Engineering Conference $120.00 $200 00 $140 00 $220 00 

ADMISSIONS: Admission to au events will be by color coded badges 
received at the Registration Desk upon arrival 

*Includes 1 ticket tor the Expo Evening Additional tickets will be available 
for $50 00 each 

Lunch Service at special prices will be available Friday and Saturday on 

the exhibit floor for your convenience 

TRANSPORTATION: SCTE has designated Prestige Tours as the 
Expo s official agent Discounted and -Supersaver" air fares have been 

arranged and Alamo Rent-A-Car is offering special rates to attendees isee 
enclosed brochures) Transportation from the Phoenix airport to the hotel 

can be economically gained through taxi or airport limo for approximately 
$6 00 

PLEASE NOTE-Although you may be able to locate equally priced air 
fares through your local travel agency. SCIE receives credit for all flights 
booked through Prestige Tours Your doing so will greatly help us cut costs 
in flying out engineers from the FCC and instructors for Expo workshops 

LODGING: The Phoenix Hyatt is offering special attendee room 
rates *Single-650 00 

*Double-659 00* 

*Double rooms shared by 2 for the unbeatable rate or $29 50 per night each 

Please make room reservations directly through the Phoenix Hyatt Use the 
enclosed reservation card tor your convenience 

ENTERTAINMENT: The Phoenix Civic Center will provide attendees 
with guides to area dining, nightlife. and sightseeing activities 

SPONSOR: Society of Cable Television Engineers 
P 0 Box 2389 

West Chester, PA 19380 
12151363-6888 



SCTE  1 I hereby apply for membership in the 
Society of Cable Television Engineers. Inc., and agree to 
abide by its by laws. Further member materials will be mailed 
to me within 45 days. Payment U.S. Funds is enclosed. I 
understand dues are billed annually. 

SCTE is a 50I(c) (6) non-profit professional membership 
organization. Your dues may be tax deductible. Consult 
your local IRS office or tax advisor. 

Make check payable to SCTE. Mail to: 

SCTE 
P.O. Box 2389 

West Chester, PA 19380 

• • •• Applications without payment will be returned. 
Applications from outside U.S.! Canada/ Mexico, enclose 
additional $40 (U.S.) to cover mailing expenses. Sustaining 
Membership is non-voting and not corporate or group-type 

category. 

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

NAME• 
I irst 

EMPLOYER.  TEL: 
Compan 

CO. ADDRESS. 
Street Po Cut. 

USE HOME ADDRESS?  
Street PO Cut, State Zip 

YOUR TITLE:  FOR HOW LONG? 

YOUR SIGNATURE:  

APPLYING FOR: 

INDIVIDUAL $40* 

 SUSTAINING (a 8250** 

Initial I ast 

Area Code-Number 

State Zip 

DATE 

Complete the information. Enclose full payment or charge to MasterCard,' VISA shown below: 

NAME ON CARD: EXP  

MASTER CARD NO:   IB No •  

VISA NO:   

SIGNATURE FOR CHARGE At I 110RI FY•   

SPONSOR (Check One ) 
SCTE CHAPTER OR MEETING GROUP D INDIVIDUAL MEMBER 

NAME  

MEMBER #  

CABLE-TEC EXPO REGISTRATION 
Everyone must register. ID badge must be worn and visible at all times in workshops and on the EXPO floor. To avoid delay, fill in all information requested. 
Full S complete payment must be sent with this registration form. Use Official Hotel Form for room arrangements. 

Registration Fee includes technical workshops. EXPO and hospitality/entertainment event. SCIE individual Active. Senior and Charter Members must 
provide Member ID Number. New individual Members applying with registration, must attach SCTE Member Application and payment of dues. If you wish 

to register more than one (1) person. please make copies of this form. 

Spouse registration may be made on-site. 

PRE-REGISTRATION Form must be received before May 15, 1986. 
REFUND/CANCELLATION:A $50 cancellation charge is applicable to all registrations cancelled after May 15.1986. NO ref unds given after June 1,1986. 

YOUR NAME: NICKNAME:   

 TEL. *   

COMPANY: SCTE MEMBER a:   

ADDRESS: 
Street/PO Box City State 

Fees- (Until May 15, 1986) Mcmber Ncn-Member  
Engineering Conference and Expo $195.00 $350 00 
Expo only $14500 $25000 
Engineering Conference $120.00 $20000 

CHARGE CARD INFORMATION - Complete for MasterCard/Visa shown below. 

NAME ON CARD: EXP. DATE  -

Zip 

MASTER CARD NO  IB NO   

VISA NO:  

SIGNATURE FOR CHARGE AUTHORITY   

NOTE There are no further discounts available SCTE Sustaining Membership qualifies only ONE (1) person to register at SCTE Member rate 

Additional personnel must be registered at Non-Member fee or submit application for membership with lull payment 

MAIL TO: CABLE-TEC EXPO 
P. 0. Box 2389 
West Chester, PA 19380 
(215) 363-6888 

'OFFICE USE: 

YOUR TITLE: 

Check one most appropriate 

Installer/Technician 

_Technician 

Chief Technician 

Engineer 

Regional/Field/Staff 
Engineer 

-Engineering Dept Mgr. 

-VP-Engineering 

Other:  

EMPLOYERS PRINCIPAL 
BUSINESS 

Check one ONLY 

Cable TV Operating 
System 

- Construction 

 Consultant/Engineer 

Manufacturer/Agent 

- Government 

_Telephone Company 

_Other:   
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PRODUCT NEWS 111111111111111111111111111111111111111111111111111111111111111111111I 

RF/microwave engineering program 
EEsof Inc. has introduced Touchstone 1.4, 

the newest generation of its linear simulator 
program for design, analysis and optimization 
of RF/microwave circuits. Touchstone 1.4 pro-
vides an extensive array of new element mod-
els, among which are asymmetric coupled-mi-
crostrip transmission lines; six and eight-finger 
interdigital (Lange) couplers; a proprietary 
VIA-hole model; a linear taper in microstrip: 
improved microstrip Tee junction; microstrip 
radial line; microstrip slit and gap models; and 
three additional microstrip bend models. 

Engineers can construct circuits from a wide 
element catalog, including microstrip, strip-
line, MMICs, waveguides, substrates and 
electronic device models. The user can per-
form some 200 measurements, including 
noise figure; stability; impedance mapping; 
differential phase shift; group delay; gain and 
loss; and all S-parameter measurements. Al-

Addressable 
MDU system 
AM Cable TV Industries Inc.'s E-Com Prod-

ucts Division has introduced a fully address-
able subscriber-friendly tap for multiple dwell-
ing units (MDUs). 
The new two-way interactive tap devices are 

available in both 8-port and 16-port configura-
tions. The TGT/MDUs are controlled at the 
antenna/satellite receive site by a master con-
trol unit (MCU) that systematically com-
municates with each tap by routine polling 
several times per minute. The MCU can be 
accessed through an IBM personal computer, 
which can be interfaced with existing cable 
billing systems. 

For complete details, contact AM Cable/E-
Corn Division, AM Drive and Route 663, Quak-
ertown, Pa. 18951, (215) 536-1354. 

gebraic calculation on networks can also be 
performed with results used for display and 
optimization. In addition, up to 25 variables 
can be optimized simultaneously. 

For further information, contact EEsof Inc., 
31194 La Baya Dr., Suite 205, Westlake Vil-
lage, Calif. 91362, (818) 991-7530. 

Receiver, antenna 
positioning system 
The R.L. Drake Co., has introduced an an-

tenna positioning system, the APS524. The 
new system can store up to 30 pre-pro-
grammed satellites, which are available for 
recall from the front panel or from remote con-
trol. When used with Drake's ESR524 earth 
station receiver, the APS524 also remembers 
the format and polarity skew condition pro-
grammed for each satellite. 
The unit will accept either pulse-type motor 

drive actuators or potentiometer-controlled 
actuators; thus, it can be used with the ac-
tuators provided by virtually every manufac-
turer, according to the firm. It can also ac-
commodate antennas that have horizon-to-
horizon motor drive assemblies. 
Drake has also introduced a new block con-

version receiver. Microprocessor-controlled 
and Ku-band compatible, the ESR524 fea-
tures the same features found in the ESR424, 
including full, infrared remote control, audio 
seek tuning (to automatically locate favorite 
audio channels) and easy-to-read fluorescent 
display. Descrambler compatibility is provided 
through a bottom panel, clamped/unclamped 
video switch. 

Utilizing a 950-1450 MHz block input fre-
quency, this block conversion model features 
dual input switching to eliminate the need for 
external relays or switching splitters. It is corn-

patible with all Drake LNBs and its BDC24 
block downconverter. 

For more information, contact R.L. Drake, 
PO. Box 112, Miamisburg, Ohio 45342, (513) 
866-2421. 

Fiber-optic 
ground wire 
A new compact fiber-optic grounding wire 

that replaces static wire is being introduced by 
Pirelli Cable Corp. The fiber-optic ground wire 
(OPGW) features up to 24 fibers inside loose 
buffered tubes encircled by a protective 
seamless aluminum sheath. Suitable for voice 
and data transmission, the wire is available 
with single-mode or multi-mode fibers. 

Supplied in multiples of 450' span lengths, 
the overall diameter of the OPGW is 0.56" and 
ultimate tensile strength is 15,000 pounds. 
Operating temperature is — 30° to + 180° C. 

For more information, contact Pirelli Cable 
Corp., Communications Division, 700 Indus-
trial Dr., P.O. Box 1048, Lexington, S.C. 29072, 
(800) 833-0049 or (803) 957-4200. 

Equipment rack 
CWY Electronics has introduced a new 

48-inch high equipment rack suited for de-
scrambler headend expansion. According to 
the company, the rack is comparable to its 
72-inch model, priced below competitive 
racks, assembles easily and can be shipped 
UPS. 
The RR48 rack provides 45.5 inches of rail 

space with 26 rail spaces. Panel rails are 
drilled and tapped for 10-32 screws on EIA/ 

COMMUNICATIONS TECHNOLOGY MARCH 1986 127 



THE ANATOMY OF 
A SUPER CABLE 

Bend radius as tight as 4" 
with 1/2" cable. 

Unique 100% bonding: 
• Conductor to dielectric. 
• Dielectric to sheath. 
• Sheath to jacket. 

Tighter bend radius without 
kinking or flattening—reliable 
installations in small vaults. 

T4 PLUS T' 
TOUGHER AND TAMER 

FOR EXTRA PERFORMANCE WITHOUT COMPROMISE. 



THE STANDARD IS NOW 
THE SUPER-STANDARD 

Easy coring with standard 
tools. Full-wall seamless 
aluminum tube, resistant 
to connectorization abuse. 
No objectionable non-
conductive dielectric residue 
left on aluminum ID. 

Temperature-stable electrical 
and mechanical performance, 
to withstand broad 
temperature swings and 
years of winter/summer 
extremes. All adhesion 
layers maintain performance 
over entire temperatur 
range. 

Jacket bonded to sheath for 
additional handling ease and 
increased corrosion 
protection. Peels away easily, 
leaving no adhesive residue. 
Continuous conductor-
through-jacket bonding 
greatly increases sidewall 
and pull strength. 

1 

Jacket bonding prevents 
concealment of damage to 
aluminum. Extra-rugged 
LLDPE* jacket dramatically 
increases abrasion resistance 
and provides additional 
support. 

*Linear Low Density Polyethylene 
is an extra-tough polymer that still 
can be cut for cold weather 
connectorization. 

Standard connectors and 
cable preparation tools, no 
additional parts inventory or 
special training required. 

For a sample of this remarkable new cable, 
contact TFC today at P.O. Box 384, 
Wallingford, CT 06492, (203) 265-8482 or (800) 
243-6904. 

c Fir TIMES FIBER COMMUNICATIONS, INC. 
.-:--in 

_L're.,,.ny 
See us at the NCTA Show at Booth 1 779 

Reader Service Number 16. 
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Trenchers 
E-Z Trench Manufacturing Co. Inc. is now 

including a dual belt drive on all its trenchers. 
The new feature allows the operator to trench 
at a much faster rate in heavy soil conditions 
and delivers twice the power as the previous 
models, according to the company. A con-
version kit for older models also is available. 

For additional information, contact E-Z 
Trench Manufacturing, Route 3, Box 78B, 
Loris, S.C. 29569, (803) 756-6444. 

Filters, traps 
Viewsonics has introduced a line of filters 

and traps. The new products include high-
pass filters with up to 65 dB suppression, 
di-plex filters with up to 60 dB isolation be-
tween high/low, FM traps and band-pass fil-
ters, and low-pass filters. All of these products 
are available in a variety of mechanical con-
figurations. 

For more information contact Viewsonics, 
Box 36, Jericho, N.Y. 11753, (800) 645-7600 or 
(516) 921-7080. 

Bypass, test switcher 
Channelmatic Inc. announced the BBX-1A 

Billibox bypass and test switcher for cable 
television local commercial insertion systems. 
The BBX-1A is designed to replace audio and 
video patch panels used for commercial insert 
system testing and adjustment, and to provide 
an automatic bypass of a malfunctioning sys-
tem. The BBX-1A interfaces with any manufac-
turer's equipment and any satellite cuetone 
format, according to Channelmatic. It monitors 
system video sync pulses and automatically 
bypasses the commercial insert equipment if 
any of the videotape players suffer a loss of 
sync. At the same time the unit sounds an 
internal (and/or an optional external) audio 
alarm to notify operating personnel of a system 
malfunction. 

In addition, the unit allows external audio 
and video test signals to be routed through the 
insert system for setup and testing purposes 
with no interruption of service over the cable 
channel. 

The BBX-1A contains an internal high-
speed DTMF tone generator for testing and 
alignment of satellite cuetone decoding 
equipment. 

For additional information, contact Chan-
nelmatic Inc., 821 Tavern Rd., Alpine, Calif. 
92001, (619) 445-2691. 

TVRO/UHF noise filter 
Microwave Filter Co. has introduced the 

3278(2)-(IF-MHz) Series of bandpass filters. 
The filters are available for TVRO receivers 
with final IF frequencies in the UHF range 
385-700 MHz. The typical 3 dB bandwidth is 
14 MHz to restrict the noise bandwidth and, 
according to the company, produce clearer 
pictures in low signal situations due to small 
dish use, partial dish blockage or a weak tran-
sponder. The filter also will suppress "spark-
lies" due to mild downconverted terrestrial 
interference. 
Connectors are type F and impedance is 75 

ohms. Center frequency is factory tuned at 
prescribed IF but is field tunable to com-
pensate for receiver local oscillator error, if 
any. 

For more information, contact Microwave 
Filter Co. Inc., 6743 Kinne St., East Syracuse, 
N.Y. 13057, (800) 448-1666 or (315) 437-3953. 

Satellite receiver, TVRO modulator 
DX Communications, a subsidiary of C. Itch 

& Co. (America) Inc., has introduced the 
Model DSA-644 commercial satellite receiver. 
The new receiver offers dual block downcon-
version; 30 MHz IF bandwidth; a SAW-filtered 
second IF; unclamped video and composite 
BB outputs with de-emphasis on/off switch for 
decoder interface; a clamp/unclamp video 
switch; 24-channel detent tuning; 8 dB thresh-
old; and a video test point on the front panel. 

Also introduced was the Model DSM-110, 

LNBs with feed 
California Amplifier has announced a new 

line of Masterfeed products to add to its cur-
rent TVRO microwave components. The Mas-
terfeed single block low-noise amplifier with 
feed (LNBF) line incorporates a feed design 
integrated with the company's low-noise block 
converter (LNB). The first product in the series 
is a single LNBF design that couples feed horn 
technology with DRO/LNB. The configuration 
offers a servo-to-drive polarization changes 
and skew adjustment. 
The second product in the series is the 

Masterfeed-Dual. Combining two LNBs (hori-
zontal and vertical) with a single feed horn 
allows a dual receiver system to receive all 24 
channels simultaneously. This configuration 
eliminates the need for a dual feedhorn, two 
separate LNAs, two downconverters and ad-
ditional time and labor when installing a multi-
ple receiver system. 

Special features of the Masterfeed series 
are 64 dB gain; noise temperatures as low as 
60°K, 150°C oven heat during powered up 
burn in to weed out weak components that 
might lead to early failure; single DRO (di-
electric resonating oscillator), which provides 
downconverting capability to both boards; "0" 
ring seal for effective sealing against water 
leakage; and elimination of the extra hardware 
and gaskets needed to attach a feedhorn to 
the amplifier. 

For more information, contact California 
Amplifier, 460 Calle San Pablo, Camarillo, Cal-
if. 93010, (805) 987-9000 or (800) 621-4080. 

an economical satellite TV frequency-agile 
modulator designed to interface with all DX 
commercial receivers. The DSM-110 offers 
front-panel-select channels for VHF (2-13), 
mid-band (A-I), and super-band (J-W); IF loop 
through; + 45 dBmV output; and low spurious 
output. 

For further information, contact DX Commu-
nications Inc., Commercial Products Division, 
10 Skyline Dr., Hawthorne, N.Y. 10532, (914) 
347-4040. 
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signal also allow you to use about 20% fewer 
amplifiers. 

MC' also provides relief from "suck 
out"—the air dielectric and the 100% 
bonded construction permits the inner and 
outer conductors to expand and contract at 
virtually the same rate. This provides you 
with quicker and simpler installations and 
maintenance. 

TRILOGY LEADS IN TECHNOLOGY: 

Cable Size 

Attenuation 
(dB 100 450 MHz) 

Total loss 
(dB 10 miles) 
# amplifiers 
(a) 22 dB 

Cable cost/1.000' 

Total cable cost 

Amplifier cost 
($800 each) 

Total cost 

Percent difference 

STATE-OF-THE-
COST-EFFECTIVENESS 

Unlike most technological advances, 
MC2 reduces costs significantly, in a variety 
of ways. 

The unique air dielectric—with 93% 
velocity of propagation—makes it possible 
to use MC' in one size smaller than you 
normally would with foamed cables. The 
advantage, is the accommodation of more 
cables per duct in an urban system. 

The lower attenuation and stronger 

COMMUNICATIONS INC. Call or write for a free sample and brochure: 
601-932-4461 

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 800-874-5649 

See us at the NCTA Cable Show at Booth 1384 Reader Service Number 86. 



BETHLEHEM j---0‘zQl WO 
A Bud Morrow Enterprise 

Specializing in the Manufacturing 
and Erection of Microwave CATV 
& Broadcast Towers and 
Associated Products 

Factory Authorized 
Distributors 

Westfa11 Tower Service 
Fort Smith, AK 
501-782-8147 

Arkansas 
Oklahoma 
Nebraska 
South Dakota 
North Dakota 
Iowa 
Minnesota 

H.C. Jeffries 
Tower Construction 
San Antonio, TX 
512-646-9693 

xas 
Oklahoma 
New Mexico 

Northern States 
'Bawer Service 
612-644-0917 

See the new AK Series of AM/FM 
Towers at the NCTA Show, 
Booth 2258. 

"If you buy without checking us first, 
you've paid too much!" 

We manufacture and erect towers for the microwave, broadcast, low power and CATV industries. 

BETHLEHEM TOWER WORKS, a Bud Morrow Enterprise 
One of America's oldest and most respected tower manufacturers 

P.O. Box 1112, Harrison, Arkansas 72601 • (501) 741-1581 Office; 

(501) 741-4550 Mobile Service: (417) 334-5743 Manufacturing Plant 

Reader Service Number 87. 
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Why? When? How? 
By Steve Windle 
Applications Engineer Wavetek Indiana Inc 

Preventive maintenance is a much bally-
hooed concept in the cable TV industry. Most 
current literature promotes the necessity of a 
preventive maintenance program, but every-
one knows no one has the time to implement 
an effective program. The techs are too busy 
taking care of trouble calls! 

It is a documented fact that when preventive 
maintenance programs are implemented, 
trouble calls come in less frequently. Of course 
you'd expect a person who works for a test 
equipment manufacturer to say that. But it's 
true! 
A preventive maintenance program should 

consist of various tests, performed regularly, 
with test equipment designed to fulfill the re-
quirements of the program. Signal measure-
ments should be performed to verify proper 
operating levels and locate significant 
changes before a perceptable change in the 
subscriber's picture quality occurs. System 
sweeping should be done regularly, cycling 
through different sections of the plant. System 
analysis should be performed at FCC test 
points to verify that performance is in keeping 
with system standards. Leakage monitoring 
should be done at all times, because it is 
important to keep leakage at a minimum to 
prevent interference with other communica-
tion services and to avoid ingress interference 
to subscribers. Plus, with the test equipment 
available today, leakage monitoring takes little 
technician time. 

Certain system characteristics affect how 
frequently tests should be performed for an 
effective preventive maintenance program. 
This could be based on historical data, the 
number of amps in cascade, the frequency 
range for which the system was designed, and 
the number of channels on the system. Let's 
consider these factors and then the test 
equipment and procedures for performing the 
necessary tests. 

Historical data could indicate that a system, 
or a portion of the system is notorious for 
intermittent problems or outages. Obviously 
this system would require more attention and a 
higher rate of testing frequency. You can see 
that the importance of historical data to the 
preventive maintenance program makes rec-
ord keeping essential. Changes in system per-
formance (signal level, carrier-to-noise) can 
indicate the approach of a catastrophic failure, 
or the beginning of intermittent problems. 
The number of amps in cascade has a very 

direct effect on the performance of the system. 
The more amps in the cascade, the narrower 
the window of acceptable amplifier output 
level variation (see Figure 1). As the number of 
amps increases, the noise floor increases, and 
so does the potential for cross-modulation and 
second/third order distortion. If output levels 
are too high, distortion becomes a problem; if 
input levels are too low, the carrier-to-noise 
ratio is too low. A system with a large number of 
amps in cascade would need to be tested 
more frequently, because the window of level 
variation acceptability is narrow. 

Two factors that are related to each other are 
system capacity (bandwidth) and loading 
(number of carriers on the system). If a system 
is loaded to the full extent of its capacity, the 
amplifiers will be operating closer to the limits 
of their specifications. This also narrows the 
window of level variation acceptability. As well, 
if a system has a very broad bandwidth, there 
will be more opportunity for frequency specific 
level variations and amplifier signature build 
up. These systems will need to be swept more 
frequently. 

The equipment and measurements 
A signal level meter (SLM) can be used to 

quickly measure signal level, carrier-to-noise 
and hum. If a SLM has been designed for ease 
of use and efficient operation it will take only a 
matter of moments to perform these essential 
tests. For instance, tune to a signal, measure 
its level (that's one test). If it is a CW (un-
modulated carrier), switch to the HUM function 
and read the percent of hum, tune off the 
carrier into the noise, remove attenuation, flip 
the S/N switch and subtract the compensated 
noise level from the previous signal level mea-
surement. With experience and good test 
equipment, tests in a well-planned PM pro-
gram can be performed very quickly. 
Automated testing is a more efficient 

method of signal level monitoring, and is ideal 
for preventive maintenance programs. Just set 
up your test points and parameters, and your 
testing and documentation are done automat-
ically. A remotely controllable SLM provides 
measurements of the video and audio carriers, 
as well as a test of hum percentage or for the 
presence of video modulation, at the system 
hub sites. With the computing power of a PC, 
trend analysis is performed during each test. 
This allows the operator to store a reference 
and set up acceptable tolerance limits for de-
viation from normal readings. Only the param-
eters that are out of tolerance will be printed on 
the test document, which saves time in sorting 
out the problems. A graph of the trend analysis 
data shows the variations from the reference 
level. These tests can be performed automati-
cally at specified times throughout the day and 
night. Automation is a real time saver for any 
preventive maintenance program. 

Cable system sweep equipment should be 
easy to use in order to get accurate results and 
save valuable time. The sweep transmitter, or 
generator, doesn't usually consume very 
much of the sweep tech's time, but what time 
the tech does spend with it should be spent 
efficiently. The sweep parameters (start and 
stop frequency, sweep level, sweep rate and 
repetition interval) should be easy to set up. 
Keyboard entry of parameter information and 
a digital display of those parameters makes 
this a breeze. The sweep receiver, the instru-
ment with which the sweep tech will spend the 
most time, should be designed with ease of 
use as a priority. 
The most important thing to consider about 
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a receiver is how it displays the desired infor-
mation. (That's not to say you'll be happy to 
see the information you receive.) A CRT is the 
most common medium for display, but how 
does the operator interpret the information? 
The ideal would be to have markers that can 
be moved to different places in the displayed 
response, and alphanumerics to give fre-
quency and level information. The dynamic 
range of the display, or the amount of level 
variation visible at one attenuator setting, 
should be as great as possible, without sac-
rificing amplitude resolution. With the use of 
markers the display need not be linear (so 
many dB per division), because the alphanu-
merics give the needed absolute and relative 
level information. This permits the display to 

have a greater dynamic range by having 
higher level resolution in the upper half of the 
display than in the lower half. The measure-
ment information is accurate because it's not 
based on an eyeball, but on the markers. In 
order to be easy to use, the markers should be 
easily manipulated. Keyboard control greatly 
speeds the measurement, with keys desig-
nated to move the markers to the peak and 
valley of the response, and to calculate the 
difference in level. 
System analysis, which should be per-

formed as often as prescribed by the previ-
ously mentioned factors (historical data, sys-
tem capacity and loading), should be done 
with test equipment designed to be easy to 
use, yet accurate. Tests that are normally done 

\A/Ave-re K 

How COME when HBO went out 
on the eastsidE, your technicians 
WEE out on the westside? 

Cable system mainte-
nance doesn't have to be 
hit or miss. With Auto-
Bite, you can finally have 
your technicians in the 
right place at the right 
time. So you don't have 
to keep running them all 
over town on routine 
maintenance. 
AutoBite, from 

Wavetek, is a unique 
automatic built-in system 
that continually tests 
signal level performance 
at critical sites. 

It pinpoints the exact 
channel, carrier and loca-
tion of potential signal 
problems. Before they 
get serious enough to 
upset subscribers. And 
revenues. 

For the one-time ex-
pense of about 500 per 
subscriber, AutoBite can 
dramatically reduce your 
entire CATV system s 
maintenance costs and 
improve signal perform-
ance. Call Wavetek toll 
free 1 800 622-5515 
for details. In Indiana, 
317 788-5965. TWX 
810-341-3226. 
Kee in touch with 

Auto ¡te. 

Wavetek Indiana, Inc. 
5808 Churchman. P.O. Box 190 
Beech Grove. Indiana 46107 

See us at the NCTA show. 
Booth 1654. 

Reader Service Number 88. 
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with a spectrum analyzer are typically com-
plicated with many different setting require-
ments and calculations to be performed. An 
analyzer that relieves the operator of these 
time-consuming operations would be a great 
benefit to preventive maintenance programs. 
The use of microprocessor technology makes 
this possible. 
The system analyzer can be programmed to 

set up the correct instrument parameters for 
any specific test. The test would be initiated by 
picking out the specific carrier upon which to 
base the test. This carrier is isolated by placing 
a marker at its peak. The displayed span can 
then be narrowed to view only that carrier. The 
alphanumerics will automatically indicate the 
carrier level and frequency. Any specific test 
function can then be initiated by pressing a 
few keys on the keyboard. The instrument will 
automatically set up the required parameters, 
based on what type of test it is, make a mea-
surement, perform calculations if necessary, 
and display the result in the alphanumerics. 
Think about how much time this saves in re-
learning specific test procedures, or training 
new technicians. 

In order for test equipment to be a benefit to 
a PM program, it must be rugged and reliable. 
The test equipment manufacturer must be 
aware of the kind of use the instrument will 
receive, and design equipment that will work 
within that environment. The instrument should 
be able to withstand shock and vibration with-
out damage to the measurement capability of 
the unit. There are limitations to how rugged an 
instrument can be, but if the equipment needs 
frequent repair, it is an indication that the de-
sign is inadequate for field use, or that the 
technicians aren't treating the test equipment 
with proper respect. 

Test equipment should be easy to repair, so 
minor failures and routine calibration can be 
attended to in the field. A service manual 
should be available, which easily guides a 
technician through the calibration procedures. 
The service manual should be complete with a 
parts list and schematics. In the event that 
repair and calibration needs to be handled by 
the manufacturer or a service center, you 
should expect quick turnaround, so the PM 
program can continue to provide the results 
we all said it would. 

Your PM program 
Each preventive maintenance program is 

unique to its system characteristics. So, how 
often you perform signal level measurements, 
system sweeping and system analysis will de-
pend on your system's history of problems, 
number of amps in cascade, system fre-
quency range and the number of system 
channels. The objective of all PM programs 
however, is identical. It should reduce the cost 
of system repair by frequently monitoring sys-
tem performance and identify potential prob-
lems before they become subscriber prob-
lems and threaten your revenue. It's easy to 
see that the bottom line of a preventive main-
tenance program is increased profit. By main-
taining or increasing revenue and by reducing 
repair costs we can all help. 

TECHNOLOGY 
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OUR INDUSTRY IS GOING A PERIOD 
OF RAPID TECHNOLOGICAL EVOLUTION! 

You can either take advantage of the new 
technologies or go the way of the 
dinosaur. Construction and maintenance 
costs are skyrocketing. Competition for 
TV delivery to hotels, motels, apart-
ments, small communities and 
unwired urban areas is increasing. 

Fortunately, headend costs are 
dropping. 

Your answer? Large numbers of 
innovatively applied headends. Call it 
cherry picking, bundling, restricted 

12 Channel Headend 

NEXUS 
ENGINEERING CORP. 

PERFORMANCE 
YOU CAN Œ. 

access or SMATV . . . the result is more 
profit and a stronger competitive position. 

Profit from the evolution. 

Call NEXUS for the know-how and the 
best low-cost headend equipment. 

Call (206) 644-2371, Bellevue, Washington 
(604) 420-5322, Burnaby, B.C. 

Or Write NEXUS Engineering Corp. 
4181 McConnell Drive 
Burnaby, B.C. V5A 3J7 

fe e t  eel° 

NEXUS DEFINITELY AHEAD OF OUR TIME 
See us at the NCTA Show, Booth 1684-5. Reader Service Number 89. 
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Robert W. Behringer, retired 

vice president and general man-
ager of MetroVision Inc.'s Chi-
cago area cable systems, died of 
cancer Feb. 1, 1986, in Phoenix, 
Ariz. He was responsible for the 
development and management of 
MetroVision's Chicago area cable 
systems. 

Behringer was previously ex-
ecutive vice president and gen-
eral manager of Anixter-Pruzan, 
Chicago. Prior to that he worked in 
the development of an address-
able tap and its practical applica-
tions at Ameco Inc. 

Active in industry affairs, Beh-
ringer served on the National Ca-
ble Television Association board 
of directors and headed the NCTA 
Associates Committee. He was 
also a member of the Institute of 
Electrical and Electronics 
Engineers. 

Knowland 

Charles Knowland has been 
appointed to the position of de-
sign engineer, digital systems, at 
Regency Cable Products. Prior 
to joining Regency, Knowland 
was employed by Syracuse Elec-
tronics. Contact: P.O. Box 116, 4 
Adler Dr., East Syracuse, N.Y. 
13057, (315) 437-4405. 

C-COR has announced the ap-
pointment of Arthur McGuire Jr. 
as vice president, sales and mar-
keting. Prior to joining C-COR, 
McGuire had been vice presi-
dent, marketing, for FirsTel Infor-
mation Systems Inc. (a U.S. West 
Co.), Denver. Contact: 60 Decibel 
Rd., State College, Pa. 16801, 
(814) 238-2461. 

Additionally, James Rushing 
has been named regional sales 
manager, South Central. Based in 

the Dallas area, he will be respon-
sible for sales in Texas, Louisiana, 
Oklahoma, Arkansas, Missouri 
and Kansas. Rushing was previ-
ously employed by Hughes Air-
craft Co., Microwave Products 
Division, Plano, Texas, as a re-
gional sales manager. Contact: 
1721 W. Plano Parkway, Suite 201, 
Plano, Texas 75075, (214) 
578-4758 or (800) 233-2267. 

Heidenreich 

Hanemayer 

Roger Heidenreich has been 
appointed general manager of 
Video Systems Inc., the market-
ing arm for Channelmatic. The 
firm's regional offices in Califor-
nia, Colorado, Wisconsin, Geor-
gia and New Jersey will now all 
report to Heidenreich, who has 
been with Video Systems serving 
as the Midwest regional sales 
manager since 1982. 
Video Systems also announced 

that Wes Hanemayer will be the 
firm's new Southeast regional 
sales manager. Hanemayer will 
take responsibility for sales activi-
ties in North and South Carolina, 
Tennessee, Arkansas, Louisiana, 

Mississippi, Alabama, Georgia 
and Florida. He will operate from a 
central office in Atlanta. Hane-
mayer has spent his entire busi-
ness life in the broadcast and ca-
ble television industries; most re-
cently serving with Cox Cable at 
their corporate headquarters in 
Atlanta. Contact 821 Tavern Rd., 
Alpine, Calif. 92001, (619) 
445-2691. 

Lashower 

DX Communications, a sub-
sidiary of C. ltoh & Co. Inc., has 
formed a commercial products 
division and appointed Leonard 
Lashower as its manager of new 
business development. Previ-
ously marketing manager of vid-
eotex and teletext at Sony Corp., 
Lashower also served as major 
accounts project manager at Ex-
ecutone and product manager for 
UHF transmission systems at 
RCA Broadcast Systems. 
Contact: 10 Skyline Dr., Haw-
thorne, N.Y. 10532, (914) 
347-4040. 

Saylor 

Tom Saylor has been pro-
moted to technical operations 

manager with Comcast's Balti-
more County, Md., system. Saylor 
joined the company in 1979 as 
manager of the headend and in-
terconnect systems. Contact: 
1830 York Rd., Timonium, Md. 
21093, (301) 252-1012. 

Smith 

Weber 

The Arvis division of Adams-
Russell Co. Inc. has announced 
that Tracey Smith and Lisa We-
ber have been named customer 
service trainers, training end us-
ers in the use of Arvis commercial 
insertion equipment throughout 
the United States and the 
Caribbean. 
Smith comes to Arvis from 

WQTV, Channel 68 in Boston, 
where she was sales/trafficking 
service manager. Weber was 
most recently with the ISYS Corp., 
where she was responsible for the 
marketing and promotion of a fi-
nancial software package. Con-
tact: 1370 Main St., Waltham, 
Mass. 02154, (617) 894-8540. 

Al Tele-Engineering Corp., 
David Heyrend, formerly with 
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Daniels & Associates, has been 
hired as program manager, spe-
cial projects; Michael Musen, 
formerly with Continental Cable, 
Campbell Communication, as 
deputy program manager; Alan 
Burt, formerly with Acton Corp., 
as material and production con-
troller; Jack Litherland, formerly 
with Texscan, as Midwest project 
manager; Jeff DeMora, formerly 
with Mitre, as Midwest quality as-
surance; Richard Gillard, for-
merly with Group W, as Southwest 
project manager; Kenneth 
Meeks, formerly with Lone Star 
Construction, as Southwest qual-
ity assurance; Jeff Kelley, for-
merly with Commco Construction, 
as Caribbean project manager; 
Cynthia Stebbins as administra-
tive assistant; and Lisa Fran-
cesconi as customer information 
liaison. Contact: 2 Central St., 
Framingham, Mass. 01701, (617) 
877-6494 or (800) 832-8353. 

Timothy Wyllie was named 
construction manager in charge 
of McCourt Cable Systems' Sa-

cramento, Calif., project. Wyllie 
played a key management role in 
building Boston's cable system. 
Contact: 120 Main St., Sacramen-
to, Calif. 95838, (916) 927-7799. 

Wilson 

Linda Wilson was recently 
named office manager for the 
Wickenburg system of Cable Ari-
zona, a subsidiary of Cable Amer-
ica Corp. In her new position, Wil-
son will be responsible for man-
agement of the Wickenburg 
system. Wilson joins Cable Ari-
zona from Rural American Cable 

TV Inc. Contact: 4350 E. Camel-
back Rd., Phoenix, Ariz. 85018, 
(602) 952-0471. 

Ethereum Scientific Corp. has 
announced the addition of Stan-
ley Wood, marketing manager, 
satellite systems, and Becky 
Coyne, marketing manager, sat-
ellite services. They bring a total 
of 27 years experience in com-
munications to Ethereum. 

In his new position, Wood will 
be responsible for the develop-
ment, marketing and sales of up-
linking from fixed teleports, trans-
portable uplinking and the ar-
rangement of transponder time. 
Coyne will be responsible for the 
development, marketing and 
sales of C- and Ku-band trans-
portable and fixed satellite uplink 
facilities for domestic and interna-
tional markets. Contact: 7641 
Clarewood, Suite 336, Houston, 
Texas 77036, (713) 784-2630. 

At Wilcom Products Inc. 
Richard Gilman has been ap-
pointed vice president, marketing 
and sales. Gilman was previously 

president of Tel-Link Systems Inc. 
of Manchester, N.H. Contact: Box 
508, Laconia, N.H. 03247, (603) 
524-2622. 

DeRenzo 

LRC Electronics has an-
nounced that Leonard DeRenzo 
has joined the firm as sales man-
ager. DeRenzo has been vice 
president of LRC's advertising 
agency, Howell & Kendall Associ-
ates. Contact: 901 South Ave., 
Horseheads, N.Y. 14845, (607) 
739-3844. 

42 dB VISIBLE RANGE 
72 dB TOTAL DYNAMIC RANGE 

Pi•C01:10 

450 MHZ 

DUAL 
TUNERS -  

,ey. 

• • 
•• • •• 
• • • 
• • 

TRUE PEAK 
READING METER 

•uNE sadeico 
£11111RIAL FVEL nne-rec. 

..... I INPUT 

hub 

Available at major CATV Distributors 
Call or write for free color brochure 

\ + 1 dB ACCURACY 

••T 

3 TYPE 
BATTERY 
OPTIONS 

a e AUTO 
ELECT. 

jç, SHUT-OFF 

Sadelco, Inc. 75 West Forest Avenue, Englewood, New Jersey 07631 201.569-3323 
General representative for Europe: Catec AG Habsburgerstr 22, 6003 Luzern. Tel.: 041/573636 Telex: 041/572796 
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Anixter Communications  144 
Antronix  130 
Arrow Fastener  75 
Audioguard  119 
B.E. Duval   9 
Ben Hughes Communications  86 
Bethlehem Towers   134 
Brad Cable  112-113 
Broadband Engineering  117 
Burnup & Sims   53 
Bruce Brown Associates  77 
Cable Security Systems   6 
Cable Services Company  13 
Cadco  74 
CAN Services   81 
CAN Subscriber Services   44 
Cavision Communications Inc  20 
Channelmatic  27 
Computer Utilities of the Ozarks  87 
ComSonics  143 
CSE Technologies  40-41 
CWY Electronics  110 
DX Communications  93 
Electrohome  11 
Electroline  28 
FiQuench   49 
General Cable/Apparatus Division  51 
General Electric  32-33 
Hughes Microwave  21 
ICM Video  52 
Industrial Technology  25 
Integral   47 
Interface Technology   97 
ISS  106,107,109 
Jerrold  5,141, Belly Band 
J.I. Case  29 
Kennedy Cable Construction   76 
K.G. Sprucer   82-83 
Kinsman Design   94 
Larson Electronics   54 
Lindsay  102 
Lineward  78 
LINX  111 
LAC Electronics   84 
Macom Industries/OEM Enterprises   116 
Magnavox  45 
Melita  12 
Metrotech  87 
Microflect   73 
Microwave Filter Company  131 
Moore Corporation   87 
Mountainside  86 
Multilink  89 
National Cable Television Association   120 
Nexus   137 
Oak Communications  2 
Panasonic  23 
Pierce Airrow  46 
PIS Corporation  81 
Quality RF Services  72 
Regency  103 
Reliable Electric   3 
RF Analysts 78 
Riser-Bond  78 
RMS Electronics  24 
RMT Engineering   120 
Sadelco  139 
Satellite Syndicated Systems  91 
Signal Vision   18 
Society of Cable Television Engineers  121 
Standard Communications  43 
Tamaqua  17 
Tele-Wire  48 
Texscan Instruments  95 
Time Manufacturing   115 
Times Fiber   128-129 
Trilogy   99,133 
Triple Crown  71 
Trompeter Electronics  89 
Utility Locate Service  30 
Vermeer   85 
Video Tape System  22 
Viewsonics  31 
Vitek  26 
W & S Systems  96 
Wavetek   136 
Western Towers   118 
X-Press  50 

March 
March 6: SCTE North Jersey 
Chapter stereo-cable interfacing 
seminar and BCT/E exam. Holi-
day Inn, Wayne. N.J. Contact Vir-
gil Conahan, (212) 512-5309. 
March 10-12: Arizona State Uni-
versity course on fiber-optic 
communications, Arizona State 
University, Tempe, Ariz Contact 
(602) 965-1740. 
March 12-14: Information Gate-
keepers second annual Integrat-
ed Services Digital Networks Ex-
position, Marriott Hotel Market 
Center, Dallas. Contact (617) 232-
3111. 

March 15: Reynolds/Rodriguez 
Group, pay-per-view workshop. 
Dallas Marriott-Market Center. 
Contact Art Reynolds, (619) 459-
4149. 
March 15: NCTA Minority Busi-
ness Symposium in conjunction 
with the national convention in 
Dallas. Contact (202) 775-3629. 
March 15: Texas Cable Televi-
sion Association annual meet-
ing. Convention Center. Dallas. 
Contact (512) 474-2082. 
March 15-18: National Cable 
Television Association and Tex-
as Cable Television Association 
combined convention, Dallas 
Convention Center. Contact (202) 
775-3606. 
March 19-21: Infotron Institute 
communications network design 
seminar, Omni International Hotel, 
Miami. Contact (800) 257-8352. 
March 24-26: American Feder-
ation of Information Processing 
Societies Inc. seventh annual 
OAC. the Astrohall, Houston. 
Contact Catherine Shippert (703) 
620-8926. 
March 24-26: Infotron Institute 

communications network design 
seminar, Infotron Systems Corp 
Cherry Hill, N.J. Contact (800) 
257-8352. 
March 24-26: North Central Ca-
ble Television Association an-
nual convention. Radisson South 
Hotel. Bloomington. Minn. Con-
tact Mike Martin, (612) 641-0268. 
March 25-27: Magnavox CATV 
training seminar. Dallas. Contact 
Amy Costello. (800) 448-5171. 
March 25-27: Infotron Institute 
communications network design 
seminar, Sheraton-Mockingbird 
West, Dallas. Contact (800) 257-
8352. 
March 26: Ohio Cable Television 
Association annual business 

Planning ahead 
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. 
July 15-17: Community An-
tenna Television Association 
annual convention. MGM 
Grand Hotel, Reno, Nev. 
July 20-22: Eastern Show. 
Merchandise Mart, Atlanta. 
Sept. 23-25: Great Lakes Ca-
ble Expo, Hyatt Convention 
Center, Columbus, Ohio. 
Oct. 28-30: Atlantic Show, 
Convention Hall, Atlantic City. 
N.J. 
Dec. 3-5: Western Show, Con-
vention Center, Anaheim, 
Calif. 

meeting, Hyatt on Capitol Square, 
Columbus, Ohio. Contact (614) 
461-4014. 
March 26: SCTE Appalachia 
Mid-Atlantic Chapter, admin-
istering BCT/E exam covering dis-
tribution systems. Contact Ron 
Mountain, (717) 984-2878. 
March 26-28: School of Light-
ning Protection Technology Inc. 
seminar, Sheraton Crown Hotel 
and Conference Center. Houston. 
Contact (815) 943-4005. 
March 31-April 2: Magnavox 
CATV training seminar. Dallas. 
Contact Amy Costello. (800) 448-
5171. 

April 
April 2-4: Infotron Institute com-
munications network design sem-
inar. Sheraton Plaza La Reina. Los 
Angeles. Contact (800) 257-8352. 
April 3-4: Phillips Publishing 
presents Satellite V. Challenges & 
Opportunities in Satellite Commu-
nications, Marriott Crystal Gate-
way Hotel. Arlington. Va. Contact 
(301) 340-2100. 
April 7-11: Datapro Research 
Corp. Communications Week '86. 
San Francisco. Contact (800) DA-
TAPRO. 
April 10-11: The Society of Ca-
ble Television Engineers and the 
Florida SCTE Meeting Group 
national seminar on computer-
aided CATV testing, Sheraton-
Twin Towers, Orlando, Fla. Con-
tact Richard Kim, (813)924-8541. 
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Remem in 1951, when 
TV stations were low in power 

and antennas not veiy efficient? Milton 
Jerrold Shapp, the founder of Jerrold, 
didn't realize he was helping to create a 
new industry when he developed an 
amplifier that Bob Tarlton needed for 
his Lansford, PA community antenna 
system. 

Cable was new but it grew rapidly 
And Jerrold grew with it developing 
improved amplifiers, channel equip-
ment and numerous innovations that 
increased revenue potentials for opera-
tors, and established Jerrold as the lead-
ing supplier in the industry. 

Remember when 20, 12-even 5 channels were your maximum potential? 
Now... 

Rebuilding? 
Save Money 

With JERRO1D 
Expand the bandwidth of your system - and your revenue-producing 

channel potential - simply by dropping in Jerrold STARLINE® SJ-330 modules. 
This quick and easy upgrade to 330 MHz can help you maximize your revenues 
and requires: 

• No respacing of trunk amplifiers 
• No major equipment costs 
• No prolonged construction 

Regardless of the make or vintage amplifiers now in your system, Jerrold 
can show you how to rebuild economically. If you have STARLINE 20 equip-
ment, you'll realize the biggest savings with Jerrold STARLINE Si-330 drop-ins. 
Other amplifiers can be replaced easily and economically by a complete 
STARLINE SJ-330 station. Detailed information on what you will need and 
what savings you can achieve is contained in a new Jerrold STARLINE 20 SJ 
Series brochure - yours for the asking. 

And Jerrold has other possibilities for you too. For longer cascades and 
greater channel capacity, there's Jerrold Century III Feedforward amplifiers 
and the Jerrold STARLINE X Series. Whatever your specific needs, there's a 
reliable, low-cost Jerrold product to satisfy them. 

Send for the Jerrold STARIINE 20 Si Series brochure, today. Call or write 
Jerrold Division, General Instrument Corporation, 2200 Byberry Road, 
Hatboro, PA 19040. (215) 674-4800. 

See us at the NCTA Show at Booth 1900 

JERROLD 
You know we'll he there. 

GENERAL 
INSTRUMENT 
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Scrambling: Are you ready? 
Last month, in the first article of this two-part 
series, Bob Luff gave guidelines for making 
some of the many decisions that must be 
made by cable systems with regard to satellite 
scrambling. This month's column discusses 
questions surrounding headend spares and 
problems with authorization and deauthor-
ization. 

By Robert A. Luff 
Senior Vice President, Engineering 
United Artists Cablesystems Corp 

It is anticipated that the inherent ability of 
VideoCipher II to deliver studio quality stereo-
program audio will trigger some satellite serv-
ices, particularly premium pay programmers, 
to focus on stereo marketing soon after they 
have scrambled. Accordingly, systems may 
wish to plan some additional space flexibility 
for this likely occurrence. At present, two man-
ufacturers are marketing BTSC stereo encod-
ers: Scientific-Atlanta and Wegener. Produc-
tion is limited and delivery times in excess of 
120 days should be planned for. The Wegener 
unit is a 41/2 -inch high by (standard) 19-inch 
wide mainframe that can hold enough BTSC 
board sets for four separate premium TV 
channels in the single unit. The S-A unit is 
sized and configured more like a standard 
modulator. 

It appears that all set-top manufacturers, 
including baseband vendors, have or soon will 
have BTSC-friendly set-tops. 

Equipment arrangement 
Of course, individual system technical staffs 

will decide how to best arrange and wire 
headends. However, the two primary options 
should be discussed: keeping all like equip-
ment together, or keeping all equipment re-
lating to a single channel together. 
Up until now most headends have been 

arranged with the individual channel modula-
tors and processors being primary and clus-
tered together, and all other groups of similar 
equipment clustered together in separate 
racks or areas. There is, however, a growing 
argument for the other option. To minimize 
clumsy rack-to-rack back-and-forth wiring, it 
may now be more advantageous for as much 
equipment as possible associated with a sin-

'It would seem that no 
more than one spare, 
regardless of the 
numbers of decoders 
employed at a site, is 
called for' 

gle channel to be arranged immediately below 
the associated channel modulator—or at least 
in the same equipment cabinet. 
While initially this is a somewhat radical 

concept compared to well-entrenched prac-
tices, the reasoning is that continued equip-
ment type-clustering in 30 or more channel 
headends with VideoCipher II and very likely 
with BTSC, will require a maze of cross-
cabinet wiring—jeopardizing practicality and 
reliability. 

Spares 
There is little long-term wide field experi-

ence with the VideoCipher II. Accordingly, it is 
difficult to determine the best policy for head-
end spares. So far, the units have proven to be 
very reliable. However, failure of any satellite 
decoder, especially one dedicated to a pay 
service, will be a serious problem that systems 
will desire to avoid. Lightning or severe power 
surges can occur any time to a headend caus-
ing even the most rigid complex systems to 
possibly fail. Because of this, all systems 
should develop a spare decoder plan, in-
cluding perhaps maintaining an on-site spare 
decoder to ensure that subscribers receive 
reasonable pay-signal restitution. It would 
seem that no more than one spare, regardless 
of the number of decoders employed at a site, 
is called for without proof that the unit is far less 
reliable than is presently reported. 
The "spare" issue can be easily admin-

istered during the roll-out period of satellite 
scrambling by simply ordering early enough to 
always be one descrambler ahead of the ac-
tual scrambling requirements. And later, the 
"spare" issue may be softened by greater 
experience and the fact that the headend will 
have at least seven, to as many as 20 on-site 
decoders. If a failure occurs to a primary pay 
signal, the system, although not the best alter-
native, does nonetheless have the ability to 
reassign a working decoder from a lesser 
service until a nearby spare or group spare is 
priority shipped. 

It is important to identify and clearly label the 
decoders that are provided free by HBO from 
all others. The free HBO decoder is a special 
decoder known as a "red striper," because of a 
red identifying stripe on the rear of the de-
coder. This HBO "red striper" technically will 
not work on any service except HBO and Ci-
nemax, regardless of authorization attempts 
The units for all other services that are pur-
chased have a white stripe on the back and 
are known as "white stripers," or universal 
decoders, and can be used after proper pro-
grammer authorization on any service, in-
cluding HBO and Cinemax. Accordingly, sys-
tems should be careful to only assign the uni-
versal "white stripers" to ensure universal 
backup coverage. 

Hot standbys and passwords 
Two VideoCipher Ils are capable of being 

wired into a hot standby configuration. So far, 
however, HBO is publicly refusing to simulta-
neously authorize two HBO decoders for the 
same headend. Other programmers seem to 
be leaning in HBO's direction. If a system's 
spare policy allows a full spare and desires it to 
be wired as a hot standby, not so much to 
afford a chosen service additional failure pro-
tection but instead to allow a simple means of 
ensuring your spare tire still has air in it, you will 
have to do individual battle with your pro-
grammers. 
Another caution to be aware of is that certain 

Microdyne satellite receivers must be mod-
ified to work with VideoCipher II decoders. The 
modification, while relatively easy, will require 
additional lead time. Any system using Micro-
dyne receivers should contact M/A-COM or 
Microdyne directly. 
Perhaps the most important aspect of satel-

lite scrambling to the system is password and 
ID management. Each VideoCipher II unit has 
a serial number stamped on the rear of the 
chassis. Each headend has a secret control 
number. It just takes both numbers to authorize 
a decoder from any telephone. 
More importantly, anyone with both numbers 

and a telephone can deauthorize a system's 
premium satellite services (such as a dis-
gruntled or discharged employee). The pro-
grammers and system will surely develop a 
fail-safe authorize and deauthorize system. 
But for now, each system must develop a 
means to protect its ID number from any mis-
use while ensuring that in the event of a failure 
it is readily accessible to quickly re-establish 
service. Even with just one satellite decoder 
this is a complex issue. 
By August, systems may have to maintain 

many separate satellite emergency "hot line" 
numbers and different IDs, as well as knowing 
at the time of the call which specific decoder to 
deauthorize and which to authorize. Inad-
vertent errors could cause rejected authori-
zations and delayed restoration of service or 
sudden inadvertent deauthorization of another 
decoder in the headend. Even though a sys-
tem may have a spare decoder, a failed chan-
nel will stay scrambled until someone with the 
proper ID and replacement decoder serial 
number calls the proper phone number. Mur-
phy's Law is sure to be working overtime dur-
ing such crises. 

Immediate reporting of failures 
Until systems develop more confidence in 

satellite decoder reliability, it is suggested that 
a failure of any satellite decoder should be 
immediately reported to NCTA's engineering 
department. Widespread satellite interference 
has already been reported. Immediate re-
porting and checking of outages by others 
may prevent wasteful system deauthorization 
and authorization of spares on universal 
glitches. 
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Reduce maintenance budgets with 
the EZFTN Connector System... 

Raychem's new EZF Connector System addresses 
the problems of F-Connectors — RF leakage and 
moisture penetration — which are 
among the leading causes of main-
tenance problems for a cable-TV 
operator. 

EZF is not just a connector, but 
a system that provides complete, 
long-lasting performance. Its new 
design assures superior mechani-
cal strength, tight electrical connec-
tions and environmental sealing. 

The EZF Connector System has 
gone thru extensive environmental 
testing. UV exposure, waterhead 
testing, thermocycling and salt spray 
exposure are some of the tests that 
the EZF System has been designed 
to pass and still provide exceptional 
RF shielding. 

Features of Raychem's EZF Connector System. 
1. One connector fits RG-59, cable and one con-

nector fits RG-6 cable. 
2. The only connector available 
today that provides RF shielding of 
100 db at 300 MHz after thermal 
cycling and salt spray exposure. 
3. The system provides an environ-
mental seal at both the cable jacket 
and port thread interfaces. 
4. Reduces finger tight connections 
and subsequent trouble calls. 
5. Crimp tools are no longer needed. 
A common 7/16" wrench does the 
final tightening and installation. 
6. Cable  preps are accurate each 
time with the EZF Cable Prepara-
tions Tool. (For use on both RG-59 
& RG-6) 
7. Identify customer service with 
different colored EZF Sealing Boot. 

Raychem +  man.  
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 HDOTRS: (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 

1985 Anixter Bros, Inc. 
See us at the NCTA Cable Show at Booth 1730 
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Now when you install CATV converters, 
you can install Panasonic reliability. 

When you install the new Panasonic 
CAN converters for your cable 
customers, they'll be getting far more 
than the reliability they've come to 
expect from Panasonic. 
Take our TZ-PC110 with full-function 

infra-red remote control. It includes 
subscriber-oriented features such as 
15-channel memory to make tuning 
easier, two-speed up/down scan 
tuning for quick search and a built-in 
holding bay for the remote when not 

in use. Even an optional parental 
guidance key so your customers can 
control the channels children watch. 
When remote control isn't yet a 

customer priority, there's the "remote 
ready" TZ-PC100. And it accepts our 
optional remote control unit at any 
time, since no field retrofit is needed. 
So now there is no reason to give 

your customers just any CAN con-
verter. Give them the performance 
and reliability of Panasonic. 

For more information, call Panasonic 
at (201) 392-4109 or contact one of 
these Panasonic CAN distributors. 

Cable N Supply Company 
1-800-241-2332 

S.A.L. Communications 
1-800-645-9062 

Panasonic 
Industrial Company 
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ONLY EAGLE KEEPS MAKING THEM BETTER! 
NOW AVAILABLE... SIX POLE TRAPS TO IMPROVE REJECTION 

ON BAND EDGES OF MULTI-CHANNEL TRAPS. 

Only Eagle Traps have their main bodies totally protected by 
double neoprene gasketing. 

Only Eagle Traps are completely sealed around their pins by 
a special hot-melt process. 

Only Eagle Traps are 100% foam-filled. 

Eagle Trap Quality starts inside. Every Trap is completely 
sealed for superior moisture resistance. Our extensive seal-
ing techniques and 100% filling of all interior cavities 
insures stability over broad temperature ranges. That's why 
Eagle Traps are virtually fail-safe in preventing signal drift. 

Install Eagle Traps to safeguard existing scrambling 
methods. Our Traps can be used at high and super band 
frequencies, as well as low and mid band. 

To meet your system's requirements, Eagle Traps are 
available in 3, 4 and 6 pole configurations for maximum 
economy and effectiveness. 

Some companies can make Traps cheaper. . . only 
Eagle makes them better! 

OTHER EAGLE QUALITY PRODUCTS.. 
rtets, Addressable Descramblers, Programmable Descramblers, Splitters,11.aps, 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 
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