


( ()NNI G F()R a plemmm style “J“'htm.lg.’,

With the-use of both rul)berand silic one scals al.
the front and back of the connector, motdtute is:
prevented from migrating down the-braigrof thv«
cable. Keeping moisture out msur(ns lm#;:r lif6 1o
subscriber drops.

These connectors require standard
and are available in all RG59U and RG6U:cable

Kl

sizes. Consult LRC for specific rec omnwnddh()n Vg

Iy

4

LRC Electronics. Inc
Reader Service Number 1

.
:able preparatips

I‘hese connectors seal to both the female post. by\
tightening. and to the cable jacketbyc rimping: -

.
]
.

.\{l

A%

901 South Avenue Box 111 Horseheads. NY 14845

Iridescent Chromate
Conversion Coating for
added corrosion resistance

(607) 739-3844



The Magna 6400 Addressable Converter
System is a cost-effective means of providing
aximum signal security. The system’s key
feature is Encryptic Encoding™, a sophisticated
scrambling method combining advanced digit-
al techniques with proven RF circuitry. Encryptic
Encodingis fully dynamic - you can change the
authorizafion code on a random basis.
All components are synchrcnized from the
tem controller. This total integration prevents
non-system components from defeating the
system.

Besides improved security, the Magna 6400
Addressable Converter offers you and your
subscribers features like:

Parertal Control Code

Parental Control on Any or All Channels
Directory Channel

Forced Tuning of Unauthorized Channels :
Last Channel Viewing

For more information on Magna 6400
ddressability. contact your Magnavox account
executive or call toll-free 800-448-5171
(in New York State 800-522-7464).
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Tec Expo emphasizes
education, training
Nashville, Tenn., was the site of the
second annual SCTE convention and
trade show, featuring some 80 vendor
booths, afternoon workshops and
morning technical sessions.

INTERFACE
Scientific-Atlanta courts
minicable market

S-A puts together a package of
commercial quality, low-cost products
aimed specifically at non-franchised
cable operators.

FEATURE 26
Training: Building a strong
foundation

Industry managers and engineers are
worried about the troops. Losses
caused by inadequate training are
rising and the outlook isn’t expected
to improve as technology becomes
more complicated. Bob Luff of United
Artists Cablesystems Corp. and Ralph
Haimowitz, CATA’s chief engineer,
sound off on the problems with
training.

FEATURE
Construction problems:
Tips for a smooth build
Cable operators around the country
talk about the biggest headaches
they’ve encountered in construction
and how they’ve overcome the
obstacles. Railroad right-of-way,
dealing with the telcos, money and
manpower are a few of the topics.
Railroad officials offer tips to speed
the right-of-way application process.
A Mountain Bell official talks about
ways for telcos and cable companies
to communicate better.

FEATURE
Rebuilds: Avoiding
unexpected problems

Technicians disclose what they wish
they’d done before they began their
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About the cover

Margaret Deluca photographed this
month’s cover illustration of a Cable
West crewmember, working on the
Scripps Howard Cable Systems build in
the Loveland, Longmont, Lafayette,
Colo. area.

Tom Polis, president of SCTE, and friends
kick off the second Cable-Tec Expo, held in
Nashvllle, Tenn., March 5-7. See page 18.

27T

R e A
This month’s Product Profile features
trenchers and plows. Ditch Witch’s 2558X
plow is presented above.

rebuilds. From Florida to Oregon, the
responses range from lack of
adequate planning to not receiving
equipment when needed. Associate
Managing Editor Constance Warren’s
article surveys the people who've
already rebuilt and finds that nearly all
have suggestions for those anticipating
a rebuild situation.

TECH i 51
Fiberoptics vs. coaxial
Associate Editor Gary Kim focuses on
Times Fiber’s Mini-Hub and how the
company redesigned the system into
the Mini-Hub 1I. Kim weighs the
advantages and disadvantages of
fiberoptics and calls on experts such
as Robert Shack, manager for private
networks at Byers Communications
Corp., for inside assessments..

SPECIAL REPORT
Construction chart

CED’s annual construction chart
provides a listing of all the cable
construction hardware manufacturers
as well as a 10-year construction
expenditure analysis and cost
projection for 1984.

PRODUCT PROFILE
Trenchers and plows
CED takes a look at the trenchers and
plows being used in the cable industry
today. A detailed listing of the
machines and specifications are
presented.

35

54

DEPARTMENTS

Techscope 11
Seminars 13
In Perspective 16
People 64
Classifieds 68
Ad Index 71
Hardware Hotline 72
in Orbit 82

©1984 by Titsch Communications Inc. All rights reserved. CED. (USPS 300-510) (ISSN 0191-5428) 1s published monthly plus periodic special editions by Titsch Communications inc., 2500
Curtis. Suite 200, Denver. Colorado 80205. ©April 1984, Volume 10, Number 4. Subscription Price: 1 year, $26.00; 2 years, $43.00; 3 years, $63.00. OUTSIDE USA 1 yr. §64.00. 2 yrs. $89.00.
MUST BE PREPAID IN US FUNDS ONLY! Second-class postage paid at Denver, CO. CED 1s published on behalf of all parties, including the Society of Cable Television Engineers (SCTE)

POSTMASTER: Please send address changes to P.O. Box 5727-TA, Denver, Colorado 80217-5727. MEMBERS OF THE BPA.

\Z:1




Messed Up.

CWY created a way to make tangled,
nefficient multiple dwelling enclosures
orderly, secure and easy to service

to the underside of

...the revolutionary new
Omni-Rack™ system”™.
The Omni-Rack's
unique panel and rail
design means
- N2
/ %
D-RING/
F-FITTING
Omni-Rack punched
panels are labeled permanently
by stamped numbers on the tops of the
panels. Once leads are connected, they
need never be touched again—checking or

quick and
easy auditing,
changing status means handling only jumnper

connecting,
disconnecting and
changing subscriber
status. Leads connected

STAMPED
NUMBERS

DRSS,

cables. Plus, for additional security, the
Omni-Rack comes with exclusive aluminum-
coated log cards which may be kept away
from the enclosure.

No dangling  pegossgp 1.0
leads...no
missing labels...
no searching
for the right lead.
Any combination
of punched and perforated ALUM. CARD
panels may be attached in &
any of five rail positions...the
Omni-Rack’s inherent design flexibility
means you've finally got a secure, easy to
service system. Service personnel save
time...and that saves you money.

To find out more about Omni-Rack and
CWY's complete line of CATV solutions, call
or write today.

*Patent pending

Not just supplies. Solutions.

Reader Service Number 3

CWY

P.O. Box 4519 — Lafayette, IN 47903 — Call Toll Free: 1-800-428-7596 — Indiara: 1-800-382-7526



IT’S EASY TO SEE WHY
WE SELL SO MUCH PIIL.

e’re selling more PIII coaxial cable than ever
because we're making it better than ever.

= And our new anti-corrosion, Double-Clad™

ggmgg lé[(})lﬁ%g(lj"?gk .center conductor treatment is just the latest
CORROSION PROTECTION Lol

WITH STRIPPABILITY. ouble-Cladis aninnovative treatment involv-

Ding both a pre-coat and a newly developed

compound which combines with the copper

surface of the center conductor tolower its corrosive
potential. The result is a two-level conductor pro-
tection system. When the conductor is cleaned, the
first level is easily removed. However, the second

IMPROVED, FOAM level of protection stays with the clean center con-
/ POLYETHYLENE ductor and remains bonded to the conductor surf-
DIELECTRIC. ace for a long-lasting barrier against corrosion.

- ur advanced extrusion technology has
O created a micro-cellular foam polyethylene

dielectric with improved uniformity of cell

structure. The result is a cable thats easier to

handle and tougher to damage, with superior
structural return loss performance.

TOUGH, DURABLE ur linear, low-density polyethylene outer
POLYETHYLENE OUTER O jacket is tougher than ever and can include

JACKET. co-extruded tracers at no extra cost. The
tracers are available in various colors and color
combinations. In multiple cable hookups they can
drastically reduce the time required to make sure
the right cable makes the right hookup. PIll is avail-
able in a variety of configurations, including dual
.500 and .625 to meet even the most demanding
customer requirements. And every reel is 100%

CO-EXTRUDED COLOR sweep-tested.

TRACERS IN VARIOUS
COLORS AND e’re continually improving quality and main-
COMBINATIONS. Wtaining competitive prices. That’s why PIII
continues to be your best buy in coaxial

cable.

CABLE HOME GROUP
Comm/Scope CATV Coaxial Products

P.O. BOX 1729
HICKORY, NORTH CAROLINA 28603
800-438-3331 TELEX: 802-166
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Super Shield”
Keeps Your Signal In.
Keeps Others Out.

Comm/Scope’s Super Shield drop wire Asls about our competitive prices on
doesn't pick up any strangers on the way to Super Shield, the premium coaxicl drop.
deliver your signal. And it keeps your sig- You'll be surprisec how little it costs to
Inol strong and clean right down the get complete signal protection.
ine.
Super Shield’s exira-heavy-duty
construction helps it survive the
rigors of installation. And Super
Shield’s superior shielding pro-
perties give you a signif-
icantly higher measure
of pratection againstin-
ress and signal egress in
those high RF noise
and cther sensitive
envircnments

\
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CABLE HOME GROUP
CommyScope CATV Coaxial Products

P.O. 30X 1729
HICKORY. NORTH CAROLINA 28603
80)-438-3331 TELEX: 802-166
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Our new long-life Rlystron is
designed to last a decade

16

— == =
STANDARD AML, KLYSTRON OPTIONAL LONG LIFE
AML KLYSTRON
40K 50K 60K 70K 80K 80K 100K 110K 120K 130K 140K

TIME (HOURS)

Hughes AML® Microwave Systems

The ten year design life of our new klystron for AML systems is a direct result
of our work on space-qualified TWTs. The key is lower cathode temperatures,
whichis easier to describe than achieve. Nevertheless, we've done it. We're
backing our new product with a flve year warranty to lower AML system
life-cycle cost even further.

And the nice thing is that you don't have fo buy a new AML system to take
advantage of it. Like all AML system improvements, this one is designed
tobeinterchangeablein alt existing systems, Justtake outthe ofd klystron
and plug inthe new long-life model. Even system # OO! (still in operation
after more than 10 years) can be brought up to the performance level of
today’s latest factory specifications.

For more information write or call Hughes Microwave Communications
Products, PO. Box 2999, Torrance, CA 90509. (213) 517-6233

AML — ANY MODULATION LINK

Creating a new world with electronics
__________________ -

|
1
1
|
|
__________________ 4

HUGHES AIRCRAFT COMPANY
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Gl names new head,
concludes TOCOM
agreement

General Instrument and TOCOM
have concluded a definitive
agreement under which the Texas-
based converter supplier will become
a subsidiary of GI. TOCOM
shareholders will receive $3 in market
value of General Instrument common
stock for each of TOCOM'’s 8 million
outstanding shares. However, that
amount may be dropped by as much
as 60 cents per share, depending on
the outcome of an audit of TOCOM
financial statements through March
31. Gl has agreed to loan TOCOM up
to $4.4 million prior to the closing of
the deal, which is expected in mid-
May. Gl already has loaned TOCOM
$5.3 million. TOCOM, in turn, has
granted Gl a license to make its
addressable baseband converters.
Another change at Gl concerns the
appointment of C.M. Chang as
president and COO. He most recently
served as senior vice president of
Texas Instruments and is a 25-year
executive veteran with that company.
Frank Hickey will continue as
chairman and chief executive of GlI.
Gl also announced the executive
committee of the board of directors’
decision authorizing the company to
repurchase up to 100,000 shares of its
common stock. The acquired stock
will be used as part of the common
stock that will be swapped for shares
in TOCOM Inc., under the proposed
merger agreement between the two
firms concluded two weeks ago.

Cable firms seek
damages from Tandy

Lawyers for Tandy Corp. and two
Pennsylvania cable systems brought
arguments in a class-action lawsuit
before U.S. district court in Pittsburg.
The suit, filed by Shenango Cable TV
and Variety Cable TV, a pair of
independent operators whose systems
cover about 17,000 subscribers in the
towns of Hermitage and Sharon, Pa.,
cited Tandy’s Radio Shack division as
being in violation of a
Communications Act section banning
unauthorized interception of
interstate communications—in this
case, violating the section by selling
block converters. Shanango and
Variety Cable are asking district court
to place an injunction on Tandy, and
seek monetary damages. Officials
from the cable systems and Tandy
declined to comment on the case. A

Communications Engineering & Design

decision is expected within 60 to 90
days.

Byers agrees to merge
with Celwave

Byers Communications Systems Inc.
has agreed in principle to merge with
Celwave Technologies Inc., a North
Carolina based manufacturer of
fiberoptic cable, telephone copper
wire and cellular radio antennas.

Under the proposed terms, Byers
would exchange 2.2 million of its pre-
split common shares for Celwave’s
outstanding capital stock. At current
prices, the acquisition would be
valued at some $45.7 million. The new
company would use the name
“ByCom Systems Inc.,” pending
shareholder approval. However,
Celwave’s products would continue to
bear the Celwave name. A definitive
agreement should be ready by late
April, according to Walter Jones.

ALPHA AP SERIES STANDBY POWER SUPPLIES.

Unmatched reliabiliiy; field proven. Ask any user.

Look at these features:

® Shortest recharge time (highest charge
current)

@ Positive utility disconnect with inverter
activated

® Short-circuit proof (Auto-recovery)

Alpha ... your best buy in the long run.

ALPHA TECHNOLOGIES

1305 Fraser St., D-6
Bellingham, WA 98226
TEL: 206-671-7703

Alpha Technologies Inc.
7305 East Evans Rd
Scottsdale, Arizona 85260
TEL: 602-948-4484
Alpha Technologies Ltd.
7033 Antrim Ave
Burnaby, B.C. V5J 4M5
TEL; 604-430-1476

TELEX: 04-356760

For Sales and Service
in Your Area:

Scottsdale, Arizona
TEL: 602-948-4484

Napa, California
TEL: 707-255-2010
NCS Industries, Inc.

TEL: 215-657-4690

Reader Service Number 35

Westec Communications, Inc.

Westec Communications, Inc.

Willow Grove, Pennsylvania

® Temperature compensated
battery charging.

® Plug-in upgrading options (such as
Remote Status Monitor)

In Canada:
Anixter-Micro-Sat
Pickering, Ontano
TEL: 416-839-5182
1-800-263-4655
TELEX: 06-981256

Micro-Sat s/e inc.
Marietta, Georgia

TEL: 404-971-1021

R. Alan Communications
Indianapolis, Indrana
TEL: 317-849-7572

A & M Communications
Minneapolis, Minnesota
TEL: 512-881-1311
Cable' TV Services
Garland, Texas

TEL: 214-494-3348
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Excellence = MC? Goaxial Cables

General Cable Introduces the Latest
and Finest in Coaxial Cables

Booth 1260

Western Show

S )

eneral Customer Service Center
1 Woodbridge Center
e \ P.O. Box 700

CATV Diviston Woodbridge, NJ 07095
800-526-4385 or 201-636-5500

A Unit of Penn Central Corporation
Reader Service Number 6
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April

1-3: The annual convention of the Virginia Cable Television
Association will be held at the Williamsburg Lodge in
Williamsburg, Va. Contact Dick Carlton or Lorraine
Whitmore, (804) 358-7060.

2-3: Philips Publishing Inc. will present "New Opportunities
in Local Wideband Networks.” The conference. also
cosponsored by Kalba Brown Associates Inc., will be held in
Arlington, Va. Contact Phillips Publishing, (301) 986-0666.
2-3: TeleStrategies will present a seminar on “Under-
standing Telecommunications Technologies for Non-
Engineers” at the Hyatt Regency in Chicago. Contact
TeleStrategies, (703) 734-7050.

3-4: A videotape editing seminar sponsored by JVC Co. of
America and Convergence Corp. will be held in Nashville,
Tenn. Contact Caren Tauber, (212) 244-5225,

3-5: An International Teleconference Symposium—
sponsored by AT&T, Comsat, ITT World Communications,
MCI International, RCA Global Communications, Satellite
Business Systems and TRT Telecommunications Corp.—
will be held in Philadelphia. Contact (800) 521-0810.

4-6: The RF Systems Division of General Instrument will
hold a seminar on "BroadCom System Technology" in
Mississaga, Ontario, Canada. Contact Joanne Wilcox, (602)
294-1600.

3-5: Test & Measurement World Magazine will sponsor their
third annual Test & Measure ment World Expo, to be held at
Brooks Hall, San Francisco. Contact Test & Measurement
World Expo, (617) 254-1445,

6-7: The annual spring lowa Technical Seminar will be held
in Ames, lowa. Contact Jean Hamilton, (515) 245-7566.
10-11: TeleStrategies will sponsor a Multi-Tenant Tele-
communications, PBX Sharing and Teleports conference in

Washington, D.C. Contact TeleStrategies, (703) 734-7050.
10-11: Avideotape editing seminar sponsored by JVC Co. of
America and Convergence Corp. will be held in Denver.
Contact Caren Tauber, (212) 244-5225.

10-11: SATCOM '84, sponsored by the International
Association of Satellite Users, will take place in Washington,
D.C. Contact Donna McCaughey, (703) 437-5457.

10-12: A Jerrold technical seminar will be held in Dallas.
Contact Kathy Stangl, (215) 674-4800.

11-12: A Blonder-Tongue SMATV/ MATV/ CATV/ TVRO
technical seminar will be held at the Ramada Inn East,
Reynoldsburg, Ohio. Contact Betty Karas. (201) 679-4000.
11-13 & 16-18: A Magnavox CATV Training Seminar will be
held in Albuquerque, N.M. Contact Magnavox, (800) 448-
5171,

16-18: Videotex ‘84, sponsored by London Online Inc. wi'l
be held at the Hyatt Regency in Chicago. Contact Lorraine
Thelian, (212) 661-8001.

17: The Southern California Cable Association will hold a
roundtable on "Quality Cable Operations in the Urban
Marketplace” at the Los Angeles Airport Hilton Hotel.
Contact the SCCA, (213) 684-7024.

17-18: Avideotape editing seminar sponsored by JVC Co. of
America and Convergence Corp. will be held in Miami.
Contact Caren Tauber, (212) 244-5225.

17-19: The fourth in a series of six technical seminars
sponsored by C-COR Electronics Inc. will be held in
Columbus, Ohio. Contact Deb Cree, (814) 238-2461.
18-20: A Community Antenna Television Association basic
technical training seminar will be held at the Best Western
Airport Inn, Seattle. Contact (305) 562-7847.

23-25: The Louisiana Association of Cable TV Operators will
hold its annual convention and trade show at the Baton
Rouge Hilton. Contact LBM Enterprises, (504) 928-5604.

TELFI78168.

Checking response flatness
«for these units?

75 West Forest Avenue, Englewood, New Jersey 07631 201+569-3323
General representative for Europe: Catec AG Luzern/Switzerland, Habsburgerstr 22. Tel. 041-23-90-56 Telex:

Reader Service Number 7

ith Sadelco’s
ectrum Calibrator

Y4dB
ACCURACY
4.5-450 MHz

MHz Ratio:100 to 1

Covers the complete
CATV range, present
and future.

Call or write tor free color brochure
Available at major CATV Distributors
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When you need
high security. ..

you need . v ¥
ACE II1*Locks

The ACE 11® brings high security pick resistance to ACE *
Locks ... the original tubular lock. Produced through a
newly patented, precision process, the ACE 1% is the most
advanced tubular lock now on the market.

In addition to the high security features, you also benefit
from the trouble-free operation of the ACE® design. Of
course, your own exclusive registered key series is still
available.

Write or call for a brochure and prices on your lock
requirements.

ACE II® ... The New Generation of ACE® Locks
that Makes All Other Tubular Locks Obsolete

CHICAGO LOCK C€O.

Reader Service Number 12
4311 W. Belmont Avenue, Chicago, IL 60641

312/282-7177
14/April 1984

—Serminars

23-25: The National Satellite Cable Association and Eagan
& Associates will hold a PC/ SMATV workshop in Chicago.
Contact Larry Hannon, (904) 237-6106.

24-26: Scientific-Atlanta will hold a CATV product training
seminar in Boston. Contact Vickie Gilleland, (404) 449-2127.
26-27: Microwave Filter Co. Inc.will sponsor a one-day
terrestrial interference seminar on each day. Contact Bill
Bostick or Carol Ryan, (800) 448-1666.

29-May 2: The National Association of Broadcasters will
hold their annual convention in Las Vegas. Contact the NAB,
(202) 293-3570

30: The Rocky Mountain Chapter of Women In Cable will
offer its second CableCourse at 8 p.m. at The University of
Denver in Denver. Contact Roxanne Barlow or Dawna
Hunka, (303) 321-7550.

May

1: An Executive Seminar on U.S. Government Applications
for Fiberoptics Systems, sponsored by the Kilty Company,
will be held at the Congressional Club in Washington, D.C
Contact Mildred Christian, (301) 657-3910

1-3: ABC TeleTraining, Inc. will hoild a comprehensive
course in subscriber loop design, installation and main-
tenance in Birmingham, Ala. Contact ABC TeleTraining,
inc..(312) 879-3000.

2-3: Frost and Sullivan will be sponsoring a Networking Per-
sonal Computers conference at the Halloran House in New
York City. Contact Ginny Kania, (212) 233-1080

5-9 EUROCAST ‘84 will take place in the halis of the Swiss
industries Fair in Basel, Switzerland. EUROCAST is
sponsored by the Society of Cable Television Engineers and
the Swiss Association Satelliten Rundfunk. Contact Mark
Voss, (713) 463-0502.

6-9 Comunicaciones Expo ‘84, the only show dedicated to
the Latin American and Caribbean Communications Market,
will be held at the Curtis Hixon Hail in Tampa, Fla. Contact
Gene Bignami or Martha Hammerquist, (617) 329-8090.

7: The Rocky Mountain Chapter of Women in Cable wili
offer its Cable Course at the University of Denver in Denver,
Colo. Contact Roxanne Barlow or Dawna Hunka, (303) 321-
7550.

7-9: The 1984 Sat Expo and Satellite Direct Conference
takes place in Denver, Colo. The annual event is sponsored by
Channel Guide. Contact Leslie Howard at (303) 761-1135 or
(303) 761-7930.

Looking ahead

May 5-7: Eurocast '84, Basel, Switzerland

May 9-11: A Community Antenna Television Association
technical training seminar, Philadelphia.

June 3-6: National Cable Television Association conven-
tion, Las Vegas (Nev.) Convention Center

June 11-14: Canadian Cable Television Association
convention, Capital Congress Center, Ottawa

July 15-19: Community Antenna Television Association
convention, CCOS-84, Tan-Tar-A Resort, Osage Beach, Mo.
Aug. 12-15: Cable Television Administration and Marketing
Society convention, Waldorf-Astoria, New York

Sept. 6-8: Eastern Show, Georgia World Congress Center,
Atlanta, Ga.

Oct. 16-18: Mid-America Show, Hilton Plaza Inn, Kansas
City. Mo

Oct. 30-Nov. 1: Atlantic Show, Atlantic City Convention
Hall, Atlantic City, N.J

Dec. 5-7: Western Show, Anaheim Convention Center,
Anaheim, Calif.
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REACH.

Not every animal in the jungle advanced cable design and manu-
can reach everything it needs. facturing technology. When RG-6
Capscan has built a reputation for ~ won't do and RG-11 s too expen-
stretching its imagination just alittle  sive, CD 7000 fits the bill.
further to come up with product Whatever your trunk or drop cable
solutions other cable manufacturers needs are, the experts at Capscan
can’'t match. can satisfy them. Give us a call today

Our new CD 7000 drop cable and challenge us with your toughest
i1s the latest example of the “extra problem. At Capscan, filling tall
reach” made possible by Capscan's  orders is our specialty.

Reader Service Number 10
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BURNUP & SIMS
CAPSCAN

National Sales Office: (404) 353-1159
(800) 222-5388
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Avoiding headaches

As the cable industry moves toward an era of “‘maturity,” many of the old
problems seem to be making the sojourn also, particularly in the areas of training
and construction. This month’s issue focuses on those problems and offers some
advice from experts inside and outside the industry on how to avoid common
pitfalls.

Associate Editor Gary Kim examines the training issue and unearths some
candid comments as well as some solid solutions. “Training, or more accurately,
the usual lack of training, is a crime within the cable industry,” says Bob Luff,
United Artists Cablesystems Corp.’s vice president for engineering.

Ralph Haimowitz, Community Antenna Television Association’s chief engineer,
echoes Luff’s sentiments and adds that problems could get worse as technology
becomes more advanced. Signal leakage remains a major headache, and many
technicians and engineers aren’t even aware that they’ve been making improper
signal level meaurements for years, Haimowitz says. “Ninety-eight percent of the
technicians and engineers | talk to don’t know how to translate raw leakage data
and convert it to see if FCC specifications are being violated.”

Haimowitz lauds United Artists, Viacom, ATC and Group W for their training
programs and encourages management to “‘bite the bullet on training”” and
develop formal training centers. Luff considers ATC’s National Training Center
the best industry mode! available. Spend money up front for training, and the
investment will pay off long term, is the general consensus.

On the construction scene, Managing Editor Frank Hogan surveys small system
operators and technicians around the country to uncover construction problems
and learn how they are being overcome.

Railroad right of way and dealing with the telcos were often-repeated
concerns. “It’s easier to cross the interstate highway than the railroad,” says Alan
Kilgore, president of Grove Hill Telecable in Alabama. The application process is
tedious and often takes six weeks or longer before approval is given. And,
railroad officials admit things aren’t likely to change. Wat Gray of Citronelie
Cable thinks the railroads move like sloths because they operate like they did 100
years ago. lllinois Central officials don’t readily admit to antiquated operating
methods when it comes to processing cable permits, but they do agree that
“speed of handling (applications) is our most serious problem.”

However, llinois Central Officials did offer tips on how to cut through the
maze of railroad bureaucracy and save a few dollars along the way.

Telco officials also were helpful in providing other-side-ot-the-coin advice.
Mountain Bell’s Mike Markham offers some practical steps to achieve better
telco/cable relationships, including the simple admonishment to read contracts
closely.

Associate Editor Constance Warren completes this month’s feature package
with a timely piece on rebuild problems. Warren contacted technicians from
Oregon to Florida for a first-hand account of what went wrong and right with
rebuilds. Unexpected problems were the rule rather than the exception. Many
techs advocated more pre-planning. Getting the total picture of what will be
required in terms of hardware, manpower and implementation, before
embarking on the rebuild project, is recommended strongly.

Anyone anticipating a rebuild should consider the responses Warren received
to her two questions: What were the biggest problems you faced during
rebuilding; and what measures did you implement to overcome the obstacles?

The SCTE’s Cable Tec Expo ‘84 held last month in Nashville, Tenn., is also
covered in this issue. The emphasis was on education and training and more than
1,100 attendees took advantage of the various exhibits and seminars.

Contributing Editor Gary Arlen’s “‘Teledelivery” article assesses the impact of
the possible CBS, IBM and Sears videotex venture on the cable industry. Arlen
then focuses on the emergence of another hybrid system, Cabletex, which will
offer a variety of services via a cable-telephone system. Cabletex hopes to begin
a field test by year’s end.

Our “Product Profile” features trenchers and plows. Also in “Tech I is an
examination of the fiberoptic vs. coax situation by Associate Editor Kim. Time's
Fiber’s Mini-Hub developments are profiled and the advantages and
disadvantages of fiberoptics are discussed.

Communications Engineering & Design



" THE |

uTreT
BATA ATTIVETY

' Over 8,000 Carrier Frequencies in |
One High Speed Broadband Modem.

The company that has produced and
shipped more high speed broad-
band modems than all of its com-
petition combined now offers the
ultimate in advanced (and delivera-
ble) technology. Here’s what our
new 505 high speed broadband
modem offers:

Frequency Agility~Comtech’s 505
Frequency Agile High-Speed
Modem is more flexible than ever
with 8,000 field-selectable carrier.
frequencies available (up to 400
MHz). This means more on-line time
covering more applications with a
minimum of spares required.

Changeable Data Rates—Unique
plug-in modules permit selectable
data rates between 56 KBPS to 10
MBPS. Aggregate rates of up to 500

greater signal strength output of the

MBPS are possible. You select the
rate that fits your system.

Increased Output Levels—The
305 permits extended cable runs
without the: need for trunk
amplifiers.

Low Spurious Signal Content-With
fewer stray signals, there is less
interference with other signals on
the cable.

Advanced Diagnostics—Convenient
network system diagnosis is now
possible using the 505’s numerous
test points, indicators, signals and
built-in test equipment.

Multiple Power Sources—Options
include 110 VAC, 230 VAC, 48 VDC
and 24 VDC.

Cost Effective—The improved 505 is
the most economical high speed
digital broadband modem on the
market with the most wanted fea-
tures and the highest through-put.

The 505 can make your coaxial
cable or local area network system
operate better, faster and more effi-
ciently. Current worldwide applica-
tions using Comtech Broadband
Modems include: PBX inferconnec-
tion, CAD/CAM remote graphics,
remote terminals, process automa-
tion, robotics. and data acquisition
and control. Let our 505s increase
the productivity of your system—call

or write: Comtech Data Corpora-

tion, 350 North Hayden Road,
Scottsdale, AZ 85257, (602) 949-1155
or TWX 910-950-0085. :

A Subsidiary of Comtech Telecommunications Corp.
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SCTE's Tom Polis and Steve Cox and CED’s Cathy Wilson participate in ribbon
cutting ceremony to kick off Cable-Tec Expo '84.

Tec Expo emphasizes
education, training

Workshops and floor exhibits stress importance of technical

know-how

NASHVILLE, Tenn.—Technical training
was the watchword as 1,100 registered
delegates gathered under leaden skies
March 5-7 for Cable-Tec Expo "84, the
second annual convention and trade
show sponsored by the Society of Cable
Television Engineers.

As a prelude to the Expo, SCTE held its
annual Spring Conference and mem-
bership meeting March 3-4. A wide
variety of papers on technical and
management topics were presented
during the conference.

The emphasis on education and
training was repeated on the convention
floor. In addition to the 80 or so vendor
booths, a number of afternoon work-
shops complemented the dozen
morning sessions. Jerrold taught two
seminars on addressability and feedfor-
ward. SCTE offered a management and
performance appraisal workshop, while
white-coated technicians operated an
equipment test facility.

The convention floor was closed
during the morning technical sessions
to encourage attendance, but delegates
needed little prodding to hear the
workshop on FCC compliance led by
Cliff Paul, former chief of the FCC’s
microwave division, and Chris Papas,
FCC field engineer.
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Both emphasized that the FCC is
cracking down on operators who violate
agency rules.

The growing importance of the
multiple dwelling market was high-
lighted when Allen Kirby of AM Cable
TV Industries talked about installation
practices in high-rise apartments. Kirby
provided do’s and don’ts for everything
from the selection of molding and
placement of MDU boxes to cleanup
procedures at the end of each workday.

Quality control procedures for instal-
lation crews was the subject of a talk by
RT Cable Corp.’s Rick Thomas. Make
sure your crews are up-to-date on the
latest versions of the technical manuals,
are careful about drops and understand
customer service, he said. Fellow panelist
Bill McKissock of Suburban Cablevision
emphasized the importance of inventory
control, grounding and product inter-
faces. Grounding to cold water pipes
and charges for attaching cable-ready
VCRs were recommended.

Other sessions dealt with aerial and
underground construction; TVRO main-
tenance; amplifier fundamentals; test
equipment and converters; feedforward;
system design; digital electronics; and
ham operators.

Bob Luff, vice president for engineer-

ing at United Artists Cablesystems
Corp., underscored the importance of
investments in human capital, as he
lamented the industry’s woeful inatten-
tion to training. “Management doesn’t
have any incentives to push training. It’s
a line item that people feel they can
shave in a pinch, and it’s a crime,” he
said.

“We aren’t working with simple 12-
channel systems any more,” Luff said.
“Things are a whole lot more complex,
and as a result we're facing some new
problems.”

Previously, the system managers were
the guys with the resources, Luff main-
tained. They could negotiate the fran-
chises. Now there’s been a flip-flop.

“Increasingly, it's the engineer who
has the power,” he said. “There’s a real
competitive market right now and it’s
been hard on the smaller systems, which
can’t afford to pay the salaries.”

Luff recommended that managers
avail themselves of the training that
manufacturers are willing to provide.
“All you have to do is call,” he said.

Tec-Expo ‘84 was in some respects
aimed at the unsung heroes of the
industry: the engineers, technicians,
installers, contractors and manufacturers
whose job it is to keep the networks up
and running. While their work may not
be as visible or flashy as that of the
programming side of the business, it is
every bit as important to the industry’s
bottom line. For example, Pyramid
Industries of Phoenix, Ariz.’s founders,
Earl Gilbert and Paul Rhodes, have a
number of industry firsts to their credit.
They developed the first true 75 ohm
connectors for the industry, the first
auto-seize connectors and the radiation
sleeve, Rhodes said. The industry’s first
feed-through connectors and the 6262
series aluminum alloy are other innova-
tions the two are responsible for.

—Gary Kim

Longmont

makes history
with SCADA

LONGMONT, Colo.—Longmont Com-
munications Cable, a Scripps-Howard
cable company, recently made history
by becoming one of the first cable
systems in the country to operate an
electricity monitoring and distribution
management system successfully over
its I-Net the end of February. This
electricity monitoring system is known
by the acronym SCADA, which stands
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for Supervisory Control and Data Acquis-
itions.

Jeff Gould, chief electrical engineer
for the Longmont Electrical Dept. (LED),
the municipal electricity utility that
owns the Longmont SCADA system,
claims that “to our (LED’s) knowledge,
this is the only SCADA system in the
country using coax as the data transmis-
sion medium.” Other SCADA systems
utilize the phone twisted pair or power
lines as the communications link.

Gould cited three factors as respons-
ible for LED’s decision to use coax over
other available transmission conduits.
First, the operator’s franchise agreement
with the city enabled the electricity
department to use the I-Net at a low
cost Secondly, the reliability offered by
the operator was “sufficient” and “real
feasible,” and thirdly, the timing of the
operator’s proposal was opportune.
From its initial conception, the SCADA
system took 1% years to complete.

While SCADA is similar in concept to
an energy load management service in
that it controls electrical output, its
principal beneficiary is the electrical
utility and not the individual consumer.
In addition to energy load control,
SCADA can monitor the voltage and

"f‘? >
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Posed beside some headend gear is John Wilde, chief engineer for the Longmont,
Colo., cable system operating the city’s SCADA system.

status of an entire electrical system in a
given area and its meters.

The Longmont SCADA system consists
of three substations connected to the
main utility office via the city’s 1-Net
mid-split bi-directional single coax
network. The remote stations, located

anywhere from three to 11 miles away
from the LED central office, provide
electricity for some 18,000 homes in a
30-square mile radius.

Fundamental to the SCADA system is
a microprocessor and “intelligent’’
software program, designed by Moore
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Systems Inc., a subsidiary of Landis and
Gyr, that sends messages to one or more
substations. Each substation is equipped
with a microprocessor and comple-
mentary software package that can
address return messages to the LED
main office.

In between the substations and main
office lies the Longmont Communications
Cable headend and institutional network.
John Wilde, chief engineer for the
operator, says the system can carry the
equivalent of 38 video channels within
the forward spectrum and 16 channels
on the reverse spectrum. Messages sent

from the LED main office are transmitted
on the 23.79 reverse frequency band to
the headend, where a 3M 925 coax
modem intercepts the message. At this
point, the message is upconverted to
the 216.04 forward MHz frequency and
sent down the coax to the remote
substation(s) for which it is intended. A
3M dual frequency 926 modem then
receives the information at the substation
and relays the data to the station’s
microprocessor, which interprets the
command. Since the substation’s micro-
processor is designed to ‘“‘configure
with the electrical wires,” it can monitor

Don’t throw traps away

because of

Lemco’s new Trap
Saver puts them back
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the trap and broken
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the voltage and overall status of the
system and regulate the amount of
electricity distributed from the substation.

Messages returning from the sub-
station to the LED office are conveyed
on the 23.79 MHz reverse frequency up
to the headend and then upconverted
to the 216.04 MHz forward band and
transmitted to the LED office. There, the
information is received by another 3M
modem. According to Wilde, the I-Net
is configured in such away that no traffic
jams occur, despite the absence of
collision detection equipment. Such
“jamming” is circumvented by a turn-
on/turn-off technique, which uses a
“pulsed”’ carrier, operating 24 hours a
day, to synchronize the transmission of
data so that no overloading of frequencies
results.

Wwilde said he “was not surprised”” by
the successful operation of the system.
“The only thing | had a shadow of a
doubt about,” he explained, “was the
actual 3M product,” which has proven
reliable.

The operator’s future plans call for the
installation of asimilar type of system for
the city’s traffic division and a com-
munications link connecting the Long-
mont’s school system’s computer term-
inals with a computer mainframe. The
system for the traffic department will
control traffic lights via the operator’s
residential two-way cable and will
involve the use of similar types of
modems as those implemented in the
SCADA system. Wilde expects the traffic
control system to come to fruition
within the year.

—Constance Warren

® Scientific-Atlanta reported $95.1
million in sales for the quarter ended
Dec. 31, 1982. This figure represents a 30
percent increase in sales over the
second quarter of the 1982 fiscal year.
Net earnings for the period were $3.5
million, or 15 cents per share, as com-
pared to $280,000 or one cent per share
for the same quarter in 1982.

® In an effort to improve its service to
cable customers, AM Cable TV Industries
has formed three company divisions.
The Field Services division will be
responsible for cable systems construc-
tion; the E-Com Products division will
be in charge of producing interactive
and off-premises addressable systems;
and E-Com Labs will continue to develop
new concepts and systems for the cable
marketplace. E-Com Labs will be headed
by Robert Dickinson, a senior vice
president of AM Cable.
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ANATOMY
OF A
SUPER
CABLE

Standard full-wall
seamless aluminum tube.

Bend radius as
tight as 4" with
152" cable.

Unique 100% bonding;:
« Conductor to dielectric.
« Dielectric to sheath.

* Sheath to jacket.

INTRODUCING T4 PLUS"
TOUGHER AND TAMER

FOR EXTRA PERFORMANCE WITHOUT COMPROMISE.

THE STANDARD - : .
IS NOW THE Jacket bonded Easy coring with
SUPER-STANDARD to sheath for standard tools.

additional handling Resistant to abuse. No
Standard connectors and cable ease and increased objectionable residue left on
preparation tools. No additional corrosion protection. Peels away aluminum surface.
parts inventory or special training easily, leaving no adhesive residue.
required. Continuous conductor-through-

jacket bonding greatly increases
Temperature-stable electrical and sidewall and pull strength. For a sample of this remarkable new cable,
mechanical performance, to withstand Extra-rugged LLDPE* jacket contact TF(;) today at P.?. Bo)f 384’; \\’allingfm'd,
broad temperature swings and dramatically increases abrasion CT 06452, (203) 265-8482 or (§00) 243-6904.
years of winter/summer extremes. resistance and reduces

8 pulling friction. —
~ia v *Linear Low Density Polyethylene is 1r

an extra-tough polymer that still can

be readily cut for cold weather TIMES FIBER COMMUNICATIONS, INC.
connectorization. CABLE TELEVISION DIVISION
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S-A courts SMATV market

S-A has introduced a new line of equipment targeted for non-cable industries

ATLANTA—Convinced that the mini-
cable market is substantial as well as
lucrative, Scientific-Atlanta has put
together a complete package of
commercial quality, low-cost products
aimed specifically at non-franchised
cable operators.

The equipment is designed for
lodging, multiple-dwelling,
institutional and private network
applications. Two of the products
have just been released, while three
others are already part of the S-A line.

The new Model 9530 satellite
receiver works in tandem with the S-A
Mode! 362 low noise converter and
comes in either a rack or table-top
version. The 9530 can select, fine-tune
and scan as many as 24 satellite
channels, and features tuneable audio
and volatile as well as non-volatile
memory for set-up instructions. Single
and dual LNC selection also are
standard.

“The Model 9530 provides the same
quality as the Model 650 receiver, but
has a lower cost because it is less
modular,” according to Steven Havey,
earth station product planning
manager. Some flexibility has been
traded for lower cost and simplified
design, he says.

The other new product is a Series
9000 motorized polar mount for 2.8-
and 3.2-meter earth station antennas.
The new mount allows viewing of any
satellite in the visible equatorial arc.
Once positioned, no additional
manual adjustment is required.

The mount features a
microcomputer controller that stores
satellite locations in memory. It can
find the position of any existing
satellite in geosynchronous orbit and
also can predict and find the future
locations of new geostationary
satellites.

“End users of satellite receiving
equipment are increasingly less
sophisticated—for example, apartment
managers rather than cable
companies—and this new product
makes life easy for them,” says Havey.

The antenna is repositioned auto-
matically by the use of a keypad, and
is remarkably easy to put together, ac-
cording to Havey. “A two-hour setup
time for the entire Series 9000 station
is not unusual.”

Additional features include
selection of dual linear or ferrite
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Clockwise from top left are Scientific-Atlanta’s 2.8-meter antenna, 9500 satellite receiver,
6330 video modulator, and 6130 signal processor.

polarizations and reflector panel edge
polarization adjustment, the company
reports. A Ku-band feed, de-icer and
surface foundation assembly are also
available.

Other products in the system are
the Model 6130 signal processor, 2.8-
and 3.2-meter antennas and Model
6330 video modulator. All are compact
and low in cost.

“A single-channel system cost
$100,000 seven years ago,” Havey says.
“Now you can buy a 3.2-meter system
plus receiver for under $5,000.”

Four 6130 processors can be
mounted in a single 19-inch rack. Like
the new receiver, the processor boasts
lower cost, achieved by the sacrifice

of some flexibility and modularity.
However, signal output quality is
virtually identical, the company says.

“The Model 6150 processor can
handle video switching, phase locking
and hyperband channels. The 6130
can’t, but the typical mini-cable
operator wouldn’t need those
functions,” Havey says.

The 6130 does include surface
acoustical wave filters, automatic gain
control, adjustable sound carrier level,
high-level IF switch and adjacent
channel rejection.

It supports VHF, midband and
superband output channels, as well as
VHF, midband, superband and UHF
input channels. —Gary Kim

Communications Engineering & Design



HOW WE BECAME THE FRONTRUNNER
IN THE ROUTING SWITCHER BUSINESS.

While everyone else was making
minor reffhements, we went back to
the drawing boards. We took the best
that modern hybrid technology had
to offer and designed it into our
Series H Switching Systems.

The result is a new state-of-the-art
in every respect. We offer the best per-
formance specs available. Reliability is

unquestioned. Maintenance isﬁ reduced.

And expansion is easier than ever.

There's a 300% increase in
crosspoints-per-rack-unit. So what
used to fill an entire room can now fit
inside a closet.

And The Series H is available in
the configuration you need to make
the system practical.

Best of all, we can offer these
advantages at a price that's actually

Professional Audio/Video Equipment

less than the price of conventional
switching systems.

If you'd like us to prove how far
outin front we are, call us toll-free at
1-800-328-1684. In Minnesota, call
toll-free 1-800-792-1072. Outside the
continental"U.S,, call Internaticral
Operations collect at 1-612-736-2549.

We'll give you the best run for
your money.

3M héars you...
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DBS activity flourishing

Interest in DBS escalates as players expand service offerings

DENVER—The geosynchronous satellite
is a perfect metaphor for the burgeoning
DBS industry. Apparently stationary, it
is constantly in motion. A flurry of
recent earthbound activity provides
ample illustration.

United Satellite Communications
Inc., for example, has extended its
five-channel service to Baltimore;
Washington, D.C.; Cincinnati; and
Richmond and Harrisonburg, Va. The
company plans additional launches
later this year, primarily in uncabled
cities in the Northeast and Midwest
states. Boston, Detroit and
Philadelphia are on the list.

USCI also has signed movie rights
agreements with Warner Bros. and
Columbia Pictures, giving the firm
access to films produced by ail the
major studios.

Satellite Television Corp., which
plans a fourth-quarter 1984 launch of
its five-channel service, “talks almost
daily with a Fortune 500 company,”
said STC Senior Vice President for
Marketing Ron Castell.

The company initially will beam
signals to an oval area extending from
Burlington, Vt., south to Norfolk, Va.,
and west to Pittsburgh.

In addition to the five video
entertainment channels, STC “plans
almost from day one to offer ancillary
services of some kind,” Castell said.
The firm also has teamed with CBS to
explore high definition television
services in 1986.

STC expects to pick a maintenance
company this month, and eight or
nine vendors are in the running.
When the firm is picked, it will be
servicing earth station and receiver
electronics made by ANCOM and
Toshiba. ANCOM is a joint venture
between Aluminum Corp. of America
and Nippon Electric Corp.

Like USCH, STC plans to make
movies the backbone of its
programming. At least one
superstation and possibly a sports
channel will probably be a part of the
eventual channel lineup, Castell said.

Meanwhile, both the Nashville
Network and Turner Broadcasting
continue to explore their own plans
to distribute their programming via
DBS.

Even some MSQOs are considering
hopping on the bandwagon. Daniels
& Associates already has indicated that
it will become a DBS player in its
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markets. GillCable, United Cable TV,
Colony Communications and Cox
Cable aiso are looking into the new
satellite technology, according to
recent reports.

Which isn’t to say that things have
been quiet on the business network
side of the industry. Plans to develop

the world’s first downtown satellite
communications teleport were
recently announced in Washington,
D.C.

The new complex will be
constructed atop the National Press
Building, and will offer video, voice
and data communications services for
government, corporate and news
organizations.

Initial plans call for the installation
of two five-meter Ku-band earth
stations. —Gary Kim
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Oak’s DBS personal decoder

Canadian company orders 5,000 PD units for June delivery

CRYSTAL LAKE, Ill.—Oak Industries
Inc. is writing contracts for September
delivery of its new personal decoder
for DBS applications. The first order
for 5,000 of the “PD’’ units will be
shipped to Canadian Satellite
Communications Inc. in June.

A technological extension of the
company’s earlier generations of “C”
and “1” decoders, the PD addressable
converter is the world’s first DBS unit

aimed at the home market. The PD
will sell for less than $300.

Developed at a cost of about $5.4
million, the converter is fully
compatible with Oak’s Orion
scrambling system, and works with
either C- or Ku-band transmissions.

The stand-alone box is attached
downstream from the receiver and
produces RF-modulated output on
channels three and four.

FCC'’s telco authorization opposed

FCC proposal met with disapproval in cable camp

Cable companies are skeptical of an
FCC proposal to give telephone
companies blanket authorization to
build and operate cable systems
outside their service areas. The FCC
believes that striking the requirement
that telcos file for commission ap-
proval to build systems “would serve
to limit duplicative, unnecessary or

inefficient facilities...”

The California Cable Television
Association and the NCTA were
concerned about the consequences
of the proposed change. NCTA said
that telcos could adopt a self-serving
definition of ‘“‘telephone service
area,” thus obtaining more
regulatory relief,
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Here’s all you need to

turn your CA

cable into a data

communications network.

If you already have CATV broadband cable
installed, you're very close to having a data com-
munications network. All you need now are high
speed, point-to-point broadband modems from
Ungermann-Bass.

Synchronous or asynchronous two-way
operation at up to 19.2, or 56 Kbps. Point-to-
point or multi-drop connections. Thousands
of these modems are delivering trouble-free, easy
operation in installations of all kinds: host-to-
terminal, office-to-office, building-to-building—
anywhere fast, dedicated data communication is
an advantage. Anywhere, for example, you’re now
leasing expensive phone lines for point-to-point
communication when CATV access is available.

If you already have a switched broadband
network going, our high speed modems are an
inexpensive, efficient way to augment your

© 1983 Ungermann-Bass, Inc.
Net/One is a registered trademark of Ungermann-Bass, Inc.

system with dedicated channels between points
wkhere contention-free service is desirable.

And because we are the Net/One® Company,
our cable design and testing services can help you
get your data network moving in the right
direction, no matter where you are now.

Both the 19.2 and 56 Kbps models are
available for immediate delivery. Please call or
write for Broadband Network Modem speci-
fications: Ungermann-Bass, Inc., 2560 Mission
College Boulevard, Santa Clara, California 95050.
Telephone (408) 496-0111. Or call our Broadband
Technical Support Group, Burlington,

Massachusetts, (617) 273-5858. n
Ungermann-Bass U

The Net/One®Company
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Training: Bt—lilding a foundation

By Gary Kim

During the 16th century, the skies
over Japan frequently blackened with
arrows and resounded with the clash of
armor against armor as armies contended
for supremacy on the narrow eastern
plains. The contending warlords built
massive fortresses as protection from
their rivals. All but one.

When asked why he hadn’t built a
stronghold, Takeda Shingen responded
that “The people are the castle, the
people are the walls, the people are the
moat.”

As modern-day battlefield commanders
still will attest, technological wizardry
counts for nothing if the troops are
demoralized or untrained.

It’s a point well worth remembering
as the cable industry moves away from
its massive franchise wars and settles in
with the customer service focus that will
provide the margin of victory in the
battle for subscriber loyalties.

Privately, some industry managers
and engineers worry about the troops.
Bob Luff,vice president for engineering
with United Artists Cablesystems Corp.,
worries openly.

“Training, or more accurately the
usual lack of training, is a crime within
the cable industry,” Luff argues. ““Losses
caused by poor or non-existent system
training are immense and rising.”

The costs are hidden, but real, and
waste both equipment and human
resources. ‘‘When equipment isn’t
hooked up right and blows out, you
have a couple of problems,” Luff says.
““The device has to be repaired or
replaced. Somebody has to remove it.
There’s the cost of spare inventory and
the cost to install the replacement
item—and it all costs money.”

Things weren'’t so critical during the
industry’s earlier, 12-channel days, Luff
says. The smaller systems were more
forgiving of error. But times have
changed.

“Our systems are a lot more complex
now,” he says. “We're operating in the
mid-band and have more problems with
signal leakage; we’ve got adjacent
satellites producing co-channel inter-
ference and we’ve got the FCC regulations
to watch.”

Pet peeve

If thereis anybody in the industry who
cares abouttraining as much as Bob Luff,
Ralph Haimowitz would be a good
candidate. The Community Antenna
Television Association’s chief engineer
is scathing as he talks about the woeful

‘Training, or more
accurately the lack of
training, is a crime
within the cable
industry. Losses
caused by poor or non-
existent system
training are immense
and rising.’

Bob Luff,
United Artists Cablesystems Corp.

lack of technical skill within the industry.

“Management has no idea how little
knowledge their technical people really
have,” he says. “‘Just because the
technicians and engineers are maintain-
ing the systems at a minimum level
doesn’t mean they know their jobs.”

Pulling no punches, Haimowitz argues
that the cable industry’s technical
people desperately need formal training.
“‘Systems aren't working up to par
because people don’t have the basic
knowledge of things like feedforward,
much less understanding of data and
two-way transmission.”’

Haimowitz, who conducts about 10
training seminars a year, says he “gets
chief technicians, system engineers—
both field and design—who don’t know
that they’ve been making improper
signal level measurements for years.”

On-the-job training is no guarantee
of proficiency, Haimowitz emphasizes.
“It's amazing how much erroneous
information has been passed on by on-
the-job training. There’s a tremendous
education and knowledge gap within
the industry.”

Complicating the problem is the fact
that “in many cases, even the technicians
and engineers themselves aren’t aware
of the gap,” the chief engineer says.

And if something isn’t done about it
soon, cable’s competitors—like DBS—
are going to cause some financial
damage. “‘The name of the game is
providing the customer with the best
picture we possibly can—and we’re not
doing that,” Haimowitz argues. As the
technology gets more advanced, “things
are going to get worse,” he says.

Bite the bullet

Despite the emphasis on some of the
industry’s other problems—Ilike copyright
and franchising—Haimowitz thinks
signal leakage is still cable’s biggest
problem. Aithough a properly trained
and motivated technical force can
virtually eliminate the possibility of
fines, Haimowitz reports that “98 per-
cent of the technicians and engineers |
talk to don’t know how to transiate raw
leakage data and convert itto see if FCC
specifications are being violated.”

United Artists, Viacom, ATC and
Group W are among the best MSOs in
the country in terms of training, the
CATA engineer believes. He also likes
the seminars sponsored every year by
Jerrold. But too few people are getting
deeply enough into the technical aspects
of headend maintenance, and not
enough people take advantage of other
manufacturer-provided training, he
states. Haimowitz also likes the Hughes
Microwave seminars.

He admits that formal training oppor-
tunities are a problem. “At this point
there is no such thing as an electrical
engineering degree with a specialty in
cable television.” But however difficult,
‘“management has to bite the bullet on
training.”

New needs

Because the industry is maturing,
specialties are beginning to develop.
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Data communications and studio oper-
ations are two of them, Luff says. So in
addition to training that helps systems
avoid accidents, save money and avoid
fines, United Artists Cablesystems is
paying attention to training for the new
specialized applications.

“Instead of training every technician
at every system, or just one person at
each system, we have created a new
position of senior engineer,” Luff says.
“‘Usually a person with extensive industry
experience and a college degree, this
person becomes a consultant to all of
our systems in a particular area.”

If a new studio operation is to be
started, UA’s expert gets in on the early
planning, setting the specifications and
negotiating prices. As the construction
phase begins, the senior engineer is on-
site with the people who will operate
the system. Other MSOs have foundthis
practice efficient and cost-effective.

Unfortunately, all too many system
operators, including independents as
well as MSOs, don’t think about training
very much. “Many systems hire a new
person, pair him or her with a senior
person for a few days or a week, and
that’s about it,”” Luff says. “The downfall
of this method is that both good and bad
habits are taught.”

“It’s also pretty well documented that
on-the-job training is most useful after a
classroom or other more formal instruc-
tion method is used,” the engineering
chief says. ““If the training is handled
nonchalantly, as it all too often is,
employees are going to treat the infor-
mation that way too.”

On the other end of the spectrum,
American Television and Communica-
tions Corp. has set up its own National
Training Center, and Luff considers it
the best industry model available.

“They’ve got their own full-time
instructors and know their company’s
policies and equipment,” Luff says.
“They can cycle their key personnel
through, customize the training and
emphasize the points that are most
important for their people in the field.”

Getting the job done right the first
time does save money. But financial
considerations aren’t the only reason to
emphasize training. Improper grounding,
for example, can lead to accidents.
Injury as well as loss of life, not to
mention property damage, are some of
the dangers posed by inadequate training.

In addition, there is always the threat of
fines by the FCC, Occupational Safety
and Health Administration as well as
state agencies.

importing fish
It is perhaps understandable that the

industry has generally paid so little
attention to personnel development.

“We were so busy with franchising
before that we just threw money at
problems,” Luff says. “We didn’t have
time to train people, so we just paid
whatever it took to lure someone away
from another company.”

But the franchising wars have ended.
There’s less growth—and less money to
spend. Operators are paying attention
to the bottom line, and that presents
opportunities as well as challenges. Now
that managers aren’t spending all day
sitting in franchise meetings, they can
devote some time to training needs.

The industry can no longer afford the
wild salary chases that were an alternative
to internal employee development.
That’s probably healthy.

“The water holes have dried up and
it’s tough when managers start importing
fish,” Luff says. “We have to draw on the
pool of people we have.” He expects
that things will get better as average pay
levels rise and cable technicians aren’t at
the bottom of the pay scale for technicians
in the electronics industry.
Incentives needed

One of the reasons for training’s low
priority on managment checklists is that
there are no incentives for superior
performance in this area, Luff says.

There are no guaranteedresultsin the
short term. Progress isn’t swift, and the
benefits of training often are not seen
until months or years later. But, over the
long term, operators who have empha-
sized training will find their employee
morale higher and their turnover lower,
Luff says.

“The benefits of training are hard to
track or measure, but overall, resultin a
less costly and smootheroperation,” the
UA engineer says.

Another problem, Luff reports, is that
managers lack an appreciation for the
effectiveness of classroom training. A
scarcity of adquate textbooks isa further
hindrance.

Correspondence courses, such as the
National Cable Television Institute’s
offerings, “are an excellent bargain,”
Luff says. The only drawback to them is
that the system management has to be
supportive, according to Roland Hieb,
NCTI’s executive director. Luff agrees.

‘““Some managements abuse the
courses,” he says. “Employees need
incentives—real and immediate—to
stay with it. If other employees not
taking the course are getting promoted
without putting in the extra effort, why
should they bother?”’

NCTI, which has 4,000 active students,
also makes its materials available to
some community colleges and vocational
schools with the hardware required for
actual hands-on study. Otherwise, the
non-profit firm restricts enrollment to

students already employed in the in-
dustry.

Whether training is acquired in a
college setting or by correspondence,
both Luff and Hieb emphasize the
importance of encouragement. “Em-
ployees need to know that you care,”
Luff says.

Climbing ladders

A form of training that doesn’t appear
to work too well is internal instruction
by the in-house engineering staff. “The
chief engineer is usually too busy, it’s
hard to keep the classes on a schedule
and it seems the people you need are
always out of town,” Luff reports.

Aside from making money available
for training and giving the training
program strong support, Luff suggests
that systems have a library. “Hughes,
Scientific-Atlanta and Jerrold all have
good textbooks. The National Cable
Television Association and Society of
Cable Television Engineers, as well as
the FCC, put out useful publications.”

B.). Raynes, director of marketing for
McCaw Cablevision’s northern region,
has another idea for system operators.
McCaw recently put 11 installers and
customer service representatives as well
as nine managers through a pilot cus-
tomer service training program.

The 16-hour program was developed
by ATC and Xerox Corp. and focuses on
communication skills. “Our CSRs and
installers deal with the same types of
problems, and the program helped
them understand that,” Raynes said.
The managers took the course so they’d
know what their people were learning.
McCaw managers also will be expected
to act as coaches for their customer-
contact personnel, Raynes said.

Ted Lovett, manager of Chambers
Cable in Edmonds, Wash., got hisstartin
construction and advanced through the
ranks to become general manager. Like
so many other managers, he has found
that few installers have cable-related
experience. Chambers’ solution is a
formal training program including the
NCTI courses. Advanced electronics
training is required for advancement to
the senior technical levels.

At McCaw, all installers, construction
and technical personnel advance
through a set of six grades, with com-
petency as well as written tests required
at each level before advancement. The
results?

“We have a lot of long-term em-
ployees,” Lovett reports. “There is very
little employee turnover at any classifi-
cation. People know what the career
ladders are, and know what they have to
do to climb those ladders. It’s good for
the employee and a real help to the
management as well.”
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Overcoming

construction problems:
Tips for a smooth build

By Frank Hogan

Time is money.

No one is more aware of the truth of
that old adage than the cable industry,
where construction delays frequently
are costly. Sometimes the causes are
unavoidable, such asinclement weather.
Yet at other times, cable system opera-
tors may feel like kicking themselves for
not taking alternative and more effective
paths to solve delay problems.

CED wanted to learn what is causing
construction slowdowns, and offer
constructive steps to avoid these delays.
Consequently, we went to the source—
cable operators around the country—
and asked about the biggest headaches
they’ve encountered and how they
solved the crises.

“Railroad right-of-way. That’s our
biggest problem,” said Alan Kilgore,
president of Grove Hill Telecable in
Alabama. “It’s easier to cross the inter-
state highway than the railroad.”

Robin Brooks, manager of Cablevision
of Soda Springs in Idaho, cited “ease-
ments and right-of-way” as his ever-
present nemeses. ‘‘The original Army
survey, when it (Soda Springs) was part
of the Utah Territory in the 1880s, was 20
feet off,” he said. Now, the accuracy of
more recent surveys is sometimes
questioned by long-time residents.
Brooks then is faced with citizens who
refuse easement or simply don’t under-
stand right-of-way.

“Money and manpower” are Dick
windham’s biggest obstacles. Windham,
chief technician for Carson TV Cable in
Nevada, said he has much copper-
braided cable that needs replacing.
Ideally, he’d maintain a two-man crew
to install, troubleshoot and build on a
daily basis.

Arthur Barnett, chief engineer for
Tele-Cable Service Corp. in Borrego
Springs, Calif., doesn’t have a good

enough working relatic .nip with
developers.” He’s had problems with
underground cable being cut. “We put

cable in when they’re not at final grade
and the developers keep grading and
grading until the cable’s exposed.”

Improving railroad

relations

Wat Gray of Citronelle Cable in
Alabama echoes Kilgore’s sentiments
regarding railroad relations. “The rail-
road operates like it did 100 years ago,”
he said. “It takes six weeks to two
months to get permit approval.” Asked
whether there is a way to speed up this
application process, Gray admitted the
prospects looked bleak. “The local guy
has no authority,” he said. “Corporate
headquarters are the only ones able to
give approval.”

Ilinois Central Railroad officials
agreed. Nick Whitney, bridge engineer
for IC, advised cable companies to “find
the person in the railroad who’s in
charge of pipeline crossings or overhead,
and if there’s a problem, call him.”
Whitney knows best. “I’m the guy at
Ilinois Central in charge of pipeline
crossings,” he said. Operators having
troubles with Illinois Central overhead
right of way can call Dennis Gruca,
buildings electrical mechanical engineer.
As Whitney’s counterpart, he processes
all overhead applications. lllinois Central’s
main number is (312) 565-1600. Whitney’s
extension is 2477, and Gruca’s is 2667.

Whitney noted that 1983 was a ‘‘small

““‘““: Wichipat
AR

year, with only 146 applications, but
we’ve received 40 applications already
in 1984.” Any tips for cutting down
application waiting time? “We can only
handle them one at a time. Cable
companies are not a huge revenue
source for us,” he understated. “‘Speed
of handling is our most serious ongoing
problem.” Whitney offered little hope
for speedy processing, but revealed a
kink in the normal one-by-one handling
practice by divulging that favoritism
exists. “If a big shipper, a coal company
or a chemical company wants a pipeline
under the tracts, it usually gets more
attention.”

But there are ways of facilitating the
application process. Whitney and Gruca
offered the following advice:

® Don’t mail the application via
express mail. lllinois Central won’t even
glance at an application for at least two
weeks, so don’t waste your money on
express mail.

® Become familiar with the National
Electrical Safety Code. Turn to the
section on railroads and study, study,
study.

& If you plan on multiple crossings of
the railway, consider utilizing 1C’s
Blanket Agreement, which was arranged
specifically for the power companies
but may benefit cable companies in
certain instances.
® Take care in filling out forms such

Railroad officials claim applications
with inadequate information cause
further processing delays.
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as IC’s Engineering Data Sheets. Read
the instructions carefully, and if you
have problems, call the proper railroad
official before mailing the application. It
could be weeks before improperly
filled-out applications are discovered
and sent back to the applicant for
corrections, thus delaying the process
even longer than the customary six-
week waiting period.

& Identify mile post markers before
you submit your application. If you are
unable to find the mile post markers
(and often there may notbeany),send a
city map along with your application,
and note what landmark the crossing is
near. If the railroad officials are forced
to identify the mile post marker them-
selves, it will delay the application
further.

John Giudice, construction manager
for Longmont/Loveland Cable in Colo-
rado, learned of Burlington Northern
Railroad’s Advance Authority Form and
reduced his application-approval waiting
period to three or four weeks. “Itspeeds
up the process incredibly,” he said.

The key to unlocking the railroad’s
complex and frustrating inner-workings
lies in knowing who to talk to and what
to ask for. For starters, call corporate
headquarters. The National Railway
Publications Co., (212) 563-7214, offers
the Pocket List of Railroad Officials for
$15 per single copy. Mark Esposito
handles requests for the book, and the
mailing address is 424 W. 33rd, New
York, N.Y. 10001.

Talking with telcos

Many cable companies have experi-
enced problems with telephone com-
panies at one time or another. Because
of the high volume of activity in the
Denver area, Mountain Bell has a
“‘dedicated group for CATV, which was
formed in 1982 to provide one point of
contact for cable companies,”” according
to Mike Markham, manager, Distribution
Services. Markham offers the following
tips to cable companies dealing with
Mountain Bell specifically, and to telcos
in general:

® Don’t make any assumptions about
previous locations—each state has its
own rules that must be followed.

® A Manual of Construction Pro-
cedures is available upon request from
Mountain Bell free of charge—a detailed
guidebook on construction methodsfor
parties ““authorized to place their
communications facilities on or in
supporting structures... owned or
administered by Bell Operating Com-
panies.”

& Pre-planning is imperative. Check
with regulatory bodies, and find out
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what tariffs are on file, etc.

B Read contracts closely.

8 Follow the steps in the general
licensing agreement explicitly.

When faced with less weighty prob-
lems than dealing with telcos or railroads,
try the common-sense approach. Brooks
overcomes his out-of-whack survey
problems in Idaho in a practical way—
talking to people. He takes a city map
along and uses a technique of friendly
persuasion.

Tom Cotton, manager of the Meeker,
Colo., system, experienced “no problems”
with his recent Meeker/Rangely build
and attributed his good fortune to
“establishing good relations with the
phone and power companies.” It's a
matter of “give-and-take. We’re always

Rebuilds:

talking.”” Cotton’s theory is “‘you can’t
win if you fight.” As aresult, he’s “never
had trouble with the utilities.” Com-
munications is his byword.

Cotton applies his positive approach
when interfacing with contractors, too.
He plans ahead, continually supervises
daily progress of the crews, and “shows
concern for the workers on bad days
and praises them on good days.”

Bill Patrick, operations manager for
the Twin Falls, Idaho system, advocated
“‘good customer relations” and “tagging
doors 24 hours ahead of time.” His
recent build was one of the ““smoothest
jobs” he can remember. Placing “‘one
person in authority’” over construction
crews is his suggestion for avoiding
construction delays. His supervisor of

construction maintained constant con-
tact with the crew in the field via a
walkie-talkie. He also stressed the
importance of choosing a good sub-
contractor. “Check references,” he
advised. “Call on two or three. Get a feel
for what a subcontractor will do when
faced with a problem.” Patrick experi-
enced no problems with his 28-mile
build, and brought the project in at a
cost of $8,500 per mile.

As for Barnett of Borrego Springs,
Calif., he “hasn’t found a way to solve”
the problem of developers exposing
and cutting his cable. A combination of
pre-planning and communication with
the developer might be the solution. If
you have another answer, contact CED
magazine and we’ll pass it along.

Avoiding unexpected problems

By Constance Warren

As part of an effort to pinpointfactors
that most frequently interfere with
rebuild schedules and upset rebuild
construction cost projections, CED
recently undertook a telephone survey
in which chief technicians from rural
systems across the country were asked
two questions: what were the biggest
problems you faced during rebuilding;
and what measures did you implement
to overcome these obstacles?

Lack of adequate preparation and
difficulties with receiving equipment

when desired were cited as the two

factors most likely to play havoc with
rebuild schedules and to result in
additional, unanticipated expenses.
Sometimes, these two factors were
interrelated, as in the case of operators
who did not account for supply and
delivery turn-around times when deter-
mining rebuild construction deadlines.

Preparation key

George Wakulik, chief technician for
the Newchannels system in Canonsburg,

Pa., said his system’s rebuild in 1982 was
beset by a host of unexpected problems
that could have been averted by a more
thorough analysis of what the rebuild
entailed before construction began.
First of all, Wakulik explained, the
contractor commissioned by the oper-
ator to rebuild the system subcon-
tracted parts of the rebuild to “others
who weren’t too well-qualified to do
the job.” Secondly, in some cases,
different equipment was required than
initially anticipated. And thirdly, some
additional constructionprocedures,
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such as reframing poles for deadends,
had to be performed.

In retrospect, Wakulik said that he
could have avoided many of these
difficulties if he had spent more time
preparing for the rebuild. He stressed
the importance of “knowing what you
have to start with”’ before beginning a
rebuild. “You have to survey the existing
system,” he emphasized, and then “set
the design criteria.” Another measure
he would implement before initiating a
rebuild would be to ‘“sit down with the
contractors and the field foremen,” and
determine exactly what the rebuild
would involve, what equipment would
be needed, how the new system would
tie into the old system, how long the
rebuild would take to complete and
how much it would cost. He also would
take into account supply and delivery
dates so that construction downtime,
which results in ‘““extra charges,” could
be eliminated.

Similarly, Ron Lindsley, chief techni-
cian for another Newchannels system in
Oneonta, N.Y., said the difficulties his
system experienced in rebuilding could
be attributed directly to inadequate
planning. Accordingto Lindsley, “laying
out the system” proved to be the most
insurmountable obstruction to com-
pleting the rebuild, especially since the
operator “hadn’t taken into considera-
tion the old system here.” One effect of
this oversight concerned taps into the
home, which were not replaced during
the rebuild. The result of these and
other similar types of errors was that the
operator was forced to ‘redesign the
system after the new system was built.”
Obviously, in this instance, lack of
preparation resulted in more than just
inefficiency: it cost more money.

At least two other operators prioritized
coordination and organization as the
most crucial elements involved in
meeting rebuild construction and cost
projections. Robert Holcom, chief
technician for Cablecom of Roswell,
N.M., is “just beginning” a rebuild,
which requires a total rebuild of an old
government Air Force base and revamp-
ing the rest of the network. While
Holcomb has not experienced slowdowns
in rebuild construction yet, he “wants to
get things organized” so the corporate
construction group performing the
rebuild “can do some of (the upgrade)
when they do the AirForce” rebuild. He
said that he keeps his ““staff up to parin
construction practices so we can do
these kinds of things ourselves” if the
equipment ordered arrives before the
corporate construction group.

Jim Sims, chief technician for Twenty
CATV Inc., an operator located in
Carroliton, Ga., identified “outages”
and the ensuing onslaught of “customer

complaints” as the “worst parts” of the
system rebuild. He said one unpleasant
surprise that caught him off guard was
“finding out that we had to replace
more (hardware) than expected.” For-
tunately, he was able to acquire the
needed hardware immediately from the
TCI Southeast group house, which “had
the stock on hand.” He also tried to
alleviate the effects of the outages by
deploying his “entire staff’” in early
morning rebuild construction activities.
Glen Hollins, a technician for Court
Cablevision, Washington Court, Ohio,
offered another solution to the outage
dilemma—building the new system
alongside the existing system.

‘Operators prioritized
coordination and
organization as the
most crucial elements
involved in meeting
rebuild construction
and cost projections.’

Dick Hall, plant manager for Group W
Cable in South Daytona, Fla., and Jim
Peterson of Warner Amex Cable of
Myrtle Point and Coos Bay, Ore., both
discovered flaws in their systems once
their rebuilds were completed. When
“it became a little cold,” Hall recalled,
the main trunk started “pulling apart,”
the result, he says, of a “bad splicing
job.” Meanwhile, Warner Amex Cable
of Myrtle Point and Coos Bay found its
taps corroding only one year after the
system had been redesigned.

Hall said the bad splicing job could
have been detected before the system
was turned on if the operator had “‘gone
in and checked the amps and madessure
(the trunk) was spliced right.” Similarly,
Warner Amex Cable of Myrtie Point and
Coos Bay could have obviated the
corroding tap situation if it had taken
the system’s proximity to the water into
greater consideration when determining
what kind of hardware it needed to
complete the rebuild.

Lagging deliveries

Another predominant cause for re-
build delays relates to supply and
delivery turn-around schedules. As
Terry Petzoldt, chief technician for
Horizon Telecommunications of Hast-
ings, Neb., maintained, one of the
““biggest problems we had was getting
the necessary cable.” Robert Holcomb,
Cablecom of Roswell, N.M., said that his
system hopes to skirt supply lag times by
using an updated version of the equip-
ment already used in the Cablecom
system. A side benefit to this approach,
he added, is to minimize the amount of
spare equipment that needs to be
stored. But, Holcomb cautioned, “new
items are hard to get from the manu-
facturers” and, if another manufacturer’s
equipment is available, he’ll use that
instead since “most of it’s (the equip-
ment) interchangeable.”

Wakulik, of Newchannels Canonburg,
Pa., also said that operators need to stay
apprised of supply and delivery dates so
“they (the manufacturers or suppliers)
can supply what you need when you
need it.”

Suppliers can help

Joe Cordani, director of purchasing
for Telewire Supply Corp., interpreted
the operators’ complaints with slow
deliveries to apply exclusively to “‘elec-
tronic equipment.” The “nuts and bolts
are no problem,” he said, but headends,
amplifiers and earth stations can take a
long time to receive from the manufac-
turer. He advises the operator “not to
put all your eggs in one basket, to leave
yourself an out and to be flexible to go
another route.”

The operator should know where he
can substitute, Cordani continued, so
that if one brand of equipment is out of
supply he can replace it with another
unit from a different manufacturer.
““Better planning’’ and knowing how
long it will take to receive electronics
also help, he said.

Gordon Halverson, director of mar-
keting and sales for Anixter Communi-
cations, reaffirmed Cordani’s suggestions.
He said ‘“‘generally, and particularly with
a rehuild, the operator should work
with a distributor” since a distributor
offers just as ‘‘good’” a price and
“better’’ service. He also said the
manufacturer is not interested in being a
distributor since it “‘already has invested
a lot of money in parts” and in develop-
ing the equipment, and does not want
to incur the additional expenses involved
in maintaining an extensive inventory.
The threat of obsolescence, interest
rates and the recent consolidation in the
industry are other factors he cited that
dissuade manufacturers from keeping
large supplies of equipment on hand.
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THE CONVERTER

MARKETPLACE ™
1-800-382-BRAD

FULL CATV REPAIR

CONVERTER REPAIR
LINE EQUIPMENT REPAIR
REBUILT CONVERTERS
CONVER7TER PARTS
EXCESS & OBSOLETE INVENTORY

. Florida
Washington 9325 Bay Plaza Blvd. IN NY: 518-382-8000
463(.) Pacific Hwy. E. Suite 209 Schenectady, NY 12301
Flfe, WA 98424 Tampa, FL 33619




Now priced lower than the competition, too!

The 350sx answers

Size and Maneuverability?

Because the compact 350sx

can be driven through a

standard 36-inch yard gate, it can

get to more jobs. Its one piece
frame, greater weight and wide-
tire set-up offer increased stability
over articulated machines.
Standard four wheel drive and
four wheel steering provide
control and maneuverability

for mobiling, plowing and
restoration.

Options?

350sX options

include a choice
of 35-HP- class gasoline or diesel
engines, a cable reel carrier, a
front-mounted trenching attach-
ment and a boring unit for utility
bores under sidewalks and drive-
ways. A standard hydraulic
manifold allows the quick snap-on
attachment of optional hydraulic
tools like hamrners and tampers.

) ) Operator Comfort? On a
D) 350sX, the operator sits in
U~ a natural position facing
forward, not off to the side. An
adjustable seat, tilt steering wheel
and easy to reach, easy to identify
N controls make the 350sx
comfortable and easy
to run.

Variable Speed Vibrator?

speed vibrator does more
work because you can adjust its
fracturing force to meet soil
conditions, Its dry vibrator unit
makes greater use of available
horsepower than vibraters with
weights that run in oil. And its
maintenance-free unitrolly
assembly gives greater weight
trangfer for more efficient-plowing,.

The 3508X’s unique variable-

questions
the others didn't bother to ask.

/ Blades? The 350s8X can

2 ) install material to cover

<~ depthsfrom 12 to 24-inches,
depending on soil conditions. A
choice of cable feed blades are
available, including blades for
CATV and fiber optic cable. Pull
blades are available for plowing
in plastic
Pipe and
other ¢
material.

~’ is the largest specialized
parts and service organization of
its kind in the world. Which
means you get parts when you
need them, with trained service
specialists who are ready to serve
you in the shop or in the field.

Ditch Witch designed the 380s8x to be more productive by building in all the
features you wanted in a compact lawn plow — the ones the others overlooked.
And now it’s priced lower than the competition, too. That’s why when it comes to
greater on-the-job performance, dependability and value, the 3508x is the compact

lawn plow that has all the right answers.

) ®

Why pay more? The Charles Machine Works,

Inc., P.0. Box 66, Perry, Oklahoma 73077.

Reader Service Number 36

L*‘r

Ditch
Witch

Worth more, every day
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Fiberoptics vs. Coaxial

Fiberoptics offer some advantages but the technology does

require retraining

By Gary Kim

Bringing a new technology onstreamiis
a little like shooting skeet. It's one thing
to know the targets will be in the air. The
trick is knowing when and where.

As Times Fiber Communications Inc.
found out with its Mini-Hub system,
squeezing the trigger just a fraction too
early still means a missed target. So the
company hasreloaded its guns andplans
to shoot again.

The first generation of its Mini-Hub
product was designed to meet the most
demanding requirements specified by the
newer franchises. The star-switched,
fiberoptic distribution system was en-
gineered with full function two-way
capabilities in mind.

The ability to handle data, videotex
and teletext, voting, home shopping,
opinion polling and impulse pay-per-
view were offered as standard features
on Mini-Hub I.

The fully addressable system was
created to meet the needs of companies
building plants in the urban high-rise
environment, and while the company
says it sold fairly well overseas, domes-
tic demand was extremely thin.

“Few, if any, systems in the United
States really needed the advanced
features Mini-Hub could offer,” says
Times Fiber's John Holobinko, product
line manager for the Mini-Hub system.

Changes

So the company went back to the
drawing boards and came up with Mini-
Hub (I, retaining the best features of the
original system and modularizing it. The
fiberoptic drops were replaced by co-
axial cable, and the result is a system
that offers one-way addressability at a
cost of about $135 to $140 per subscriber
when remote control features are in-
cluded, Holobinko says.

Fiberoptic drops can be added later by
replacing the coax drop and changing the
driver module. “Because the system is
modular, a single drop can be upgraded
to fiber without the need for changing out
the other subscriber drops,” Holobinko
says.

“If any operator wants two-way capa-
bility in part, but not all of a system, it
can be done,” he says. “Each system can
be individually tailored to meet the
special needs each (operator) has.”

Mini-Hub |l prototypes should be

available in April, and quantity delivery
is projected for the fourth quarter.

All of the active electronics are cen-
trally located in Local Distribution Units,
which sit at the end of feeders. As new
subscribers are added, expansion modules
are dropped into the LDUs. “The result is
areduction in feeder plant by as much as
50 percent and the virtual elimination of
line extenders, taps and passives,”
Holobinko says.

Each LDU unit contains eight Remote
Switching Units in a typical configura-
tion, and each RSU is connected to a
single Subscriber Interface Unit which
sits on top of the TV set. Additional LDUs
can be plugged in to increase the LDU
cluster to 96 or more drops.

The LDUs can be mounted under-
ground or aerially; indoors or out.

One of the advantages of the system’s
two-way configuration is the isolation of
the subscriber drops from the reverse
path. “The headend only talks to the
LDUs—not the SIUs,” Holobinko says.
That little feature eliminates the biggest
single source of ingress.

Replacement of the fiberoptic drops
means that installers and technicians
can work with a technology they're
familiar with. “Fiberoptic technology
does requireretraining,” Holobinko says.

Weighing fiber

Given the state of the art of fiberoptic
technology, its cost, the requirement for
construction techniques new to the cable
industry and technician inexperience,
Times Fiber's choice of coax might be
wise.

“Aside from the fact that a more highly
skilled staff is needed to work with it, I'm
not sure what advantage is gained by
using fiber instead of coax in the Mini-
Hub system.” said Robert Schack, mana-
ger for private networks at Byers Com-
munications Corp.“ldon't see a technical
reason for it.”

Weighing the uses of coaxial cable and
optical fiber, Schack sees advantages for
fiberoptic technology as a long-haul
medium, but certainly not as a short-haul
medium. “Fiber is more costly, but there
isagainifheavy electrical interference is
aproblem,” he says. And eveninthe long
haul, comparing coax to fiber is “a little
like comparing apples and oranges,”
Schack says. Both have advantages.

Ralph Haimowitz, chief engineer for

the Community Antenna Television
Association, agrees with Schack on the
merits of fiber. “Fiber's advantage is that
it allows extremely long trunk cascades
with less loss than coaxial cable.”

Presently used as a replacement for
supertrunk coax, Haimowitz sees future
applications for fiberoptics as the vehicle
for regional or national interconnects. In
the near term, heisn'tso sure.“There still
are problems with fiber as a subscriber
drop. Someday, new passives will prob-
ably let us use fiberoptics for the drops,
but right now we haven't got it de-
bugged.”

Like a trapshooter with a back-up
rifleman, Times Fiber is taking no
chances on when the clay pigeons will be
in the air. Mini-Hub Il can handle both
coax and fiber.

Handle with care

As the new carrier comes into wider
use, cable technicians will have to brush
up on some new technigues. Splicing, for
exampie, "'is a real bear,” Haimowitz
says. Special tools, a heat source and a
microscope are required.

“And just to make things interesting,
repairs on the fiber will—according to
Murphy’'s Law—have to be made in the
middle of the world's worst snow or ice
storm,” he says. Haimowitz is joking, but
he makes his point.

Working with optical fiber isn't the
easiest thing in the world. Consider the
problem of attenuation for example.
Under ideal conditions, fiber beats coax
pretty solidly—top grades of fiber lose
only about 1 dB per kilometer. Further-
more, attenuation in fiber is independent
of the modulation frequency used—
coaxial attenuates more at higher fre-
quencies. But cable technicians working
with fiber will need to learn a few new
things about the causes of attenuation in
the new medium.

Fiber attenuation results from two
sources: absorption and scattering.
Absorption is the product of impurities in
the glass itself. The impurities absorb
light energy and produce heat. If sea
water was as pure as fiberoptic glass,
one could see from the surface to the
bottom of the deepest trough of the
Pacific Ocean—a distance of more than
100 kilometers.

Scattering, the other major source of
attenuation, results from imperfections
in the fiber. Unintentional variations in
fiber density and geometry can occur
during the manufacturing process as
well as during installation. Any varia-
tions of core diameter, microbends, as
well as imperfections in the core-to-
cladding interface, willcause signal loss
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Trenchers

Model Trench Trench Centerline Physical Trenching
depth width trench to dimensions speed
outside edge
American 4 ft. 10 inches; 6—18 inches (of machine) (transport) N/A
Trencher @ 90 angle: in 2-inch left: 3 ft., 1.5 16 ft. 6 inches ()
600 C up to 9 ft. increments inches; right: x 7 ft. (w)
4 inches 3 ft., 1.5 inches x 10 ft. (h)
bitch 60 inches 3%—12 18-9/16 inch; (transport) (digging chain
Witch max. inches 16-11/16 inch 82% inches (1) speed at
1420 (standard boom) x 35% inches (w) 251 rpm:
x 61% inches (h) 305 fpm)
2200 64 inches 3%—12 28 inches, (transport) (max. backfill
inches left, 29 inches, 149.5 inches () speed) 2.9 mph
right x 57 inches (w)
x 66 inches (h)
2300 63 inches 5—16 28 inches, (transport) (max. backfilt
inches left; 29 inches, 149 inches (I) speed) 4.1 mph
right x 57 inches (w)
x 82 inches (h)
Ji Case 26—66 4—12 N/A 202 inches (1) 0—3.3 mph,
25 +4 XP inches inches x 54.3 inches (w) forward or
x 82.2 inches (h) reverse
TF 300 66 inches 16 inches N/A 85 inches (1) 0—16 fpm
max. max. with x 41 inches (w)
special/assembly
TL 100 24 inches 4—6 N/A 99 inches () 1.80—4.82 fpm
inches x 31.5 inches (w)
x 39 inches (h)
Parsons 24 or 30 4—6 N/A 95 inches (I) o 0—25 fpm
T80 inches inches x 32 inches (w)
x 38 inches (h)
T120 24—36 inches 4—6 N/A 115 inches (1) 0—25 fpm
in 6-inch inches x 32 inches (w)
increments x 38 inches (h)
Vermeer 40—84 8—18 (tractor center) 75 inches (1) 113—839 fpm
D-18 inches inches 30 inches; (to x 120 inches (h)
machine edge)
32 inches
V-440 with 30—60 6—12 (tractor center) 93 inches (1) 165—585 fpm
V-12 trencher inches inches 26 inches; (to X 71% inches (w)
machine edge) x 91'%2 inches (h)
18 inches
Plows
Model Max. plowing Transport Operating Engine Dimensions Weight
depth speed speed
American 42 inches N/A N/A N/A N/A - 3,700 Ibs.
Tractor Equip-
ment OCLR-T
Burkeen 28 inches 2.5 mph 0—100 fpm Hatz Z790; 99" inches (I) 2,700 Ibs.
DP-30 (width: two cylinder x 35 inches (w)
Vibratory 3'%.—5 inches) rated at 30 BHP  x 53 inches (h)
Plow —3000 RPM; fuel

tank capacity:
5 gailons




Model Max. plowing Transport Operating Engine Dimensions Weight
depth speed speed
Ditch 16 inches 0—2.84 N/A Onan NHC- (transport) 1,370 Ibs.
Witch mph MS two cylinder; 85 inches (l)
V252 25 horse power; x 36 inches (w)
2.75 gallon fuel  x 42 inches (h)
capacity
350 SX 27.5 3.8 mph N/A Wisconsin (transport) 3,270 Ibs.
inches W4 1770 four 152 inches ()
cylinder; 35 horse x 46 inches (w)
power; 6.6 gallon x 84.5 inches (h)
fuel capacity—or
Deutz F2L511; two
cylinder; 3.5
horse power
2558X 12 inches 215 83 ft./min. Onan NHC, 105 inches (1) 1,650 Ibs.
ft./min. depending on 25 horse power, x 32 inches (w)
soil conditions gasoline engine, x 46 inches (h)
with 9 galion
fuel capacity
Jl Case 18 inches 4.04 mph 0—200 fpm two cylinder 37 inches (w) 2,065 Ibs.
Mini-Sneaker gas engine; x 77.5 inches (h)
23 horse power
DH4 24 inches 7.17 mph 0—2.92 mph four cylinder 63 inches (w) 4,875 Ibs.
diesel engine; x 94.5 inches (h)
50 horse power
475 36 inches 3.6 mph 1.18 mph four cylinder 78 inches (w) 15,480 Ibs.
(low range) diesel engine; x 112.5inches (h)
84 horse power
Line Ward 6—13 68—140 56—98 16 horse power 50 inches (1) 800 Ibs.
Cable Line inches fom fpm Kohler engine x 24'% inches (w)
Layer x 44 inches (h)
Parsons 0—30 0—6 mph 0—1.3 mph John Deere N/A N/A
DP-60 Saber inches Diesel, 80 horse
Plow power, 2500 rpm
Parsons 0—44 0—11.4 mph 0—1.8 mph Cat 3208 diesel, N/A N/A
DP-180 Saber inches 175 horse power,
Plow 2500 rpm
Turfco 5—12 50 ft./min. 50 ft./min. 10 horse power 60 inches (I) 565 Ibs.
Pipe Piper inches four-cycle x 34 inches (w)
100-A Briggs & Stratton x 41 inches (h)
Pipe Piper 5—12 150 ft./min. 150 ft./min. 23 horse power 78 inches (1) 1,275 Ibs.
180-B inches two cylinder x 36 inches (w)
Kohler x 54 inches (h)
Vermeer (cover) N/A N/A N/A 62 inches (1) 975 Ibs.
V-1240 18 inches x 83 inches (h)
Rear (cover) N/A N/A N/A 57 inches () 1,820 Ibs.
P-2055 Plow 30 inches

x 90 inches (h)

This month's product profile on trenches and plows provides an overview sampling of the products currently available on the market and a list of their respective
specifications. Product profile is not intended to be a listing of all the equipment available in a specific hardware group. If you wish to be included in CED’s upcoming product
profiles on test equipment, billing equipment and headends: modems and multiplexers; non-addressable and addressable converters; tamper proof, key locks and
keypads/descramblers; character generators and ad inserter equipment; pedestals and safety equipment markers; and video cameras and recorders. please send pertinent
specification sheets to Connie Warren, CED, P.0. Box 5727 T.A., Denver, CO 80217.
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Macrobends also cause loss, and the
degree of loss increases with the angle of
the bend.

Fiber strength is affected by chemical
or physical defects, which can occur
during manufacturing, from atmospheric
exposure, rough handling or stress
corrosion. The surface condition of the
cladding is important. Abrasion during
handling can affect the fiber mechanic-
ally as well as optically. So buffer
coatings, usually a polymer, are often
applied during manufacturing. Cabling
also reduces strain on the fiber.

A new frontier

Fiberoptics is a new frontier for most
technicians and engineers in the busi-
ness. But it isn't a recent discovery. As
early as 1854, British natural philosopher
John Tyndall had theorized that light in a
dense medium couldn't escape to a less
dense medium if the grazing angles of the
light rays were sufficiently low. In 1870,
he made a presentation to the English
Royal Society, which proved that light
could be guided within a jet of water.

The experiment illustrated the prin-
ciple of total internal reflection: rays of
light were carried through the water by

reflecting from its boundaries. And this
basic principle remains the foundation
for the science of fiberoptics.

When light passes from one medium to
another, it changes speed, which causes
a deflection called refraction. Every
material has a specific index of refrac-
tion: the ratio between the speed of light
in a vacuum and its velocity in the
specific medium. The amount of refrac-
tion depends on the refractive index. The
angles of refraction are determined by
comparison to an imaginary normal line
drawn perpendicular to the interface of
the two materials.

The angle of incidence is the angle of
the striking ray, referenced against
normal. The angle of refraction is the
angle of the reflected ray, again mea-
sured against normal.

When light passes from a material with
a lower refractive index to a substance
with a higher refractive index, the ray is
refracted toward the normal. But when
the index of the first material is higher
than that of the second, the light is
refracted away from the normal. As the
angle of incidence increases, the angle of
refraction approaches 90 degrees with
normal. A 90 degree angle of incidence is

known as the critical angle. Ifthe angle is
incidence increases beyond 90 degrees,
the light is totally reflected back into the
first material.

Fiber design

The design of an optical fiber follows
from these principles. A basic fiber
consists of two concentric layers of
material, and the inner layer, or core, has
a higher refractive index than the outer
layer, known as the cladding. Light
injected into the core strikes the core-to-
cladding interface at an angle greater
than critical and is reflected back into the
core.

Fibers are made of glass or plastic.
Glass is smaller in size and more effi-
cient, while plastic is more rugged and
economical in less demanding settings.
Hybrid plastic-clad silica fibers lie in
between glass and plastic in terms of
both size and performance.

Fibers are generally classified by
refractive index and mode. The two
major types are step and graded. In a
step-index fiber, the core’s refractive
index is uniform, and there is a distinct
step between it and the cladding. In a
graded-index fiber, the core’s index isn't

ROHN.

COMMUNICATION

TOWERS

There is a ROHN tower to suit
your communication require-
ments. Whether your needs
are for microwave, broadcast,
mobile radio, or cellular radio-
telephone, Rohn can supply
the right combination. With
state of the art computer

design and engineering,
ROHN continues to provide
the optimum product.

For more information on
ROHN COMMUNICATION
PRODUCTS, send us your
company request today.

ROHN.

P.O. Box 2000, Peoria, IL 61656 USA
TWX 910-652-0646
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Secure yourself with
the grounding team . ..
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Grounding Blocs
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SACHS’ SC-12 and 13 series (* pat. pending)

... THE BETTER ALTERNATIVE !

Sachs Communications Inc.,

30 West Service Road, Champlain N.Y. 12919-3703
In Canada: 2095 Chartier Ave., Dorval, Qué. H9P 1H3
Call or write for free

@ounding Procedure information sheet. 514-636-656_0J

[ High conductivity material
[ Long lasting features
[ Labor saving techniques

SACHS

S
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Ladders
and lifts

Acme Ladders Inc.
Box 26593

Houston, Texas 77207
(713) 991-2180

Adrian Steel Co.
906 James St.
Adrian, Mich. 49221
(517) 265-6194

Aero Lift Co.

4 Fairfield Crescent
Caldwell, N.]. 07006
(201) 575-7484

Al Agher & Sons

5301 Valley Blvd.

Los Angeles, Calif. 90032
(213) 225-2295

Altec Industries Inc.
P.O. Box 10264
Birmingham, Ala. 35202
(205) 969-3400

CAM Industries Inc.
215 Philadelphia St.
P.O. Box 227
Hanover, Pa. 17331
(717) 637-5988

Cablevision Equipment Co.
3838 Caliver Dr.

Garland, Texas 75042
(214) 272-8551

Carbis Ladders
P.O. Box 4534
Florence, S.C. 29502
(803) 667-0848

Centel Supply Co.
770 N. Cotner Blvd.
Lincoln, Neb. 68505
(402) 467-5283

Commercial Satellite Systems
2955 Russel St.

Berkeley, Calif. 94705

(415) 848-4331

Durnell Engineering Inc.
Hwy. 4 S.

Emmetsburg, lowa 50536
(712) 852-2611

EM Electronics Inc.
7523 W. Chester Pike
Upper Darby, Pa. 19082
(215) 352-4155

Easley Equipment Co. Inc.
2807 Farrisview Blvd.
Memphis, Tenn. 38118
(901) 362-7721

Evergreen Equipment Inc.
13588 S.E. 152nd
Clackamas, Ore. 97015
(503) 658-2121

Graybar Electric Co. Inc.
34 N. Meramec

Clayton, Mo. 63177

(314) 727-3900

KES (Klungness Electronic Supply Inc.)
107 Kent St.

Iron Mountain, Mich 49801

(800) 682-7140

Kerr Leasing and Fleet Services Corp.
P.O. Box 27419

Denver, Co. 80227

(303) 988-1198

Kindwall Corp.

P.O. Box 1557
Spencer, lowa 51301
(712) 262-5810

Lift-Off Manufacturing Corp.
53 Pine St.

Deposit, N.Y. 13754

(614) 235-5000

Little Giant Industries Inc.
2241 S. Larson Pkwy.
Provo, Utah 81601

(801) 375-9620

McCabe Powers Body Co.
8900 Frost Ave.

Berkeley, Mo. 63134
(314) 524-8000

Midwest Corp.
One Sperti Dr.
Ft. Mitchell, Ky. 41017
(800) 543-7315

Mobile Lifts Inc.

1951 W. Main St.
Norristown, Pa. 19403
(215) 539-3700

Multiplier Industries Corp.
464 S. 10th Ave.

P.O. Box 29

Mount Vernon, N.Y. 10550
(914) 699-0990

Ogden, Curt, Equipment Co. Inc.
500 S. Hwy. Dr.

Fenton, Mo. 63026

(800) 325-9990

Plastic Techniques Inc.
P.O. Box 197

New Boston, N.H. 03070
(603) 487-5555

Poleline Corp.

20 Antin Pl
Bronx, N.Y. 10462
(212) 829-1070

Priester Supply Co. Inc.
701 107th St.

Arlington, Texas 76011
(817) 261-1111

S.A.L. Cable Communications Inc.
5 Hub Dr.

Melville, N.Y. 11747

(800) 241-0992

Spartan Tool Co. Inc.
1521 Alum Creek Dr.
Columbus, Ohio 43209
(614) 253-0942

Standard Truck & Equipment Co.
1155 Hill St. S.E.

Atlanta, GA. 30315

(800) 241-9357

Stelco Inc.

5500 Kansas Ave.
Kansas Cty, Kan. 66106
(913) 287-1500

Teco Inc.

9733 Indianapolis Rd.
Fort Wayne, Ind. 46809
(219) 747-1631

Time Manufacturing Co.
7601 Imperial Dr.

Waco, Texas 76710
(817) 776-0900

U-Tel CATV Products
2900 E. LaJolla Rd.
Anaheim, Calif 92806
(714) 630-7500

UEC Manufacturing Co.
121 N.E. 52nd St. &
Oklahoma City, Okla. 73154
(405) 528-3446

Utility Body Co. P
901 Gilman St.
Berkeley, Calif 94710
(415) 524-9333

Werner, R.D., Co. Inc.
P.O. Box 580
Greenville, Pa. 16125
(412) 588-8600

Wolf Coach Inc.

7 “B" St.

Auburn, Mass. 01501
(617) 791-1950

Specialized
vehicles

Adrian Steel Co.
906 James St.
Adrian, Miss. 49221
(517) 265-6194

Aero Lift Co.

4 Fairfield Crescent
Caldwell, N.]. 07006
(201) 575-7484

Al Asher & Sons

5301 Valley Blvd.

Los Angeles, Calif 80032
(213) 225-2295

Alcestis Distribution Co.
P.O. Box 29

Grantville, Pa. 17028
(717) 469-0777

Altec Industries Inc.
P.O. Box 10264
Birmingham, Ala. 35202
(205) 969-3400

Commercial Satellite Systems
2955 Russel St.

Berkeley, Calif. 94705

(415) 848-4331

Devine's Machine and Design Inc.
P.O. Box 239

Grantville, Pa. 17028

(717) 469-0777

EM Electronics Inc.
7523 W. Chester Pike
Upper Darby, Pa. 19082
(215) 352-4155

Crimp tools
Coring tools
Strip tools
Cutting tools

SIGNAL VISION

West Coast distributors for tools—
Overhead and Underground Construction

SIGNAL VISION
714/586-3196

22732 Granite Way, Laguna Hills, CA 92653

accessories.

The performance leader in
communications cable tools.

A complete line of cable preparation tools, including jacket
strippers, coax cable strippers, coring tools, combination
core/strip tools, hex crimp tools, conductor cleaners and

RIPLEY COMPANY, INC.

-1 UTILITY TOOL DIVISION
‘, CROMWELL, CT 06416 (203) 635-2200
SRR TWx 710 428 9567 RIPLEYCO CREL

Easley Equipment Co. Inc.
2807 Farrisview Blvd.
Memphis, Tenn. 38118
(901) 362-7721

Eastern Earth Boring and Equipment Co.
Inc.

99 Parry St. b

Luzerne, Pa. 18708
(717) 287-9621

Gem Top Manufacturing Inc.
8811 S.E. Herbert Ct.
Clackamas, Ore. 97015

(800) 547-9706

Jenel Consultants Corp.
9550 Forest Ln. #100
Dallas, Texas 75243
(214) 680-0502

Kerr Leasing and Fleet Services Corp.
P.O. Box 27419

Denver, Colo. 80227

(303) 988-1198

Masterack, Division of Leggett & Platt
905 Memorial Dr. S.E.

Atlanta, Ga. 30348

(404) 525-5501

Shook Electronic Enterprises Inc.
4846 Whirlwind

San Antonio, Texas 78217

(512) 653-6761

Stahl, A Scott Fetzer Co.
3201 Pine Cove
Wooster, Ohio 44691
(216) 264-7441

Standard Truck & Equipment Co.
1155 Hill St. S.E.

Atlanta, Ga. 30315

(800) 241-9357

Stelco Inc.

5500 Kansas Ave.
Kansas City, Kan. 66106
(913) 287-1500

Tele-Measurements Inc.
145 Main Ave.

Clifton, N.J. 07014

(201) 473-8822

Wolf Coach Inc.
7 “B" St.

Auburn, Mass. 01501 E
(617) 791-1950

“The best aeri
not a copy of

Versalift. . .
it’s the real

thing!”

Call us for your best d
construction and used
forget our reconditione-

In CA (4
Outside CA

3270 Sheldon Ct., Suit-




Cable Television Construction Expenditure

New_plant construction 1975 1976 1977 1978 1979 1980

IL?nz:Iregsround 1,865 1,606 2,522 4,121 8,736 7,582

Aerial 9,310 10,852 16,271 18,005 23,178 48,750

Total 11,175 12,458 18,793 22,126 31,914 56,332

Cost ($ in thousands)

Antennas and towers 1,547 1,377 2,121 1,908 2,380 2,957

Microwave equipment 6,460 5,826 5,323 5,901 18,553 18,060

Headend 1,395 2,702 2,414 3,005 10,560 15,438

Line amplifiers 9,556 11,175 20,134 23,942 33,612 87,692 1

Cable-Trunk® 21,653 6,936 10,877 12,027 21,584 54,478
Feeder - 8,651 8,332 10,168 51,598 65,456 !
Drop — 12,843 9,005 13,300 26,365 40,973 ]

Taps and outlets 16,796 25,594 13,597 13,274 30,587 28,340 :

Converters-Nonaddressable 9,985 10,702 11,714 14,505 76,238 152,758 2
Addressable - = — — — = !

Construction services 15,240 8,340 10,888 15,158 110,568 197,847 2

Earth Stations? 12,525 49,064 15,004 19,273 13,621 9,050

Pay TV security devices — — 10,193 19,369 13,664 43,140 ]

Local origination equipment = = . 4,118 10,738 19,007 5

Labor costs . = S — 87,241 204,193 2

Total 95,157 143,210 119,602 155,948 507,309 939,389 1,3

Replacement plant construction

In miles

Underground 655 207 1,222 1,159 1,508 1,145

Aerial 2,600 2,893 6,236 6,998 6,635 8,925

Total 3,255 3,100 7,458 8,157 8,143 10,070 :

Cost ($ in thousands)

Antennas and towers 885 536 544 527 711 592

Microwave equipment 1,717 800 550 760 761 1,394

Headend 1,056 1,401 1,678 1,552 588 760

Line amplifiers 5,650 6,550 8,971 10,507 3,830 8,472

Cable-Trunk? 5,585 2,709 4,507 4,378 2,483 4,159
Feeder — 3,091 3,451 4,151 4,511 9,796 ‘
Drop ~ 4,123 2,903 2,219 3,938 8,868 ‘

Taps and outlets 958 1,118 5,537 5,870 857 1,879

Converters-Nonaddressable 8,250 1,873 1,989 1,517 1,761 2,094
Addressable — — — — — —

Total 24,101 22,201 30,130 31,481 19,440 38,014 f=

Grand Total 119,258 165,411 149,732 187,429 526,749 977,403 1,4(-

'The figures indicated for trunk cable expenditure is the sum of expenditures for trunk, feeder and drop cable.

*The figure indicated for earth stations expenditures is the sum of expenditures for earth stations security devices, additional hardware and software.
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Tools

AEG Power Tools

1 Winnenden Rd.
Norwich, Conn. 06310
(203) 886-0151

AVA Electronics Corp.
4000 Bridge St.
Drexel Hill, Pa. 19026
(215) 284-2500

Alcestis Distribution Co.
P.O. Box 29

Grantville, Pa. 17028
(717) 469-0777

Allied Steel & Tractor Products
5800 Harper Rd.

Solon, Ohio 44139

(216) 248-2600

American Overstock Exchange
P.O. Box 8332

Albuquerque, N.M. 87198
(505) 266-2198

American Technology

4902 Tollview Dr.

Rolling Meadows, Ill. 60008
(312) 398-6600

Arrow Fastener Co. Inc.
271 Mayhill St.
Saddle Park, N.]. 07662
(201) 843-6900

Bell Enterprises

2440 Parkway Pl
Memphis, Tenn. 38112
(901) 327-1727

Benner Nawman
3070 Bay Vista Ct.
Venice, Calif. 94510
(707) 746-0500

Burnup & Sims Cable Communications
Inc.

6440 Hillandale Dr.

Lithonia, Ga. 30058

(404) 482-7612

C & C Cable TV Enterprises Inc.
1707 Rte. 130 N.

Burlington, N.]. 08016

(609) 386-0777

CATYV Services Inc.
3270 Seldon Ct., #5
Fremont, Calif. 94539
(800) 227-1200

CWY Electronics
405 N. Earl Ave.
Lafayette, Ind. 47904
(317) 448-1611

Cable Services Co. Inc.
2113 Marydale Ave.
Newberry, Pa. 17701
(800) 332-8545

Cable TV Supply Co.
5933 Bowcroft St.

Los Angeles, Calif. 90016
(800) 252-2098

Cablevision Equipment Co.
3838 Caliver Dr.

Garland, Texas 75042
(214) 272-8551

Cambridge Products
244 Woodland Ave.
Bloomfield, Conn. 06002
(800) 243-8814

Carbis Ladders
P.O. Box 4534
Florence, S.C. 29502
(803) 667-0848

. CE
nstruction Equ

Now that the franchising wave of the last several years is slowing down, th
providing quality service. A first step to achieve this is to construct the
stressed from the ground up, including construction equipment. The com)-
the systems run the spectrum from large to small, full service to specialize.
what it needs to keep its promise. Source: ICR, Cable Information Ser

Carlton International Manufacturing
Corp.

1509 Central Park Dr.

Hurst, Texas 76053

(817) 284-5144

Carson Industries Inc.
1925 A St.

La Verne, Calif. 91750
(714) 596-1988

Cecon Inc.

P.O. Box 125
Berlin, Pa. 15530
(814) 445-8921

Centel Supply Co.
770 N. Cotner Blvd.
Lincoln, Neb. 68505
(402) 467-5283

Channel Master Division of Avnet
Rte. 209

Ellenville, N.Y. 12428

(914) 647-5000

Commercial Satellite Systems
2955 Russel St.

Berkeley, Calif. 94705

(415) 848-4331

Communications Supply Inc.
724 E. Union St.

West Chester, Pa. 19380
(800) 662-2428

Comprehensive Video Supply Corp.
148 Veterans Dr.

Northvale, N.]. 07647

(800) 526-0242

Conn, Jerry, Associates Inc.
130 Industrial Dr.
Chambersburg, Pa. 17201
(800) 233-7600

Devine’s Machine and Design Inc.
P.O. Box 239

Grantville, Pa. 17028

(717) 469-0777

Ditch Witch

P.O. Box 66

Perry, Okla. 73077
(405) 336-4402

Diversified Manufacturing and Marketing
Co.

1086 Gant Rd.

Graham, N.C. 27253

(919) 227-7012

Drop Shop Ltd. Inc. East
176 W. Westfield Ave.
Elizabeth, N.]. 07204
(800) 526-4100

EM Electronics Inc.
7523 W. Chester Pike
Upper Darby, Pa. 19082
(215) 352-4155

Elan Enterprises

502 E. St. Charles Rd.
Wheaton, Ill. 60187
(312) 690-8382

Electrotex

2300 Richmond Ave.
Houston, Texas 77098
(713) 526-3456

Elephant Industries

PO Box 3626

North Forth Myers Fla. 33903
(813) 995-7383

Fisher Research Laboratory Inc.
1005 I St.

Los Banos, Calif. 93635

(209) 826-3292

GC Electronics

400 S. Wyman St.
Rockford, Ill. 61101
(815) 968-9661

Gilbert Engineering Co. Inc.
P.O. Box 23189

Phoenix, Ariz. 85063

(602) 245-1050

Golden International
P.0O. Box 5246
Golden, Colo. 80401
(303) 278-2514

Graybar Electric Co. Inc.
34 N. Meramec

Clayton, Mo. 63177

(314) 727-3900

Harrison, C., Associates
6290 McDonough Dr.
Norcross, Ga. 30093
(404) 449-7696

Hooper & Son Ltd.

1322 N. Academy

Colorado Springs, Colo. 80932
(303) 597-1914

Hughes, Ben, Communications Produ
Co. Inc.

304 Boston Post Rd.

Old Saybrook, Conn. 06475

(203) 388-3559

ITW Linx

195 Algonquin Rd.
Des Plaines, Ill. 60016
(312) 296-5469

Ideal Industries
Becker Place
Sycamore, [ll. 60178
(815) 895-5181

Industrial Tool Distributors
544 Plaster Ave.

Atlanta, Ga. 30324

(404) 872-4780

Jackson Enterprises
4 Jacks Lane
Clayton, Ohio 45315
(513) 836-2641

KES (Klungness Electronic Supply Inc
107 Kent St.

[ron Mountain, Mich. 49801

(800) 682-7140

Klein Tools Inc.
7200 McCormick Rd.
Chicago, Il 60645
(312) 677-9500

LRC Electronics Inc.
P.O. Box 111
Horseheads, N.Y. 14845
(607) 739-3844

Larry Borson Co.
9461 Canfield Dr.

La Habra, Calif 90631
(213) 697-6852

Lemco Tool Corp.

Rte. #2, Box 330A

Cogan Station, Pa. 17728
(800) 233-8713

Line Ward Corp.

157 Seneca Creek Rd.
West Seneca, N.Y. 14224
(716) 675-7373

Little Giant Industries Inc.
2241 S. Larson Pkwy.
Provo, Utah 84601

(801) 375-9620

Macom Industries
8230 Haskell Ave.
Van Nuys, Calif 91406
(800) 421-6511

Marmax Sales, Division of World Prod
Inc.

623 W. Vliet St.

Milwaukee, Wis. 53212

(414) 272-4048

12
R«
(3

(8

Pr
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1l lift around is

B
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MANUFACTURING COMPANY

7601 Imperial Drive
Waco, Texas 76710
(817) 776-0900
TWX 910 894-5218

Cable
Prepo

products available frc

* Full Preparation Stripping/Coring
Tools with 1 Year Full Warranty.

e (Cable-Flex Coring Tools.
Dielectric Coring Tools.

e Hex Crimp Tools-CATV, MATV, &
STV Application - Standard RF
Connector Application.

e Hex Crimp Tool Field Maintenance
Kit.

ral in underground
CATV equipment. Do not
d guaranteed converters

Services Inc.

15) 651-4331
1-800-227-1200

2 #5 Fremont, CA 94539

vibratory plo

The Charles Machine Works, Inc., P.O. Box 668




s 1975-1984
\
1981 1982 1983 1984 .
actual projected //
14,110 10,437 7,015 11,435 -
57,505 73,331 61,960 68,468 /
"1,615 83,768 68,975 79,903
3,750 4,926 3,900 4,200
25,000 32,874 25,300 27,100
28,611 34,355 25,800 28,600
)3,256 133,136 117,500 136,300
31,810 98,521 79,400 93,700
)7,448 114,948 98,700 114,500 =
59,419 74,129 62,000 72,000 .
39,611 49,266 39,000 44,800 , ¥
13,760 184,076 131,500 143,300 i A
53,440 158,625 172,000 215,000
50,276 311,984 248,500 262,900
3,750 16,428 14,000 16,800 5
33,604 65,683 49,700 54,700 3
14,164 32,859 24,800 27,300
'0,154 328,451 287,400  323.300
8143 1,640,261 1,379,500 1,564,500
7,247 4,202 4,125 5,668
6,705 28,220 23,025 26,432 \
3,952 32,422 27,150 32,100
1,391 3,268 2,900 3,200 e va
3,276 5,252 4,600 4,900
1,585 3,385 3,100 3,400 L
3,167 22177 20,500 23,600 E
1,538 14,006 12,800 15,000
3,400 26,845 24,600 29,400 &
1,250 23,344 21,400 23,000
4,278 4,669 4,300 5,900 "
5,100 8,431 9,900 12,000
750 5,573 4,500 8,000 -
5,735 116,950 108,600 128,400
3,878 1,757,211 1,488,100 1,692,900
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1ipment Gallbo

—ie cable industry is facing the challenge of delivering on its promise and
physical plant. With today’s highly technical systems, quality must be
»anies that manufacture and/or supply the equipment necessary to build
1, but all have one thing in common—providing the cable industry with
vice—a Titsch Communications division.

——astercom
321 Wilkins Ave.
ickville, Md. 20852
01) 984-3697

cLaughln Manufacturing Co.

0. Box 303
ainfield, Ill. 60544
00) 435-9340

ega Hertz Sales Inc.
61 S. University
ttleton, Colo. 80122
03) 797-7900

icrosat

‘0 Brock Rd. S.

ckering, Ontario L1W1Z8
16) 839-5182

idwest Corp.
ne Sperti Dr.
. Mitchell, Ky. 41017
00) 543-7315

PCS Video Industries Inc.

4 W. 57th St.
ew York, N.Y. 10019
12) 586-3690

ultiplier Industries Corp.
4 S. 10th Ave.

O. Box 29

ount Vernon, N.Y. 10550
14) 699-0990

€S Industries

55 E. Wyandotte Rd.
illow Grove, Pa. 19090
15) 657-4690

elson Electric Supply Co.
23 Slocum

illas, Texas 75207

14) 741-6341

orth Supply Co.

0 Industrial Airport

irdner, Kan. 66031
—00) 255-6458

—orthern CATV Sales Inc.
5 Twin Oaks Dr.
racuse, N.Y. 13206
20) 448-1655

=K Machine and Tool Corp.

55 Conner St.
onx, N.Y. 10475
12) 994-6600

ice Inc.

93 Brewers Ct.
urel, Md. 20708
)1) 490-9860

nduit Corp.
301 Ridgeland Ave.
nley Park, Ill. 60477
12) 532-1800

leline Corp.
Antin PL

onx, N.Y. 10462
12) 829-1070

lycomm Corp. of America
1 E. Erie St.

icago, Ill. 60611

12) 337-6000

~iester Supply Co. Inc.
1 107th St.
lington, Texas 76011
17) 261-1111

oduction Products Co. Associates

3 W. Seneca St.
inlius, N.Y. 13104
)0) 468-2288

ogressive Electronics Inc.
2 S. Extension Rd.

sa, Ariz. 85202

10) 528-8224

R.].G. Enterprise Co. Inc.
116 Fayette St.

Manlius, N.Y. 13104
(800) 448-5176

RMS Electronics Inc.
50 Antin Pl.

Bronx, N.Y. 10462
(212) 892-1000

Reel-O-Matic Systems Inc.
P.O. Box 69

Wrightsville, Pa. 17368
(717) 252-3614

Riley Enterprises
3420 Treat Hwy.
Adrian, Mich. 49221
(517) 263-9115

Ripley Co. Inc.

46 Nooks Hill Rd.
Cromwell, Conn 06416
(203) 635-2200

S.A.L. Cahle Communications Inc.

5 Hub Dr.
Melville, N.Y. 11747
(800) 241-0892

STV Supply Depot

7745 Alabama Ave., Unit 13
Canoga Park, Calif. 91304
(800) 252-7889

Satellite Video Services
Rte. 2

Lady Lake, Fla. 32659
(904) 753-3878

Seaway Supply Co.

4201 Redwood Ave.

Los Angeles, Calif. 90066
(213) 821-0789

Siecor Optical Cahle
610 Siecor Park
Hickory, N.C. 28603
(704) 324-3801

Signal Vision Inc.

22732 B Granite Way
Laguna Hills, Calif. 92653
(714) 586-3196

Southland Underground
Richard Barnett

6024 Bowdendale Ave.
Jacksonville, Fla.

(904) 737-2312

TVC Supply Co. Inc.
1746 E. Chocolate Ave.
Hershey, Pa. 17033
(800) 482-2398

Taikan Co. Inc.

P.O. Box 3327
Lawrence, Kan. 66044
(913) 841-5538

Tele-Wire Supply Corp.
7 Michael Ave.
Farmingdale, N.Y. 11735
(516) 293-7788

Telecrafter Corp.
2341 1st Ave. S.
Billings, Mont. 59101
(406) 245-8200

Toner Cahle Equipment Co.
969 Horsham Rd.

Horsham, Pa. 19044

(800) 492-2512

Trompeter Electronics Inc.
8936 Comanche Ave.
Chatsworth, Calif. 91311
(213) 882-1020

Turfco Manufacturing Inc.
3456 Washington Ave. N.

Minneapolis, Minn. 55412
(612) 588-0741

m your distributor:

® Conductor Cieaner for Trunk and
Distribution Cable.

® Cable Forming Tool .412
Aluminum Sheath Cable.

¢ Cable Forming Tool .500
Aluminum Sheath Cable.

® 1/4" Carpet Cutter and Drill Guide.

e 3/8" Carpet Cutter & Drill Guide.

BEN HUGHES

COMMUNICATION PRODUCTS CO.

304 BOSTON POST FOAD, P.O. BOX AS,
OLD SAYBROOK, CT 06475 (203) 388-3559

lete line of
in the industry.

Perry, Oklahoma 73077

Ditch

Turner Industries Inc. Under
16016 Montoya 10006
Irwindale, Calif 91706 Houstt
(213) 969-5811 (713) 4
Tyton Corp. Weath
7930 N. Faulkner Loop 1
Milwaukee, Wis. 53223 Olney,
(414) 355-1130 (817) 5
U.C.IL. Supply Co. Werne:
119 Saint Michael Dr. P.O. B
Riverside, N.]. 08075 Greem
(609) 461-1894 (412) 5
U-Tel CATV Products Wester
2800 E. Lajolla Rd. 3430 F
Anaheim, Calif. 92806 Torran
(714) 630-7500 (213) 5
Ameris
P.O. B
Delhi,
(319) @
Aubur
P.O. B
Aubur
(402} 2
Barlow
1015 C
Philad:
(215) 2
Burkee
11200
Olive 1
T h (601) 8
renchers,
C&C
plows and 170 Ri
Burling
backhoes (609) 3
Advanced Cable Industries Inc. g:;’;eh‘
P.O. Box 211 Newbe
East Haven, Conn. 06512 (800) 3
(203) 484-2877
Al Asgher & Sons C;;’;e(‘,'
5301 Valley Blvd. é 1
Los Angeles, Calif. 90032 ";';f’
(213) 225-2295 (2
American Overstock Exchange Car)
P.O. Box 8332 150¢
Albuquerque, N.M. 87198 Hear
(505) 266-2198 (817)
C&C
1707 |
Burlir
(609)
Colvi
185 F
Walth
(617) 8
Durnell
Hwy. 4 .
Emmetst
(712) 852
EM Elect
7523 W.
a pes Upper D,
Bucket t o
Easley E«
Aero Lift N
v phis
4 Fairfield Crescent (901) 362-
Caldwell, N.]. 07006
(201) 575-7484
Eastern Ee
Al Asher & Sons Inc.
5301 Valley Blvd. 98 Parry
Los Angeles, Calif. 90032 Luzern
(213) 225-22895 (717) 2
Altec Industries Inc. Evergr
P.O. Box 10264 13588 ¢
Birmingham, Ala. 35202 Clacka
(205) 969-3400 (503) 6

It c
insioi
lorg
the F
2500

In a nut shell the only answer is
the “Peanut.”

No T 18
Uses 38 and 7 16 viaples

SN\ Mrer o ) 16

X

No 137
Uses 38 12

and 916 staples

for mres up 10 $ 16
" dlameter

No T 2% J

Uses 932 19
716 ang 9 16 slapies
for wires up to 1 ¢

" de







iround Equipment & Supply Co.
Airline

n, Texas 77037

48-8444

'r Scan Inc.
32 and Hwy. 79
Texas 76374

64-5688

, R.D., Co. Inc.

1x 580

ille, Pa. 16125

88-8600

n CATV Distributors Inc.
ljita Ave.

ce, Calif. 90505

39-8030

an Trencber Inc.
x 266

owa 52223
<2-2981

1 Consolidated Industries Inc.
x 350

1, Neb. 68305

74-4911

Langston Mai CATV Inc.
hestnut St., #500
:Iphia, Pa. 19107

38-0197

n Manufacturing Co.
digh Point Cove
tranch, Miss. 38654
95-4150

Sable TV Enterprises Inc.

Case, JI Microwave Analysts Inc.

700 State St. 309 Catino

Racine, Wis. 53404 Mount Prospect, 11l 60056
(414) 636-6011 (812) 853-5190

Case, JI, Equipment Division Midmark Corp.

P.O. Box 9228 60 Vista Dr.

Wichita, Kan. 67277 Versailles, Ohio 45380
(414) 636-6230 (418) 628-2311
Commercial Satellite Systems Midwest Corp.

2955 Russel St. One Sperti Dr.
Berkeley, Calif. 94705 Ft. Mitchell, Ky. 41017
(415) 848-4331 (800) 543-7315

Ditcb Witcb Parsons Co.

P.O. Box 66 P.O. Box 25309

Perry, Okla. 73077 Milwaukee, Wis. 53225
(405) 336-4402 (414) 781-8900

EM Electronics Inc. Poleline Corp.

7523 W. Chester Pike 20 Antin PL

Upper Darby, Pa. 19082 Bronx, N.Y. 10462
(215) 352-4155 (212) 829-1070

Easley Equipment Co. Inc. R S Goodman Co.
2807 Farrisview Blvd. P.O. Box 698
Memphis, Tenn. 38118 Denison, Texas 75020
(901) 362-7721 (214) 464-3644
General Cable Co., CATV Division

One Woodbridge Center RT Cable Corp.
Woodbridge, N.J. 07095 458 Valley St.

(800) 526-4385 Orange, N.]. 07050

(201) 678-2083

304'.73’.[):4222?;;": Co. Inc. Satellite Video Services

Rt. 2
gf};g’;}{‘ggbgal” Lady Lake, Fla. 32659

(904) 753-3878

Hall Equipment & Supply Co. Seaman-Parsons Corp.

5711 Schumacher P.O. Box 25309
Houston, Texas 77057 Milwaukee, Wis. 53225
(713) 783-1710 (414) 781-8900

Hooper & Son Ltd.

1322 N. Academy

Colorado Springs, Colo. 80932
(303) 597-1914

Southeast Cable Construction Co.
P.O. Box 26618

Jacksonville, Fla. 32218

(904) 879-1311

K & B Contractors System Services Cable Construction Inc.

18?8 E. 1k51{1 1075 Meadowvale Rd.
Tulsa, Okal. 74104 Santa Ynez, Calif. 93460
(918) 744-0844 (805) 688-7720

Krob Trencbing Service Transtar Communications Corp.

Box 508 118 Harpeth Industrial Ct.
Stockton, Kan. 67669 Franklin, Tenn. 37064
(913) 425-7128 (615) 794-3672

Lighting Electric of Pennsylvania Inc. Tri-State Cable Com Systems Inc.

1746 E. Chocolate Ave. P.O. Box 35

:. 130 N.
ton, N.]. 08016 Hershey, Pa. 17033 Lindenwold, N.]. 08021
86-0777 (717) 533-4882 (608) 783-3222
services Co. Inc. Line Ward Corp. Turfco Manufacturing Inc.
rydale Ave. 157 Seneca Creek Rd. 3456 Washington Ave. N.
try, Pa. 17701 West Seneca, N.Y. 14224 Minneapolis, Minn. 55412
32-8545 (716) 675-7373 (612) 588-0741
sion Equipment Co. M & D Construction Co. Utility Specialists Inc.
iliver Dr. 629 Sharon P.O. Box 12024
1, Texas 75042 Crystal Lake, Ill. 60014 Norfolk, Va. 23502
72-8551 (815) 459-8993 (804) 461-1571
International Manufacturing Corp. Mastercom Vermeer Manufacturing Co.
‘ntral Park Dr. 12321 Wilkins Ave. New Sharon Rd.
Texas 76053 Rockville, Md. 20852 Pella, lowa 50219
}4-5144 (301) 984-3697 (515) 628-3141
le TV Enterprises Inc. Excelsior Truck Leasing R.S. Goodman Co.
30 N. 1100 Ridge Pike P.O. Box 698
. N.J. 08016 Conshohocken, Pa. 19428 Denison, Texas 75020
1777 (215) 825-6500 (214) 464-3644
c. General Cable-Apparatus Division Standard Truck & Equipment Co.
ct St. 5600 W. 88th Ave. 1155 Hill St. S.E.
Mass. 02154 Westminster, Colo. 80030 Atlanta, Ga. 30315
3-3900 (303) 427-3700 (800) 241-9357
Engineering Inc. Hooper & Sons Ltd. Stelco Inc.
S. 1322 N. Acadgmy 5500 Kansas Ave.
wrg, lowa 50536 Colorado Springs, Colo. 80932 Kansas City, Kan. 66106
-2611 (303) 597-1914 (913) 287-1500
£onics Inc. Kerr Leasing and Fleet Services Corp. Time Manufacturing Co.
Chester Pike P.O. Box 27419 7601 Imperial Dr.
arby, Pa. 19082 Denver, Colo. 80227 Waco, Texas 76710
-4155 (303) 988-1198 (817) 776-0900
uipment Co. Inc. McCabe-Powers Body Co. UEC Manufacturing Co.
isview Blvd. 8900 Frost Ave. 121 N.E. 52nd St
Tenn. 38118 Berkel Mo. 63134 0.2 bRl :
5 Lblsia) jolh b Oklahoma City, Okla. 73154
721 (314) 524-8000 (405) 528-3446
“th Boring and Equipment Co. Ogden Curt Equipment Co. Inc. Utility Equipment Leasing Corp.
St 500 S. Hwy. Dr. N4 W22610 Bluemond, Rd.
Pa. 18709 F;(;](;Og'zrs‘dgéggow Waukesha, Wis. 53186
7-0621 (800) 325- (800) 558-0999
m Equipment Inc. Plastic Techniques Inc. Westec Engineering Sales Co.
.E. 152nd P.O. Box 197 7305 E. Evans Rd.
1as, Ore. 97015 New Boston, N.H. 03070 Scottsdale, Ariz. 85260
8-2121 (603) 487-5555 (602) 948-4484

The Small Wonder

another first brought to you from

Elephant Industries.
“The Peanut”

1y accurate, lightweight, hydraulic pipe/cable

2. Weighing in at only 154 Ibs, and being 32"
ind 8" wide. Operating from its 16 HP. power unit
«anut develops 31,000 Ibs of pressure, (force) at

'Sl to install 1 to 4 inch pipe and cable.

Elephant Industries, Inc.
PO Box 3626
N Ft Myers, FL 33003
(813) 995-7383

Bodies ... Covers
For Mini Pickups

This new body developed for Ford Rangers with
HD suspensions gives y<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>