bt

>

B%59S NW (AU ISTIUM
1S H1S 3 SOt

ON3 GUiSYH

O9N3 NO9IS3a

AJVKWHO0IIN a35d4 B
2020011 EO O1 S0B £06S 20000
S9S LI91I0-€ X¥XFXF¥XFRFEpX43%

o
o
o
4
b=
0
Q
)
il
0
o)

II The training and educational magazine for cable television technical personnel.




Install Regal quality
in your system today!

PLASTIC WASHER

“0" RING TO SEAL “F" UNDER PLATE HOLD-
PORT THRU FACEPLATE DOWN BOLT TO PROTECT
UNDER PROTECTIVE NUT FROM SCRATCHING
STRIP GAUGE FOR 5/8" PORT ENTRY POLYURETHANE
CORRECT CENTER EXTENSIONS COATING
CONDUCTOR TRIM NEOPRENE WEATHER
LENGTH GASKET BETWEEN

HOUSING AND
FACEPLATE

SEALED ONE-PIECE,
CADMIUM-PLATED,
MACHINE-BRASS “F"
PORTS

WOVEN METALLIC RFI /
GASKET IN HOUSING
CHANNEL

PRINTED CIRCUIT
(PCB) INTERLOCKING TONGUE-
AND-GROOVE FACEPLATE

PLASTIC COVER TO HOUSING CHANNEL

PROTECT COMPONENTS
AND PRINTED CIRCUIT
BOARD

IMPREGNATED

360 ALUMINUM ALLOY
HOUSING DOUBLE
POLYURETHANE
Mxll'lls‘(r)aop htﬂu'.‘aéures not shown: COATING
© Special ding desi STAINLESS STEEL COLOR-CODED TAP
. Ngﬁ?:gtgtzglrj\ra‘l ::ré?\teer%gplducmr seizure post for installation consistency HARDWARE VALUE LABEL
4 seizure screws
« Tapered entry for center conductor guide
o Small unit size
o Numbered “F" ports
Regal taps and line passives have become Contact the Anixter Cable TV location nearest
widely used in the Cable TV industry since you to place your order, or to receive the new
Anixter introduced them in 1982. Regal Regal Multi-Tap Data Sheet and the complete

multi-taps, line passives and drop passives are in  Regal product brochure.
stock through Anixter’s nationwide network to
meet your construction and installation needs.

ANIXIER

CABLE TV

WEST-ANAHEIM: (714) 779-0500, (800) 854-0443; DENVER: (303) 740-8949, (800) 841-1531; SEATTLE: (206) 251-6760, (800) 426-7665, MIDWEST-CHICAGO:
(312) 364-7000, (800) 544-5368; CLEVELAND: (216) 526-0919, (800) 321-8068; DALLAS: (214) 446-7337, (800) 231-5006; IRON MOUNTAIN, MI: (906) 774-4111,
(800) 624-8358; SKOKIE, IL HDQTRS: (312) 677-2600; EAST-ATLANTA: (404) 995-5110, (800) 241-5790; LONG ISLAND, NY: (516) 293-7788, (800) 645-9510;
NEW JERSEY: (201) 328-0980, (800) 631-9603; TAMPA: (813) 626-7115, (800) 282-9164; CANADA-CALGARY: (403) 250-9646, MONTREAL.: (514) 636-3636;
TORONTO: (416) 625-5110; VANCOUVER: (604) 321-5885.
In an emergency, weekends and holidays or after 5 P.M. call toll free 1 (800) 323-8166.
CORPORATE OFFICES, ANIXTER CABLE TV, 4711 Golf Road, Skokie, IL 60078, (312) 677-2600 ©1989 Anixter Cable TV
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When They Are Relying On You
To Get The Job Done. ..

Track down
tough to find
CATV, MATV
and RF
Distribution
Troubles in less
than half the
time you now
spend...

With The FS74 CHANNELIZER SR.™ -
TV-RF Signal Analyzer
$3495 Patented

When your customers are relying on you to get the job done, you need reliable and accurate
test results . . . without having to worry about calculations that can add errors and time to your
system tests.

The FS74 CHANNELIZER SR. eliminates errors and saves you time with 100% automatic and exclusive tests you
can trust.

o All Channel DIGITAL tuner (5-890 MHz) covers all Sub-band, VHF, UHF, FM
Cable Channels.

o Exclusive Frequency offset readout alerts you to carrier shifts.

« Integrated Wide-band monitor lets you see the system problems your customer
sees that regular TVs don't.

o SuV sensitivity (-46dB) with autoranged attenuators make CLI tests a snap.

« Automatic S/N and Hum tests on any IN-USE channel

o Built-in DVM tests AC/DC Voltage and resistance.

The FS74 CHANNELIZER SR. gives you one integrated CATV and MATV troubleshooting and performance testing
system that you can rely on to get the job done . . . fast.
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Call 1-800-843-3338 or write

for a 10 Day Video Preview N ’ SENCOEE

on the FS74! —
{In Canada, call 1-800-851-8866) 4 3200 Sencore Drive Sioux Falls, South Dakota 57107
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System problems 14

Trilithic's Terry Bush examines the
symptoms of a *‘sick’’ system and
possible causes.

Drop troubleshooting 16

How to use your knowledge,
tools and test equipment to
locate common reception
problems. By SCTE’s Ralph
Haimowitz.

Using a volt ohmmeter 18

In the first of two parts, Glenn
Shield of Rogers Cable TV
focuses on the ohmmeter as a
troubleshooting tool for the
drop.

Grounding, bonding 20

Richard Kirn of Times Fiber
Communications describes
how to make sure your drops
meet National Electrical Code
requirements.

Basic electronics 28

Ken Deschler of Cable
Correspondence Courses
discusses common diode
types.

Instructional
Techniques 31

This month, Lightning
Eliminators & Consultants
covers ‘‘Calculating grounding
resistance.”’
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@ Jackson Tool Systems, Inc.

We Offer a Complete Line and Stocking
of Aerial Tools for:
- CATV
 TELEPHONE
- FIBER OPTICS

|

Bender

e !

Corner Block Corner Block StrandBrakeand Roller

* Jackson Tools are available thru the industry’s leading distributors!
« Call us today for a FREE catalog and the name of distributor(s) in your area!
*ASK US ABOUT OUR 3-YEAR TOOL WARRANTY!

Jackson Tool Systems, Inc.
J PO. Box 6, Clayton, Ohio 45315
Phone (513) 836-2641

FAX (513) 836-0396
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EXCITEMENT

AT JGL ELECTRONICS WE INCOR-
PORATE ALL THREE INTO EVERY
JOB. € OUR TECHNICIANS HAVE
THE SKILLS NEEDED TO GIVE YOU
THE HIGHEST QUALITY REPAIR
AND CALIBRATION. #»

JGL ELECTRONICS. THE
QUALITY YOU DEMAND. THE SPEED
YOU REQUIRE. THE EXCITEMENT
YOU APPRECIATE. @ CALL JGL

ELECTRONICS — WE'RE READY

TO MEET YOUR NEEDS. 4

JGL

ELECTRONICS, INC.

4425 BLACKSTONE DRIVE
INDIANAPOLIS, IN 46237

317-783-6130
800-888-6130
FAX 317-787-3160
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Quality over quantity

If | seem to be much taller today it's
because | am once again on a soapbox.
This time my attack is targeted toward
greedy system operators that provide
cable service by using inexperienced con-
tractors and ‘‘cheap and quick” installa-
tions. Allthese system operators are inter-
ested inis making money without putting
forth any effort.

So, the end result is that installer/tech-
nicians must make installations as quickly
as possible. To these operators, itis quan-
tity, not quality, that counts. (Looks like the
Federal Communications Commission
will have a ball yanking pay channels be-
cause these systems leak like a sieve.)

Hindsight's 20/20

You might wonder why | am directing
these comments to you, the installer/
techs. If an inexperienced contractor does
apoor job, it's the grunts who will have to
pick up the pieces. Also, customer service
will have a great time with all the sub-
scribers who have problems because the
install was done incorrectly due to
meeting management’s quota of installs.
(It reminds me of police officers giving
speeding tickets to fill their quota.)

The irony in this scenario is that if
installs were done correctly, the system
wouldn’t have to spend additional money
onservice calls and subscribers would be
a lot happier.

| received a letter from Jeffrey Herr,
owner of Cass Communications, a CATV
contractor on the East Coast who refer-
enced an articlein July’s “Installer Input”
column. The article, ‘‘How an installer
saved my cable system’’ by Gregg Nydeg-
ger of Cardinal Communications stated,
“Installs, upgrades, downgrades and
service calls—these are basics of cable
life. Done well, they pay the bills. Done
poorly, they eventually do in any cable
system.” Nydegger also stressed his con-
cern about installs: “‘A final word on new
installs: Give the installer time to do the
job right. Over-booking only leads to frus-
trated workers and poorly done, sloppy in-
stalls. Quality work takes time.”

The following letter points out a few
problems not covered in Nydegger’s
article:

“After working in the utility industry

more than 20 years and dealing with the
likes of DOTs (departments of transporta-
tion), phone companies and power com-
panies, | would like to express a point of
view about the CATV industry that you
overlooked.

“Your article was very informative and
factual butit excluded two very important
factors:

1) CATV operators do not want to pay
to have quality installers, whether in-
house or contractors.

2) System operators demand more
hookups for the buck (11 to 12 installs per
day, per installer). This is reality and
survival.

“*Having many friends in the industry,
I talk to a lot of people who work for differ-
ent systems, whether MSOs or mom and
pop systems, and the verdict is the same!

‘“Fact one: The in-house installers
aren’t trained properly or payed enough
for their responsibilities. Fact two: Qual-
ified and trained contractors don’t make
any money because there isn’t enough
money for a profit margin. Don’t bore me
with the rhetoric, ‘I know a contractor
making $1,000 a week.! We are aware of
all of the quasi-legal contracting scamsin
the CATV industry.”

All indications from our sources in the
field (confidential) reveal that Herr’s
statements are accurate. What surprises
me is that most system operators know
there will be fewer service calls (hence,
less money spent) if they go by the book
and don't take shortcuts. Figure that one
out.



XMT SERIES
2-Way, 4-Way, 8-Way
5-550 MHz Multi-Taps

O Plated Solid Brass F
Connectors

[0 Baked Acrylic Corrosion
Coating

[0 Stainless Steel Mesh RF1
Gasket

[J Neoprene Weather Gasket
[0 Stainless Steel Hardware
[ Sealed F Ports

[0 Plastic Cover Over PC
Board

cabile equipment,inc.

800-523-5947

IN PA 800-492-2512
FAX Z15-675-7543
969 Horsham Road
/ Horsham, Pennsylvania 19044
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Regular Feature

TecTlalk

CALAN’s new File Server option expands the receiver’s memory to
allow the user to label (keyboard entry) and store up to ten system
sweep responses. The stored responses can be called up from memory
and viewed or can be sent to a printer for a permanent record. This

allows the operator to gather response data from several locations using

only the CALAN receiver and make permanent records at a more
convenient time or location.

File Server also allows the storage of four different reference traces.
The CALAN 1776 Receiver uses a normalization technique when
displaying frequency response traces. This normalized trace is the
difference between the reference trace and the current input response.
Having several reference traces available to the technician allows him
to measure degradation in response from any of several reference
points and is useful when sweeping amplifier cascades. The first
reference may be stored at the headend, another reference can be
stored at the first amplifier in cascade. A third reference may be stored
at the first bridger output, allowing measurement of feeder system
response throughout the system. A fourth trace may be used to store
the response of an amplifier which has been just aligned.

For more information on the CALAN File Server Memory option or
the CALAN 1776/1777 Integrated Sweep System, call 800-544-3392
(in PA 717-828-2356).

A[AN

CALAN, Inc.

R.R. 1, Box 86T
Dingmans Ferry, PA 18328
(717) 828-2356
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Jones approves use
of Catel’'s TransHub

FREMONT, Calif.—Jones Intercable
recently gave full approval to the first use
of Catel Telecommunications’ TransHub
L (TH Ill) in the 800-mile CAN (cable area
network) fiber-optic rebuild of the Jones
system in Broward County, Fla. During
a source inspection here at the Catel
facility Aug. 10, the TH Ill units were
certified to conform with all Jones
specifications. Earlier this year Jones
had given final approval to the system
and product design specifications.

The completed portion of the TH il
equipment, which converts AM-on-fiber
to VSB/AM for coaxial cable, represents
about 20 percent of the total to be
delivered under the contract with Jones.
Catel's total contract for the Broward
County system (estimated at over $1
million), calls for more than 30 TH lil units
plus 1,700 miles of fiber and over 50
transmit lasers.

Atlantic Show '89
announces sessions

ATLANTIC CITY, N.J.—With the theme
“Cable cares,” the eighth annual Atlantic
Cable Show, cosponsored by the Mary-
land/Delaware/District of Columbia,

New Jersey, New York and Pennsylvania
cable TV associations, is scheduled for
Oct. 3-5 in the East Hall of the city's
convention center. As usual, the show
will feature technical sessions coordi-
nated by the Society of Cable Television
Engineers. The technical sessions will
cover high definition television, signal
leakage and CLI measurements, video
and audio signals and systems, and
fiber-optic technology.

Oceanic fiber trial
yields high numbers

OAHU, Hawaii-—Recent field trials of a
Jerrold Cableoptics 5.4-mile AM fiber
link installed here from a headend in
Panaluu to a node site in Kaaawa
reported excellent numbers. According
to officials at the American Television
and Communications Corp.'s Oceanic
Cablevision, the link exceeded commit-
ted specifications for a 6 dB loss budget,
including 52 dB carrier-to-noise (C/N),
65 dB composite triple beat and 60 dB
composite second-order distortion
carrying 55 channels over two fibers.
Oceanic’s Engineering Vice President
Mike Goodish said that “in comparison
to the single-laser AM fiber systems
Oceanic has evaluated and installed, the
Jerrold system has delivered the best

C/N and distortion measurements.” He
indicated that Oceanic would probably
continue to use the link after the trials.

Chicago cops given
communications net

CHICAGO—In a recent press confer-
ence, Mayor Richard Daley and Police
Superintendent LeRoy Martin unveiled
a new Police Communications Network
that will use the cable system to enhance
the police department's communica-
tions. The new network, installed by
Chicago Cable TV (TCl) and Group W
Cable, connects the Police Academy
and district headquarters using the same
cable lines that hook up over 250,000
subscribers. Special signal scrambling
equipment allows the police to televise
messages in code, thereby preventing
the sub from seeing or hearing what is
being transmitted.

According to Martin, Chicago is the
only city to develop this type of CATV-
based police network. It is planned to
be used several times each day, usually
at roll call, to disseminate the latest
information to officers in each district.
Police training films, meetings, emer-
gency announcements and routine
administrative matters also can be
telecast.

REPRINTS

Communication
Visibility
Knowledge
Information

Reprints work for you!

For more information

call Marla Sullivan at

CT Publications today!
(303) 792-0023.

“E” STYLE CLIP GUN NOW AVAILABLE

The new RB-2E Clip Gun
System installs drop cable
with the same perfection as
RB-2. And, since itis Easier
for the installer to use, it
reduces training time and

L)

Products creatively designed for the cable industry

improves Efficiency.

For more information
on RB-2E call:
800-548-7243.
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| You and the SCTE

First installer members welcomed

Thirty-four people have joined the
Society of Cable Television Engineers
(SCTE) at the installer level since the intro-
duction of the Installer Certification Pro-
gram. These people are thefirsttojointhe
Society at this newly inaugurated level of
membership.

The Society’s new Installer Certification
Program was officially launched at Cable-
Tec Expo '89, held June 15-18in Orlando,
Fla. The program, which tests and certi-
fies the skills of cable system installers
through written and practical examina-
tions, was introduced in a workshop
presented June 16 and 17 by Instalier Cer-
tification Committee Program Chairman
Richard Covell and Director of Chapter
Development and Training Ralph
Haimowitz. Examinations in the program
were administered for the first time on the
final day of the expo, June 18.

Seventeen people participated in test-
ing at Expo '89. Since the introduction of

the program, an additional 17 people have
taken exams in the program. Alist of these
34 test takers, who joined the Society at
the installer level, follows.

The Installer Certification Program will
be administered, from training to testing,
through the Society’s local chapters and
meeting groups under the auspices of the
national organization. Modeled after the
Society’s highly successful Broadband
Communications Technician/Engineer
(BCT/E) Certification Program, the In-
staller Program was developed to estab-
lish a standardized level of both technical
and practical expertise for drop installa-
tions and certify that an individual has ac-
quired this expertise and can accomplish
a satisfactory installation, whether it be
aerial or underground, or at a single home
or multiple dwelling unit.

The cable television industry needs to
maintain a highly qualified base of CATV
installers. Installers desire a career path

HERE'S THE BEST
BOOT MADE IN
AMERICA!

Perfect For Installers,
Technicians & Linemen!

This is the tough, rugged lineman
boot professionals buy. It's long
wearing, extremely comfortable and
has a heavy steel shank and leather
half slip in the arch for extra support
The Highliner also has a steel side

plate and a leather side patch for
extra protection

PLUS BOOT
REBUILDING

After miles of rugged wear, we can rebuild your boots for a nominal fee

and return them to you almost like new!

$216.75

Call 1-800-326-2711 For Dealer Nearest You.
Price Varies From Dealer To Dealer.
OR... ORDER FACTORY DIRECT

Boot Heights: 10", 12", 147, 16", 18" &

Please send me vour catalog. custom measure

order form. 1 understand satisfaction is guarantecd.

Your Name
Address
City

REAL BOOTS FOR WORK & PLAY
rm———eee
WEST COAST SHOE COMPANY

52
Scappoosa, Oregon 97056-0807 » P
Toll Free 1-800-326-2711 = Fax 1-503
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Factory Retail Price For 16” Height Shown Above, Plus Shipping

* SUPERTWIST LIQUID
CRYSTAL DISPLAY

* AUTOMATIC DISTANCE
CALCULATION

HIGHLINER * \WWAVERORM/DATA
PRINTER STANDARD

* RECHARGEABLE NICAD
BATTERIES STANDARD
20"

* TESTS ALL TYPES OF
METALLIC PAIRED CABLE

* LIGHTWEIGHT, COMPACT

AND RUGQED PACKAGING
form and

* BASY TO OPERATE

°4,395

in their field, a way to be recognized for
their knowledge and ability, and a way to
increase their worth and their income.

Participants in Installer Program
testing at Expo ’89

Edgar Ardon Douglas Hair

Joe Ballard Bill Kohrt

Jim Bowen Pete Luscombe
Charles Brand Mike Mason
Michael DeBello  Randy Melius
Richard Flanders Ronald Perocchi
George Gardner  Theodore Taylor Jr.

Victor Gates Terrance Weinman

Michael Guitter

Participants in subsequent
installer testing:
Jeff Bowman
Tom Candelaria

David Rhoadez
Heinz Schreier

Matt Crider Hal Truman
Jonnell Cyr Kim Truman
Karl Johnson

Terry Turnmire

RISER-BOND
INSTRUMENTS

Model 1210

TIME DOMAIN REFLECTOMETER
CABLE FAULT LOCATOR

Complete
For more Information or to place an order call or write:
WE WELCOME
RISER"BOND 505 16TH ST.
INSTRUMENTS BOX 188
402-694-5201 AURORA, NE 68818
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Kevin Logan Michael Walters
Joe Macarillo Reilly Walsh
Jeff Rankin Dennis Whitehead

Ron Rhoades

"“Technology for
Technicians II'” scheduled

The Society of Cable Television Engi-
neers is proud to present the latest in a
series of technical training seminars titled
“Technology for Technicians Il.” Thisis an
advanced three-day hands-on technical
training program for the broadband in-
dustry’s maintenance technicians, chief
technicians and system engineers. it will
be introduced Nov. 13-15 at the Harvey
Hotelin Dallas. The original *‘Technology
for Technicians” training program, de-
signed for installer/technicians, service
technicians and their field supervisors,
premiered in September 1988.

Like the original program, the all-new
“Technology for Technicians |I”’ will be
conducted by SCTE Director of Chapter
Development and Training Ralph Haimo-
witz.

The first portion of the seminar will deal
with mathematics and measurement, and
include information on ratios, cable-
applicable mathematics, decibels, the
decibel-millivolt and logarithms. The
period on amplifier systems will cover
unity gain concepts, equipment specifica-
tions, attenuation and equalization, and
automatic system controls.

The section on powering will cover
equipment power supplies, system
powering, calculating voltage drops and
determining power requirements. The
next area of concentration, coaxial cable,
will include material on the types and
uses, connectors, cable properties, loss
calculation and cable faults associated
with this type of cable.

When covering system operation and
maintenance concepts, the seminar will
focus on calculating system noise, calcu-
lating system intermod, system tests and
measurements, and deregulating ampli-
fiers. The section on cumuiative leakage
index tests and measurements covers

1990 FCC requirements, signal leakage,
and CLI measurements and calculations.
The hands-on laboratory sessions will
feature demonstrations of spectrum
analysis, signal leakage tests and
measurements, and system signal level
meters.

People interested in attending the
“Technology for Technicians II'’ seminar
in Dallas or those who would like to see
the seminar presented in their area can
contact the SCTE.

SCTE chapters
and meeting groups

As a service to SCTE members, the
following is an up-to-date listing of the
Society chapters and meeting groups.

Appalachian Mid-Atlantic Chapter
Contact: Richard Ginter, (814) 672-5393
Cactus Chapter

Contact: Harold Mackey, (602) 866-0072
Caribbean Area Chapter

Contact: Jerry Fitz, (809) 766-0909
Cascade Range Chapter

Contact: Peter Rumble, (503) 779-1814
Central lllinois Chapter

Contact: Tony Lasher, (217) 784-5518
Central Indiana Chapter

Contact: Lou Zimmerman, (317) 632-2288
Chapparral Chapter

Contact: Bob Baker, (505) 763-4411
Chattahoochee Chapter

Contact: Jack Connolly, (912) 741-5068
Chesapeake Chapter

Contact: Doug Worley, (301) 499-2930
Delaware Valley Chapter

Contact: Scott Weber, (215) 961-3800
Florida Chapter

Contact: Denise Turner, (813) 626-7115
Gateway Chapter

Contact: Darrell Diel, (314) 576-4446
Golden Gate Chapter

Contact: Tom Elliott, (408) 727-5295
Great Lakes Chapter

Contact: Daniel Leith, (313) 549-8288
Greater Chicago Chapter

Contact: Joe Thomas, (312) 362-6110
Heart of America Chapter

Contact: Wayne Hall, (816) 942-3715
Hudson Valley Chapter

Contact: Wayne Davis, (518) 587-7993;
or Bob Price, (518) 382-8000

Inland Empire Chapter

Contact: Randy Melius, (509) 484-4931
lowa Heartland Chapter

Contact: Dan Passick, (515) 266-2979

Michiana Chapter

Contact: Dave Miller, (219) 259-8015
Miss/Lou Chapter

Contact: Mike Latham, (601) 226-2886
Mt. Rainier Chapter

Contact: Sally Kinsman, (206) 867-1433
New England Chapter

Contact: Jeffery Piotter, (508) 685-0258
North Central Texas Chapter

Contact: M.J. Jackson, (800) 528-5567
North Country Chapter

Contact: Doug Ceballos, (612) 522-5200
North Jersey Chapter

Contact: Jim Miller, (201) 446-3612

Ohio Valley Chapter

Contact: Bill Ricker, (614) 236-1292
Oklahoma Chapter

Contact: Herman Holland, (405) 353-2250
Old Dominion Chapter

Contact: Margaret Harvey, (703) 238-3400
Piedmont Chapter

Contact: Rick Hollowell, (919) 968-4661
Razorback Chapter

Contact: Jim Dickerson, (501) 777-4684
Rocky Mountain Chapter

Contact: Rikki Lee, (303) 792-0023
Southern California Chapter

Contact: Tom Colegrove, (805) 251-8054
Tennessee Chapter

Contact: Don Shackelford, (901) 365-1770
Tip-O-Tex Chapter

Contact: Arnold Cisneros, (512) 425-7880
Upstate New York Chapter

Contact: Ed Pickett, (716) 325-1111

Big Country Meeting Group

Contact: Albert Scarborough, (915) 698-3585
Big Sky Meeting Group

Contact: Marla DeShaw, (406) 632-4200
Bonneville Meeting Group

Contact: Roger Peterson, (801) 486-3036
Central California Meeting Group
Contact: Andrew Valles, (209) 453-7791
Dairyland Meeting Group

Contact: Bruce Wasleske, (715) 842-3910
Dakota Territories Meeting Group
Contact: A.J. VandeKamp, (605) 339-3339
Dixie Meeting Group

Contact: Greg Harden, (205) 582-6333
Great Plains Meeting Group

Contact: Jennifer Hays, (402) 333-6484
Hawaiian Island Meeting Group
Contact: Howard Feig, (808) 242-7257
New York City Meeting Group

Contact: Andrew Skop, (201) 328-0980
Palmetto Meeting Group

Contact: Rick Barnett, (803) 747-1403
Snake River Meeting Group

Contact: Jerry Ransbottom, (208) 232-1879
Southeast Texas Meeting Group
Contact: Tom Rowan, (713) 580-7360
Wheat State Meeting Group

Contact: Mark Wilson, (316) 262-4270
Wyoming Meeting Group

Contact: Matt Forgas, (307) 324-7137 [ |

DUAL 500CH & GLR500CH

Rack Mount — Thumbwheel Tuning
MADE IN USA

swAuromarion TeCHNIQUES, INC.=m

CRYSTAL COMMERCIAL e
SATELLITE RECEIVER i
Descrambler Ready — Crystal Synthesized

1575 N. 105 E. Avenue » Tulsa, OK 74116 # (918) 836-2584 (Oklahoma)

DRX ENTERPRISES INC
DBA

®

OV

Single $339
Dual $619

VIDEOCIPHER Il REPAIRS

Fast Turnaround for Out of Warranty Repairs

Commercial Units Only

1575 N. 105th E. Avenue » Tulsa, Oklahoma 74116 # (918) 836-8348

VideoCipher” 1s a

Reader Service Number 10.

of General C

Installer/Technician October 1989 13



Troubleshooting the cable system

By Terry W. Bush
Vice President, Instrumentation Products, Trilithic inc.

All complex communications systems will periodically
require some maintenance activities to maintain peak
performance. The cable system falling into this category
presents many opportunities for failure that may not be under
the direct control of the technician. Besides the occasional
electronic component failure, mechanical failure due to
environmental conditions, such as storms and adverse
weather, also can disable even the best of systems. The system
technical staff should be prepared for both preventive and
spot maintenance activities on an ongoing basis to assure
continued service to subscribers.

Tools of the trade

No technician can be expected to maintain and repair the
system without proper tools. For the cable technician, these
consist of both mechanical tools and electronic instrumen-
tation. The mechanical tools selected should allow the
technician to open, close, adjust, tighten, loosen and connect
any of the components in the plant. This will allow access
to the problem and assure timely repair.

The technician also should be armed with proper test
equipment for the job. As we are dealing with a technology
that essentially moves electrons, and electrons are invisible
to the naked eye, we can only study the effect of this movement
on certain instrumentation to deduce problems. The basic
selection of instrumentation should include:
® a signal level meter
a volt ohmmeter
a signal leakage receiver
other equipment (dependent on system)
as-built plant schematics
Armed with this equipment, the technician should be able
to affect the repair. To speed up the process, knowledge of
symptoms and a logical progression of test and analysis will
prove invaluable to these efforts.

Symptoms and analysis

To solve a transmission problem, the operator must first
deduce the cause by analyzing certain symptoms. For this
article, we'll take the approach of symptom and possible
solutions, concentrating on the most logical process to repair
the system. In the long run, sheer experience will prove the
most valuable asset and, in this case, practice makes perfect.

Symptom: There are no pictures at subscriber's home.

Solution process: First, verify with a signal level meter that
the subscriber's set has not failed. If no other complaints have
been called in, then the problem is probably drop related.
Proceed directly to the tap, visually inspecting drop
connections on the way. Carry a signal leakage detector with
you, as open or poor connections will generally radiate signal.

Next, check the drop levels. In most systems, drop levels
are a constant and should be in the +10 dBmV to +15 dBmV
range. If the drop levels at the tap are okay, remove connections
found. If the tap levels are found to be out of specification,
move to the nearest source amplifier for level verification,
visually inspecting the aerial coax while en route. Again, the
leakage detector may pinpoint possible open circuits, finding
the problem.

If the amplifier's levels are okay, the problem has been
localized between that point and the subscriber's drop. Check
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tap levels until the problem is found.

Symptom: All pictures are snowy, some worse than others.

Solution process: Check subscriber levels. lf the low
frequency channels are substantially higher in amplitude than
the high frequency channels, the problem may be a shorted
center conductor.

If the opposite is true, the suspect is an open or poor
connection. Proceed to the tap to verify levels and inspect
drop connections while en route. A TDR (time domain
reflectometer), although not mentioned earlier, would be very
useful in_pinpointing this problem. Again, level inspection at
connection points will most likely reveal the culprit.

Symptom: Some channels are distorted, others are fine.

Solution process: This problem could have many sources
but some symptoms may indicate ingress. Check the channels
that are suffering interference. If these channel frequencies
are available off air, suspect ingress. Use the leakage detector
and thoroughly evaluate drop integrity. Ingress problems will
usually generate leakage and should be investigated
immediately.

If the problem is not in the drop, backtrack the feeder system
until the leak is found. Remember, it may be leaking some
distance away from the subscriber's home. Feeder leaks have
the potential to generate large field strengths as line levels
are generally much higher than trunk levels. These problems
should carry a higher priority.

Symptom: There are horizontal bars of distortion moving
slowly in a vertical manner.

Solution process: Generally, this problem is related to hum
modulation. Two bars on a television set indicate 120 hertz
hum modulation and are most likely sourced from an amplifier.
A single bar of modulation is sourced from half-wave
rectification and may be caused by a line passive. This problem
also can be related to improper or poor grounding conditions
that may be harder to locate.

The technician should first verify that the subscriber's
television set is in proper order. A quick hum test with a signal
level meter at the drop may be used to verify this. In the case
where two bars are present, line amplifiers should be checked.
Evaluate hum at the amplifier input vs. hum at the amplifier
output. The culprit will most likely be the power supply.

One bar hum may be more difficult to locate. Passive failures,
corrosion or internal component failure could be sources.
Check upstream from the drop and test for percent hum with
a signal level meter.

Symptom: Pictures exhibit noise problems; drop levels are
okay.

Solution process: This may be a sign of carrier-to-noise
problems. Follow the system upstream to the nearest amplifier
and perform a carrier-to-noise test. The carrier level should
be greater than +20 dBmV to assure good test results.

If levels are correct upstream, the problem may exist in
the trunk. Use the one-half or double rule. This rule states
that carrier-to-noise should get 3 dB worse as the cascade
of similar amplifiers is doubled and 3 dB better as the cascade
of like amplifiers is halved. If the problem does prove to be
in the trunk, automatic gain controls are probably compen-
sating for a trunk station failure.

This is only a sample of many problems that could challenge
the cable technician. Armed with basic test equipment and
tools, these problems should be addressable with a high
degree of success.
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Troubleshooting the house drop

By Ralph Haimowitz
Director of Chapter Development and Training
Society of Cable Television Engineers

Whatseparates an individual who puts
in a house drop service from the
installer/technician is the ability to be
more than a mechanic who can put
something physically together. The
installer technician does as good or
better because he not only knows how
to make an installation, he also knows
how and why it works, and if it doesn’t
work, he can find out if the problem
occurred in his work and correct it.
Nothing is more frustrating to a customer
than having to wait for something they
are paying for.

In many cases our customers may
have to wait for a week or more after
they have signed up for cable services
just to have it installed. You can imagine
how happy they are when the installer
arrives and they anticipate they will soon
be watching their favorite movies or
programs on cable. After the installer
completes his work and turns the
customer’s television on, he finds it
doesn’t work. At this point, he is just an
installer; he informs the customer that
something is wrong with the service and
he will have to schedule the customer
for a trouble call. Usually a problem of
this kind is taken care of the next day
by a service technician, but there have
been times when a customer has had
to wait two or three days for a service
call.

Visualize the customer’'s reaction to
the news that there won't be any cable
service tonight. What do you suppose
the customer thinks about the installer
and the cable company?

Most of the time when there is a
problem with reception after an instal-
lation has been accomplished, the
trouble is either a bad TV set, which
should be checked out beforehand, or
a problem in the new installation. The
installer technician should have the
tools, knowledge and test equipment
needed to find and fix those problems.
When a technician uses knowledge,
tools and test equipment to locate a
reception problem, the procedure is
called troubleshooting. Troubleshooting
of a cable television reception problem
begins at the customer’'s TV set.

First, look at the picture on the TV set
and try to analyze what the problem
might be. If there is no picture and no
sound, a condition we call “snow-no-
pic,” there is no signal being received
by the TV set. Diagonal lines in the
picture or color may indicate that there
are intermodaulation beats (distortions) in
the cable signal. Let's take a look at what
you, the installer technician, should look
for and steps you need to take to get
the problem corrected.

DPU interference

DPU (direct pick-up) results when
there is a strong, local off-air station in
the vicinity where broadcast signal is

Four steps of signal testing
Step 4

Step 3 ]E
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Ch.3
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being picked up by the TV set when it
is tuned to that channel, and the cable
signal of that same channel is being
received by the TV set slightly delayed
in time because of the signal distribution
through the cable system. The usual
cause is the poor quality of metal
shielding that the TV manufacturer
placed around the TV tuner, allowing the
off-air signal to get into the set's RF
circuits. DPU will appear as a picture
“ghost” on the left (leading) edge of the
picture. Installation of a converter whose
output frequency is different from any
local off-air channel will eliminate this
type of DPU problem.

Sometimes a very serious cable fault
can appear as a combination of DPU
and a cable system fault. In this case
you will see a DPU leading edge ghost
as well as a cable fault ghost that
appears on the right (trailing) edge of
the picture. When installation of a
convenrter fails to remove the leading
edge ghost, this indicates that there is
a point where the DPU is entering the
cable system through a fault location
such as a cracked cable shield or broken
connector.

The DPU-related ghost is caused by
the strong local station signal entering
the cable fault point where the DPU is
leading the same channel signal on the
cable. The trailing ghost also is a result
of the same major fauit where a signifi-
cant portion of the cable signal is being
reflected because of the mismatch at the
fault location. A cable reflection (trailing
ghost) also should be present on those
channels that would not have a local
station signal.

To verify that the fault is not in the
recently installed house drop, connect
your TV test set to the distribution tap
subscriber port with the drop discon-
nected. Unless the ghosting completely
disappears, the problem causing it is in
the trunk or distribution system and will
require a service call.

Troubleshooting techniques

With a very grainy picture, or no
picture at all, the first step is to measure
the signal level at the TV set (see
accompanying figure, Step 1). Using the
signal level meter, carefully measure to
see if there is adequate signal strength



to the TV set. Remember that we are
looking for about +3 dBmV and that
anything less than 0 dBmV could be
causing your problem. The next point of
measurement is at the converter input,
where a converter is being used (Step
2) to ensure that it is not a converter
problem. Again, we would like to have
+3 dBmV at the converter input.

If the level of signal is good, back up
to the wall plate that feeds the interior
drop to the TV set and check levels if
there is a connection, or go one step
further to the input of the ground block
and measure the signal level there (Step
3). Levels should be somewhat higher
than the TV set level of +3 dBmV due
to cable loss from the ground block to
the TV set, and the loss of any splitter
that may be in line after the ground block.

It is usually safe to add the splitter loss
to an average of about 75 feet of drop
cable loss to figure a ballpark level at
the ground block. For example, if you
wanted +3 dBmV at the TV set or
converter input, and you were feeding
signal through a two-way splitter to two
TV sets, you would anticipate a level of
about +9 dBmV at the ground block.
Using the same type of theoretical
reasoning, the drop from the distribution
tap (Step 4) to the ground block would
take about another 3 dB of signal level
so that you should have about +12 dBmV
or better out of the distribution tap
subscriber port.

It is obvious that good troubleshooting
is a combination of following step-by-
step procedures, taking specific tests
and measurements, and analyzing the
results to locate the problem. Corrective
repair then becomes a matter of what
needs to be done to correct what is
wrong, whether it be installation of a new
piece of drop cable, replacement of a
converter, etc.

The greatest error that most techni-
cians make is trying to troubleshoot by
replacement rather than by procedural
testing and evaluation to find the exact
problem. One can only guess the
number of F fittings that have been
replaced on a wholesale basis or how
many times a converter has been
changed in the same location because
the technician either did not know how
to troubleshoot the problem or just did
not make the effort to do so.

All too frequently the problem is not
really solved in these cases and the
customer is subjected to a service call
from another technician. This certainly
must cause the customer to wonder
about the competence and profession-

alism of the employees.

Use your meters and your TV test set
to find the problems, then correct them
if they are in the house drop service. If
the problem is coming from the distri-
bution system as you have identified it
at the distribution tap, you then have
proper justification to report it as a
service problem and can inform the
customer that a service technician will
be scheduled to find and correct the
problem. Finally, be sure that you follow
up on your paperwork and with your
supervisor or dispatch to have a trouble
call scheduled.

Common cable faults

Hum modulation: A form of distortion
where the power-line frequency modu-
lates the TV signal, causing hum bars
to appear in the picture. Hum bars are
broad horizontal bars, alternately black
and white, on the picture of a TV set.
They may be stationary or move verti-
cally. The cause is usually a 60 hertz
interference frequency or one of its
harmonics, and is most frequently
caused by failure of a filter capacitor in
amplifier power supplies.

Intermodulation: A form of distortion
involving the generation of interfacing
signal beats between two (second order)
or more (triple beat) carriers. A result of
non-linearity of amplifiers and/or radio
frequency interference (RFI) ingress into
the cable system.

Co-channel: Interference between
any two or more TV signals on the same
designated channel, either off-air or after
conversion by CATV headend equip-
ment, that have the same video carrier
frequency.

Ghost: A shadowy or weak image in
the received picture, offset either to the
right or left of the primary image.

Cross modulation: A form of signal
distortion in which modulation from one
or more RF carriers is imposed on
another carrier. Usually appears in the
distribution system and frequently is the
result of a line extender running hot or
having too many (more than three) line
extenders in cascade.

Noise: Random spurts of electrical
interference or energy always presentin
electronics systems. A noisy TV picture
has a “salt and pepper” effect in the
picture and is often referred to as “snow”
or “snowy” picture.

Reprinted with permission from the
Society of Cable Television Engineers’
“Technology for Technicians Training
Manual.”
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Effective use of the ohmmeter

This is the first of two parts on troubleshooting using an
ohmmeter.

By Glenn Shield
Regional Technical Trainer, Rogers Cable TV-Vancouver

One of the most underutilized pieces of test equipment in
the cable industry is the volt ohmmeter or multimeter. In
particular, the ohm function is not used to its full potential.
The purpose of this article is to demonstrate how the correct
use of the ohm function (to measure resistance) can be helpful
in effectively troubleshooting a CATV system.

There is a lot of very good and very expensive test equipment
available to analyze the RF characteristics of a transmission
line. Time domain reflectometers (TDRs), closed loop radar
systems and sweep equipment costing many thousands of
dollars do a very good job, but we should not overlook the
capabilities of the ohmmeter, which costs less than $100.
All too often the expensive and sophisticated test equipment
relegates the ohmmeter to a second class citizen in the world
of test equipment. Let me explain.

Drop problems

How often have you been called to a subscriber's home
because of snowy pictures, only to find them mysteriously
improved when you arrived? Or maybe you witnessed the
snowy pictures and after taking the drop wire off the back
of the set and measuring good signal, the picture was perfect
when you replaced the cable on the TV set. Try as you would,
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you couldn’t get the problem to occur again at the time of
the call. Sound familiar? Well, here is where the ohmmeter
may come in handy.

The TDR does a fine job of analyzing the RF characteristics
of the transmission line but it does not analyze the DC
characteristics of the line, in particular, the DC resistance.
Consider for a moment a good piece of drop wire of about
150 feet in length. From an RF point of view this line consists
of an infinite number of 75 ohm circuits (Figure 1).

Figure 3: Short circuit
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Figure 5: Partial open circuit
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However, if we look at the same length of drop wire from
a DC point of view, we are looking at two resistors—the
resistance of the center conductor (R.c) and the resistance
of the sheath (Rsc). This can be drawn as a simple resistor
diagram (Figure 2).

There are two conditions that exist on a good drop wire
and this depends on what happens at the distant end. If the
distant end is shorted together, then when an ohmmeter is
connected between the center conductor and the sheath, the
short circuit loop resistance is measured (Figure 3). Typicalily,
it should read low resistance, say 1C to 20 ohms depending
on the cable and its length. This is measured using the lowest
ohm scale on the meter, usually the R x 1 range.

Let's look at the other situation. If the distant end is an
open circuit then, because these conductors are separated
by an insulating material or dielectric, there should be infinite

(*¢) ohms resistance between the two conductors measured
using an ohmmeter set on its highest resistance scale. In other
words, the ohmmeter movement will not move or, in the case
of a digital ohmmeter, the digits will flash 999, 111 or something
exhibiting infinity (Figure 4). That is the case of a good drop
wire. What about the faulty drop wire?

Faulty drop wire
Let's consider a drop wire with a high resistance, partial
open circuit (Figure 5). This is often seen in the field as a
corroded outer conductor, corroded splice or poor spring
tension on a multitap spigot. Sometimes this resistance is such
that it can be easily overlooked by a casual measurement
using a TDR, particularly if the fault is at the distant end, far
away from where you are measuring.
(Continued on page 46)
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Grounding and bonding
of CATV drop cables

By J. Richard Kirn
Applications Engineer, Times Fiber Communications

In 1971 The National Electrical Code
(NFPA 70-1970) addressed cable tele-
vision systems for the first time under
article 820. The National Electrical Code
is either adopted directly or indirectly
through reference in the building codes
into local statutes in virtually every
community in the United States. The
code established firm requirements for
bonding and grounding of the CATV
cable in the subscriber's home, office,
store, etc. There has been a lot of
confusion in the CATV industry over the
years with regard to the exact require-
ments caused by a lack of training. (It
should be noted that the final authority
in judgement of these matters rests with
the local code inspector.)

The National Electrical Code estab-
lished a single building ground. Bonding
together of all grounding electrodes to
form a single building grounding system
helps to protect equipment and people
from shock and damage caused by
lightning induced voltages, power
switching transients, power lines falling
on communications lines, etc. Let's look
at what happens if each service (power,
phone, CATV, water, heat, etc.) had

separate grounds at the home. Table 1
shows some ground resistances of a %-
inch 5-foot ground rod in various soils.

Note that grounds or ground rods are
not perfect, or 0 ohms (Q) resistance.
Figure 1 illustrates a TV set connected
to a CATV system and the house power
system. Both grounds have a reasonably
good resistance of about 50 ohms.

The power system with an extensive
outside distribution system is subject to
a current surge from lightning or switch-
ing transients. From Table 2 it is not
unrealistic to assume an induced
momentary current of 1000 amperes (A)
flowing in the power line ground. This
amount of current is not unusual. it could
be, and often is, considerably more.

According to Ohm’s law, the power
ground will rise momentarily to a poten-
tial of 1000 amperes x 50 ohms = 50,000
volts (V). However, the CATV ground is
still sitting there at ground potential,
resulting in 50,000 volts across the TV
set.

The same situation would exist if the
current surge was on the CATV cable.
As you can see it is quite easy to
generate voltages sufficient to destroy
components in converters and TV
receivers, ignite flammable materials and

Figure 1: TV set connected to the CATV system and power system
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120 volts ool CATV system
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Table 1: Earth resistivity of different soils measured

Resistance* in Resistivit
R&p 16 mm (%) x in QlcmsJ or )(’)cm
Soil fills 1.5 m (5) rads

Avg. [ Min. | Max. | Avg. Min. Max.
Ashes, cinders, brine waste 14 35 41 2,370 500 7.000
Clay, shale, gumbo, loam 24 2 98| 4,060 340 16,300
Same, with varying proportions 93 | 6 800 | 15,800 1,020 | 135,000
of sand and gravel
Gravel, sand, stones with clay orloam | 554 | 35 |2,700| 94,000 | 39,000 | 458,000

*National Bureau of Standards Technical Report No. 108
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potentially electrocute a subscriber.

& safe solution

The solution is to bond between the
power ground and the CATV ground.
Now both grounds go up and down
together and the TV set does not see
any voltage difference across it. The
bonding together of all grounds (power,
phone, CATV, water, gas, etc.) forms a
monolith building ground system, which
protects equipment and people from
high voltage potentials. This is exactly
what the code requires.

In practice, the CATV drop should be
located in the general vicinity of the
electric service entrance if possible, with
a ground wire run from the ground block
to the main electrical ground. Figure 2
illustrates the two different types of
grounding arrangements in the electrical
service entrance permitted by the code.
The ground wire coming out of the meter
housing or service equipment enclosure
(fuse or circuit breaker box) goes to the
building ground and in most cases is
a metallic cold water pipe when it exists.

The CATV ground block must.be
bonded to the building structure ground.
Some of the common bond locations in
order of priority are as follows:

1) A metallic cold water piping that is
continuous and in contact with earth for
a minimum of 10 feet. Where water is
provided by a private well the cold water
pipe and well casing must be bonded
together.

2) Customer electrical service
grounding electrode or grounding con-
ductor, using a separate approved
clamp.

3) Customer electrical service equip-
ment cabinet or panel, provided that the
connection is made using a suitable
clamp, stud or screw that is used for no
other purpose.

4) A metallic conduit between the load
side of the watt-hour meter and the
customer's service entrance panel or
equipment cabinet, provided that paint
and rust are removed from the conduit
before attaching the grounding clamp or
strap.

5) A metallic conduit between the
weatherhead and meter pan, provided
the supplying electric utility does not
object. A ground thus attached must be
40 inches (minimum) from the power
conductors.

6) To the meter pan, only if it has a
welded grounding stud provided for
communications system grounding and
if the supplying electric utility does not
object.



Table 2: Lightning parameters
Maximum Number of
Parameter 90 percent ** 50 percent** 10 percent** observed observations
Crest current 2to 8 kA 10 to 25 kA 40 to 60 kA 230 kA 4,150
(kiloamperes)
Current rate of rise per pulse (10 to 2 kA/us 8 kA/us 25 kA/us 50 kA/us 40
90 percent) crest value (microseconds)
Total stroke duration 001t00.1s 0.1t003s 051t007s 15s 100
(second)
Duration of a single pulse in a stroke 0.1t0 0.6 ms 0.5t0 3.0 ms 20 to 100 ms 400 ms 150
(millisecond)
Time interval between end of one
pulse and start of next pulse 5to 10 ms 30 to 40 ms 80 to 130 ms 500 ms 525
Time between start of pulse and half
crest value on decay side 10 to 25 us 28 to 42 us 52 to 100 us 120 us+ 425
Time to crest for a single pulse 03to2us 1to4us 5to7 us 10 us 45
Number of pulses in an individual
stroke 1t02 2t0 4 5to 11 34 500
Time for atmosphere to recharge
after a stroke so that another stroke
will be produced — 20s — — =
NOTE: Range in values caused by variations in observations
**Percent of strokes that will have parametric values exceeding those indicated.
(From Lightming and Lightning Protection by Hart and Malone.)
7) An 8-feet-by-%-inchdriven ground
rod, provided that the ground rod is Figure 2: Two types of grounding arrangements
bonded to the building grounding elec-
trode system with a #6 copper bonding Meter housing
jumper.
8) The metal frame of a mobile home
using a suitable grounding ctamp such 120 V Bond [120 V
as a Fargo GC-167-M. In corrosive Serice 2 N Service
atmospheres a Fargo GC-167-P is conductors g, — S conductors
recommended. Verify that the mobile 120 V 120V
home is properly grounded. =
The CATV ground block must be
located as close as practicable to the
point where the CATV drop passes Service
through the exterior wall, floor slab, etc. equipment
The ground wire must be insulated, not o enclosure
smaller than #14 AWG copper and must on P '\ -
have current capacity at least equal to

the cable outer conductor (Table 3). The
ground wire must be run to the building
ground in as straight a line as
practicable.

The code does not specify a maximum
length for residential grounding wire,
however, common sense would suggest
that the shortest, most direct route
should be used, even if this means
running extra drop cable external to the
building. Where necessary, the ground
wire must be protected from physical
damage with molding, etc. All connec-
tions to the structure ground must be
made with a separate approved device
or tug. This does not mean wrapping the
wire around a handy sheet metal screw
or the clamping screw of a non-metallic
cable connector.

L

Table 3: Grounding wire gauge for drop cable

Cables types Ground wire gauge
All single RG-59, RG-6 and RG-11 types 14 gauge
RG-59 and RG-6 siamese with 70 percent or more
braid and quadshield 12 gauge
All other RG-59 and RG-6 siamese 14 gauge

If an attachment is made to a metallic
water pipe on the output side of the water
meter, the installer should verify that
there is continuous metallic water pipe

back to the meter, that it passes into the
ground and that it is a cold water pipe.
A ground wire jumper must be placed
around the water meter for protection if
October 1989
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For LAN and CATV system
troubleshooting and maintenance
the SP 1075 spectrum analyzer
from Trilithic is the engineer's
best buy.

The SP 1075 features a real time
analog display and field proven
construction. By adding the
optional internal rechargeable
battery the SP 1075 becomes
truly portable for convenient field
testing of broadband distribution
systems. Standard one button
hum, AM/FM audio detection,
digital center frequency display
and phase lock combine to make
the SP 1075 a valuable system
maintenance tool.

For more information on the SP
1075 contact your authorized
Trilithic representative or call us
direct at 1-800-344-2412.

Reader Service Number 14.

1 GHz Spectum
Analyzer — $5599

SHOWN WITH OPTIONAL
TRACKING GENERATOR.

* Real Time Display

® 70 dB Dynamic Range

Built in Phase Lock

* 1 and 10 MHz Markers

® Presets for CF and Span

¢ AM/FM Audio Detection
Optional Features

1000 MHz Tracking Generator
* Microwave Down Converter

® Digital Storage and Freeze

¢ Internal Rechargeable Battery

¥ TRILITHIC

3169 N. Shadeland Ave.
Indianapolis, IN 46226-6233
(317) 545-4196

Toll Free: (800) 344-2412
TLX: 244-334 (RCA)

FAX: (317) 547-2496

Please attach your mailing label here and clearly print
your new address below. Mail to: Circulation Depart-
ment, PO. Box 3208, Englewood, CO 80155. Please
allow 6 weeks for address change.

State

Z2IP

22  October 1989

Installer / Technician

the meter is removed.

Grounding connections may not be
made to the following:

1) Natural, manufactured or propane
gas piping systems.

2) Hot water supply pipes, heating
pipes, air conditioner frames or refrig-
erant pipes.

3) Any part of a fuel oil storage tank
or supply pipes.

4) Electric power neutral at the serv-
ice weatherhead.

5) Electric meter pan, unless a welded
stud provided for communications
systems grounding is available and the
supplying electric utility permits attach-
ment thereto.

6) Telephone company ground rods
or grounding conductors.

7) Non-metallic sheathed cable
clamp at the load side of the watt-hour
meter.

8) Lightning rod grounding conductor
or grounding electrodes.

9) Metal screws securing covers on
electrical outlets or breaker panels.

10) Antenna grounding conductors or
grounding electrodes.

When the CATV drop is grounded to
the building ground it becomes part of
the electrical neutral and a current may
flow in the drop cable sheath if 120 volts
of power is being used in the building.
if there is no ground fault in the system,
only small currents (less than 1 ampere
in single RG-59 or RG-6) are to be
expected. Heating of the drop cable or
large blue arcing when attaching ground
conductors (currents in excess of 2
amperes in single RG-59 or RG-6) is
indicative of a serious ground fault in
the building and the cable drop should
be removed and the subscriber
instructed to contact the electric utility
company. Clamp-on ammeters are
useful for investigating ground fault
problems; however, the meter must have
a low range full scale of not more than
3 amperes.
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Turn Truck Rolls Into
Bank Rolls With Power Guard
And Cable Security Systems




If You WantTo Mak
Explanations,You Need

Your power supply gives you a choice:

you can keep trucks in the field servic-
mg equipment or you canroll them
out to make new installations. Power
Guard is designed to eliminate costly
repair hours, so your technicians can
be producing revenues.

Power Guard's Modularity
Means Lightning Fast Repairs

From the wiring harness to the circuit
boards, Power Guard is completely
modular. Every component is
designed for fast plug-in replacement
in the field, so there’s no need to
remove and reinstall housings with
Power Guard. Getting back on the air

even if lightning damages your wiring
will take only a matter of minutes.

The normal power su gply weighs
only 40 pounds, the standby power
module only 30 pounds, so the manin

the field can pulla damaged module
? ickly, safely and restore powerina
ew seconds. Thatis what Power Guard

is all about, keeping you on the air.
The Efficiency Expert
Since Power Guard pioneered the
long life 90% efficient power su dpply in
1985, we continue to set the in r?'u]
standard in reducin power costsw
remaining trouble- gee Because our
units are rated at actual output, your
bottom-line Efcl)sts will also be less. For
maximum efficiency, your power su
Fly should be operca}t,e}d at og(r)lear fu]f)-
oad. That's why we designed our
ferroresonant supphes with different

load ratings, so you can
closely match the sup- &
ply’scurrentratingto  f
the load requirement
ateach power supply
location and save.
Power Guard lets
you choose 5, 8, 10,
15 0r 18 amp mod-
ules. So, when you
need 8 amps, use
the 8 amp module
to get the lowest
operating costs
with consistent
output and high
efficiency.

That Makes You A Cool Operator
Maximum efficiency means that less
energy is lost in heat build-up which
causes costly burnout and equipment
faiture. True efﬁaency is achieved with
Power Guard's cool operation, addmg

years to the life of your power su }iy

and your field tecimaans) And)
cool operatlon allows for a smaller
enclosure and less pole space.

Flexibility To Grow On

As your system grows, you can in-
crease your load capacity by swapping
out the existing module for one with

a higher capacity and plugging in more
power in the field.

Simplici
Spells MTBF
We kept it simple.
No unnecess
bells and whistles
to reduce reliability.
Just productive
features that
keegglour sub-

the picture-

features to give you the maximum

mean time between failures and the
minimum downtimein case of afailure.

We build a quality product witha

wder-coateg all-aluminum hous-
ing that will withstand the most severe
weather conditions for years of trouble
free service. That's why we can give

you the lon éest warranty in the CATV

mdustry to

Retro-Fit To Standardize

Our small, highly efficient modular
de51 allows us to Retro-Fit virtually
our competitors’ gower supplies,
standby and non-standby, while using
our existing housings in their current
ocations. Retro-Fits cost less and
take less time to install. They allow
you to standardize your entire system
with a 90% efficient, totally modular,
fully-warranted supply
ith standard equipment through-
out your system, your service techni-
cians can make sure their trucks
are stocked for in-field repairs
eliminating unnecessary sec-
ond trips. And eliminating the
need for cross-training.
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wer Guard And The Beast:

The Beast
Guards Your Connections

The beauty of this apartment box is
that it ends theft of service and signal
leakage due to tampering...and
reduces truck rolls so your technicians
can make more hookups, less unpro-
ductive audits and repairs.

The Beast Is
Under Maximum Security

We caged the Beastina

box-in-a-box. Stainless

steel ar;:i welds eliminate

rust and prevent prying.

‘ Our 16-gguge alulimrynlrllz'ged

‘ steel remains corrosion-

| free and outlasts galva-
nized steel five to one.

i Coatin%s withstand high
impact for years of

use without chipping or cracking.

SuperLocked To Stay Locked

Developed exclusively for CATV, we
built the lock you can't defeat.

Since we introduced SuperLock in
1983, it has remained the benchmark
for apartment box security, meeting all

>, internal and external security require-
& = mentsforthe CATV industry.

The brass tumbler is enclosed
ina 16-ounce solid brass hous-
ing. All moving parts are brass
or stainless steel to remain
rust-proof and free-moviné.
SuperLock is recessed an
encapsulated in a deep
drawn steel shroud for dou-
ble protection, in all weather.

The Key To
The Beast’s Success

The key to the Beast cannot
be reproduced. You control
7 the access to all Beast apart-

inand out all keys you distribute to
your service technicians.

The key must be in the locked posi-
tionin order to be removed, soitis
impossible to leave the Beast unlocked
without detection.

Installing Without Stalling
Sixleads or sixty, we've got your box.
Custom features
and options
such as knock-
outs, mounting
plates, organiz-
ers, matching
locks and
ground lugs
won't slow us
down. Installa-
tions of our
products are
faster, more efficient.

A Pack Of Protection

Beast, Beast, Lock Box and
oose the Beast that’s best

Swingi
Beast
for you. Cable Security Systems
offers a choice of four models to meet
your cost and security requirements.

"~ mentboxes, simply by logging

The new Swinging Beast has a
non-removable, hinged lid that makes
servicing quicker, safer and more con-
venient. No more lost lids.

Our original model, the Beast, is
the industry standard for durability
and security in all conditions.

The Lock Box™ is adaptable to
almost any locking system. It offers
durability and serviceability
that’s affordable and
may be upgraded to
maximum secu-
rity at any time |
without rewir-
ing. Itcanbe
keyed to the
Beast™ with our own
2" solid brass padlock.

The Beast I has a sliding, retained
lid with a self-locking, solid brass lock
thatcanalsobekeyed tothe Beast. The
Beast [Iis a durable system for areas
where high security is required.

Reliance Makes Compliance Easy
Meeting new government regulations
to prevent signal leakage is critical to
keeping your license-and your cus-
tomers. Many operators have been
spending alot on costly truck rolls to
audit their apartment boxes to detect
tampering and theft, whichis alsoa
major cause of signal leakage.

Cable Security Systems products
give you the security you need to
prevent tamperinﬁ‘.mAnd knowing
that tampering is limited by one of
the Beasts, you can eliminate those
expensive audits.

So, when you send a truck out,
your service technicians can spend
their time on new installations not
inspections.

Power Guardandthe _4
Beast truck you to the bank. 2




A Powerhouse Of New Ideas
InThe Cable Industry

Power Guard and Cable company, totally dedicated
Security Systems are innova- to serving the cable industry
tors in techniques to control day to day.
CATV operator costs and Now you have one
enerate improved revenues. source of all your power
e have brought some of supply and apartment box
the finest creative minds in needs, with the combined
the field together to concen- resources of Power Guard
trate on products that serve and Cable Security Systems.
the cable industry. Because
we are serious about quality, For pricing and informa-
we have consistently set tion on Power Guard Power
industry-wide standards of Supplies, write:
performance including 100% Power Guard, Inc., 506
testing for quality control. Walker Street, P.O. Box 2796,
So What Have We Opelika, Alabama 36801,
Or telephone toll-free 1-800/
Done For You Lately?
! 288-1507 or for local calls
In 197, Jerry Schultz pio- telephone 205/742-0055.
neered the first reliable
standby power supply for For pricing and infor-
CATV. Today, these very mation on the Beast, write:
same power supplies are Cable Security Systems,
still in use. The%east was Inc., 801 Fox Trail, P.O. Box
introduced in 1982 as this 2796, lika, Alabama
industry’s first true high 36801. Or telephone toll-free
security apartment box. Itisnowthe =~ manufacturing with our state-of-the- ~ 1-800/288-1506 or for local calls tele-
industry standard coast to coast. art facilities. The brand new 40,000 phone 205/742-0050.

So What Will You Be
Doing For Me Tomorrow?
Today, we continue our pioneering

uare foot plant is completely auto-
ﬁated, usinr;; CAD/ CAﬁI to n};sure
precision and consistent quality in
every component, from complex
circuitry to sheet metal fabrication. We
also maintain our own in-house pow-
der paint facility to ensure that
housings are coated for years of
durability and weather resistance.

But this is only the beginning: Our
engineering sfaﬁ)i’s busy with exciting
new products for the future, and our
entire company is dedicated to our
goal of remaining the most innovative

800/288-1507 800/288-1506




Now you can learn Fiber Optics
from the industry's broadband training
source!

.| Introducing
» ' NCTI's CATV!
2 T P Ops i v Fibel’ Optics

virtually all aspects of fiber optics and its use in cable TV.

Fiber Optics is undeniably a part of cable television technology. If your system isn't already involved in fiber, chances are it will
be in the next three years. And, if you're like most of us, your training and experience is in coaxial cable-based systems, not optics.

CATV Fiber Optics, can bring you into the age of optics. It provides you with a thorough understanding of fiber concepts from
transmission and attenuation to bandwidth and dispersion. It will bring you up to speed with the application of fiber from cabling
basics and types of lasers, to amplifiers and splicing. Finally, it will complete your knowledge of fiber use in cable television systems
with a review of fiber architectures, modulation techniques, RF interfaces, components, testing and monitoring, construction and
maintenance.

And best of all, it is an NCTI self-study course. That means you decide when and where to learn about fiber optics. You don't
have to travel to an expensive seminar. You can learn in the convenience of your office or home.
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NCTI Career Path Courses :-Please rush me the following:

|
I LJ More information on CATV Fiber Optics.

: {J A complete Training Kit with information on
I all NCTI courses.
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NCTI offers five career path courses to help develop I Ti
your expertise in all areas of the cable plant. Title s S
Installer I Company. I
Installer Tech I
Service Tech I MSO affiliation_ B
System Tech
Advanced Tech | Address e
In addition, NCTI's CATV System Overview provides : City_ _ State_ Zip_
an excellent opportunity for non-technical and new
employees to learn about the technical side of the | Daytime phone _ . R

cable business, and Broadband RF Technician provides
employees with extensive electronics training a
complete understanding of cable television technology
Use the coupon at the right to order your FREE
Training Kit. TODAY'!

|

Mail this form to:

National Cable Television Institute
P.O. Box 27277, Denver, CO 80227
I (303) 761-8554
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Basic electronics theory

This is Part XVII of a series about basic
electrical and electronic principles, de-
signed for the individual with little or no
training in either electricity or electronics.

By Kenneth T. Deschler
Cable Correspondence Courses

Last time we looked at semiconductor
materials, doping, biasing and the con-
struction of a P-N junction diode. This
month we will cover some of the more
common types of diodes used inthe elec-
tronic industry as well as in equipment
found in CATV distribution plant and
headends.

Characteristic curves

A characteristic curve is a graph that is
plotted to show the relationships between
changing values. A characteristic curve
used for most diodes is shown in Figure
1. From this curve we see that forward cur-
rent through the device will remain at zero
until the barrier potential of 0.7 volts is
reached. Once reached, forward bias pro-
vides an increase in the forward current
value. Also seenin this graph is that when
a sufficient amount of reverse bias is ap-
plied across the device, a reverse current
will flow that, in most instances, will
destroy the diode. Figure 2 shows the
schematic symbols for the diodes covered
in this lesson.

A light emitting diode (LED) is a P-N
junction diode constructed with special
materials that can produce green, yellow,
red, white or blue light when they are for-
ward biased. The more common mate-
rials used for LEDs are gallium arsenide,
gallium arsenide phosphide and gallium
phosphide.

When a forward bias of approximately
1.6 volts is applied, electrons are excited
to ahigher energy level causing the diode
to emit light energy instead of heat. The
amount of light emitted is proportional to
the value of current flow. LEDs are used
as indicators and readout displays.
Special types are used to produce infrared
inputs to fiber-optic cable. A lens system
is used to magnify and direct the light.

A zener diode is a special junction diode
whose breakdown point, when reverse
biased, is controlled by the doping pro-
cess. In Figure 1 we saw that at some point
during reverse bias, the value of current
will destroy most diodes. In the case of
zener diodes however, reverse currents
up to 25 milliamperes are permissable
before the diode is in danger. The chief
use of zener diodes is in voltage regu-
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Figure 1: Characteristic curve
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Figure 2: Schematic symbols for diodes
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lating circuits where the diode is placed
in parallel with the load. When its break-
down voltage is exceeded, it allows cur-
rent to flow through it thereby maintaining
a constant voltage. Zener diodes have
voltage rating from 2.4 to 200 volts.

The Schottky diode has a metal-to-
semiconductor junction rather than the
semiconductor-to-semiconductor junc-
tion found in conventional diodes. Typical
metals such as gold, aluminum and silver
are used. Schottky diodes, sometimes



Figure 3: Shockley diode

Anode Cathode
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known as ‘‘hot carrier diodes’’ are used
primarily in high frequency and digital cir-
cuits. Digital circuits handle voltage or cur-
rent pulses as zeros or ones, Because it
operates only with majority carriers, it has
the ability to switch from conduction to
non-conduction and back, rapidly.

The Shockley diode is constructed of
four layers of semiconductor material with
three P-N junctions, as shown in Figure 3.
This diode is used as a solid-state switch-
ing device for light dimmer circuits, motor
speed control and in auto ignition systems.

The varactor diode, also called a tuning
diode, is a device whose junction takes on
the characteristic of a capacitor. The
capacitance is controlled by the method
of doping and the physical area of the de-
pletion region. The value of the capacit-
ance is dependent upon the amount of re-
verse bias voltage applied. Varactor
diodes are used primarilyin communica-
tion receivers to control resonant circuits.

Tunnel diodes are so named because
it was discovered that heavy doping of

Figure 4: Negative resistance
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Don’t let rainy days get
your cable serwce down.

Sleeves and Endcaps.

e Prepackaged

* Quick and easy to install
e Automatically shrinks

e Fits snugly and uniformly
e No torch required

o Reduces installation costs

I
Reduce Signal Leakage and Protect
your Drop Cable Connections Against
Rainy Weather. Use our Insulation

e Custom sizes and shapes available
1-(800) WOW-NO HEAT
1-(800) 969-6643
Insulation Systems

461 Nelo Street, Santa Clara, CA 95054
(408) 986-8444 « FAX (408) 986-8447
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Sadelco’s New 7600 Signal Level Meter
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their junction caused the majority carriers
to “‘tunnel’’ through the depletion region.
Tunnel diodes exhibit a phenomenon
known as ‘‘negative resistance.” Negative
resistance exists at that point on a
characteristic curve where any further in-
crease in forward voltage results in for-
ward current decreasing to almost zero
before starting to increase again. This can
be seen in Figure 4.

Tunnel diodes are used in both amplifier
and oscillator circuits. Amplifiers and
oscillators will be covered in later lessons.

Photoconductive diodes conduct in pro-
portion to the amount of light that falls on
their junction. They act as switches when
sufficient light strikes them. A typical use
of a photoconductive diode would be as
the sensing device in a dusk-to-dawn
lighting system.

The silicon-controlled rectifier (SCRY) is
a four-layer device that allows current to
flow from cathode to anode when a
voltage pulse is applied to its gate element
(Figure 5). Like the Shockley diode, it acts
as a switch by being either in the “‘off"’ or
“‘on” position. Typically silicon-controlled
rectifiers are used in both motor control
circuits and relay control circuits. Once it
is ‘on’ it requires either a current in the
opposite direction or an interruption of the

Figure 5: Silicon-controlled
rectifier
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N|P|N

\— Gate

current through the device to turn it off.

The diac is a four layer device that has
the ability to conduct in either direction.
The diac conducts whenever the break-
over voltage is reached, regardless of
polarity. The current through a diac in-
creases until it reaches a point called the
holding point. Once the holding point is
reached, the current flow through the
device remains steady.

The triac is similar to the diac except
that it can be turned on by a pulse on its
gate terminal. The amount of current flow
through the triac is dependent upon the
polarities of A, and A,. Triacs are used to
control voltages.

The pin diode has two heavily doped re-
gions separated by an undoped area. The
pin diode acts like a capacitor when
reverse biased and like a variable resistor
when forward biased. Pin diodes may be

used as either a DC controlled switch or
as a current controlled resistance.

Next month we will utilize some of these
diodes in circuits such as clippers, limiters
and voltage regulators.

Test your knowledge

1) What is the barrier voltage for diodes
constructed from silicon?

2) Define breakdown voltage.

3) What is the most common use of
LEDs?

4) Name four devices covered in this unit
that act as switches.

5) What two devices utilize a gate? Wl
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wrapping the steel
messenger causing
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Calculating grounding resistance

The problem definition

Until now, one of the more difficult
problems within the electrical engineer-
ing discipline was the design of a
grounding system. Although there is a
wealth of data available on what
influences the design, there has been
little in the way of logic to the designer.
Further, there are all too often situa-
tions where either limited space or high
soil resistivity, or both have made it
impractical to achieve a given resistance
to earth.

Designers have resorted to the use
of long rods, which usually does not
help real resistivity, or too many in a
given area. This adds to their frustra-
tion and does not improve the situation
significantly.

Improper measurement techniques,
particularly for large ground grids,
further complicate the problem by
providing a low resistance reading and
the real resistance is much higher.
Proper use of a three-point, fall-of-
potential measurement system can
minimize the risk of false resistance
measurements. For large ground fields
it is essential to be outside its influence
with the measurement equipment.

The resistance of one electrode

The resistance of a single electrode
to true earth is dependent on the soil
resistance and the character of that
grounding electrode (rod). There are
three factors of real significance that
must be understood: these are pres-
ented in Tables | through 3.

Of these, moisture and mineral
content in the soil have the greatest
influence; but while the mineral content
is reasonably stable, the moisture is not.
From Table 1 it is obvious that soil
resistances for a given type vary over
several orders of magnitude. From tests
by others, it has been shown that the
resistance of a given soil location can
vary by up to 250 percent due to
variations in moisture and to some
degree, temperature.

Therefore, the first step in assessing
the potential resistance of one rod in
a given soil is to measure that soil’s
resistance; and determine its condition
with respect to moisture, and temper-
ature when applicable. From Table 2,
estimate the approximate situation that

Figure 1: Chem-Rod impact on grounding resistance (100 Q-m soil)

50

o
(=3

a2
(=

Grounding resistance in ohms

[N
(=

Dry Wet | Dry

Conventional copper rod
33.6 ohms

Chem-Rod vertical (CR-10)

13.0 ohms

Chem-Rod horizontal (CR-10HT)
8.4 ohms
25 5) 75 10 12.5 15

Time in weeks

Figure 2: Soil resistance influences as a function of distance from rod

Earth interface percent effectiveness
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fits your measurement. This then
establishes:

1) Soil resistance (p), and the

2) Range in resistance (A p)

The resistance (R) of a single rod to
earth driven into a soil of known
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Figure 3: The earth interfacing
hemispheres

-Grounding rod
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resistivity (p) is expressed follows:

R:L(ln{tl: I):ohms
2L a

(using
MKS
units)

Translating this into English units for
usc with conventional ground rod sizes:

R: =t (1'14—8L l) = ohms
192 L d

Where:

p = ohm-meters

L. = length of rod in feet

d = rod diameter in inches

For a conventional 3%-inch by 10-foot
rod, this reduces to:

R = 0.337p

For a 10-foot Chem-Rod® (2!4-inch
diameter) this reduces to:

R =0275p

For an 8-foot Chem-Rod®, (also 2!4-

R = 0.328p

The foregoing is based on the
electrode (rod) physical characteristics
only. That is, its length and diameter.
Further, the soll resistivity is assumed
to be that derived from soil resistance
tests. The impact of conditioning has
not been considered.

Conditioning of the local soil can be
obtained through one or a combination
of two methods:

1) Use of Chem-Rod® filled with a
metallic salt that slowly makes the
surrounding soil more conductive.

2) Replace the local soil with a highly
conductive soil such as bentonite,
or preferably LEC-GAF (grounding
augmentation fill).

Use of the Chem-Rod® (CR) will
yield a reduced soil resistance and
theretore a reduced grounding resis-
tance (Rcm). Figure | illustrates the
impact of the CR on grounding
resistance as a function of time. Note
that the vertical CR was 38 percent of
the conventional rod and the horizontal
rod was only 25 percent of the con-
ventional rod. At three months these
percentages would have dropped to
approximately half the values. Using
25 percent as a conservative estimator:

Rca = (0.275) (.25) p or about
.069 p

Use of a soil augmentation fill can
have a significant impact on the
ultimate resistance; and stability of the
rod grounding resistance. Bentonite
and LEC-GAF both have low resist-
ance; 2.5 and | ohm-meter respectively.

From previous data, we know that
each grounding electrode, conventional
or Chem-Rod®, requires a hemispheric
volume of soil 2.2 times the length of

inch diameter) this reduces to: the rod in diameter and 1.l times its
Figure 4: The K factor for combining more than one rod
B4
B el 200
Z 20
s
:b s [—l.l() /
£
[~
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£
=]
O 05
2 5 10 15 20 25
Number of rods
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length below the base of the rod as
illustrated by Figure 2. This is referred
to by some as the 90 percent effective
interface. The IEEE Green Book
considers it the 95 percentile. The
difference is inconsequential. This,
therefore, infers that the soil within that
hemisphere will determine the approx-
imate resistance of a contained elec-
trode to earth. Given this premise it
becomes obvious that if all the soil in
that hemisphere is replaced with highly
conductive soil, that soil will determine
the electrode resistance (R). Therefore,
for bentonite and a conventional 3% x
10-foot rod:

R = .337 p (for bentonite)
= (.337) (2.5) or 0.84 ohms
For LEC-GAF and that same rod:

R

.337 p (for LEC-GAF)

i

(.337)(1.0) = .337 ohms

Note that both of these estimates must
be corrected to compensate for the
remaining 10 percent of earth interface.

The foregoing premise is based on
replacing a// of the soil in the immense
hemisphere, a possibility but an
expensive option to say the least. Other
options are worth considering. Con-
sider the impact of reducing the volume
of earth replaced. Again, from the
IEEE Green Book we find the data
presented as Figure 2 and illustrated
in perspective by Figure 3. These data
indicate a non-linear relationship
between the radius of the reduced
hemisphere radius (rz) and the resulting
grounding resistance. That is, the first
increment of soil close to the electrode
has the greatest effect on grounding
resistance.

Referring again to Figure 2, note
that at a six-inch radius or a one-foot
diameter hole, filled with conductive
fill around the grounding electrode
would make up 52 percent of the
effective interface. If this volume was,
therefore, filled with bentonite or LEC-
GAF, the resistance of the rod in that
hole would be a function of the
resistance both the backf{ill and the sur-
rounding soil; but the backfill should
predominate because of its proximity
to the grounding electrode. Therefore,
the electrode resistance (R) for a 3
10 foot should be:

R = .337p1 (.52) + .337p2 (.48)

or .337 (.52p1 + .48p2 ) ohms



Table 1: Resistivity of soils and resistances of single rods
Resistance of ¥%-inch
Resistivity (16 mm) = 10-ft. (3 m) rod
(Q-cm) (Q)
Soil Avg. Min. Max. Avg. Min. Max.
Fills, ashes, cinder, brine 2,370 590 7.000 8 2 23
waste, salt marsh
Clay, shale, gumbo, loam 4,060 340 16,300 13 1.1 54
Same, with added sand 15.800 1,020 135,000 52 4 447
and gravel
Gravel, sand, stones, with 94,000 59,000 458,000 311 195 1,518
little clay or loam

where:

p1 = the resistance of the backfill

p2 = the resistance of the surrounding
soil

When LEC-GAF is used with that

conventional rod, this further reduces

to:

R = (:337) (1) (.52) + (.337) (.48) p2

175 + .162 p2 ohms

For a Chem-Rod®, prior to condition-
ing of outer soil, this reduces to:

R = (.275) (1) (.52) + (.275) (.48) p2

= 143 +.132 p2

After the conditioning period (less than
three months) the end resulting resist-
ance should be:

R = .143 +.132 p2 (*.25) *The resul-
tant impact on p2 after three months.

or .143 + .033 p2

Selecting the number of rods required

Very often, even under the best of
conditions, using only one Chem-Rod®
will not provide the required resistance
to true earth; or we wish to achieve
the lowest practical resistance for a
given piece of real estate. The use of
multiple rods will help us achieve this
objective.

Table 2: Effect of moisture
content on soil resistivity

Moisture content __Resistivity (Q-cm)

(% by weight) Top soil Sandy loam
0 >1.000 e 106 >1,000 o 10°
25 250,000 150,000
5 165,000 43,000
10 53,000 18,500
1S 19,000 10,500

20 12,000 6,300
30 6,400 4.200

Table 3: Effect of temperature on
soil resistivity*

Temperature Resistivity
<) (“F) (Q-cm)

20 68 7.200
10 50 9.900
0 (water) 32 13,800

0 (ice) 32 30,000

S 23 79,000
15 14 330,000

*Sandy loam, 15.2 percent moisture

These are two separate questions to
answer:

1) How many rods can be effectively

used in a given area; and
2) How many rods are required to
achieve a given resistance?

To determine the number of rods (N)
required for a given resistance, several
researchers have shown that N can be
assessed as follows:

N = R Kn
Rn
where:
R; = the resistance of one electrode
under the conditions to be used
Rn = the required resistance with N
rods
Kn = a constant, related to the

number of rods; see Figure 4
(varies between | and 2.5)

1o determine the maximum number
of rods that will fit in a given area,
the best way is to approach the problem
geometrically first; then calculate the
resulting resistance. Proceed as follows:

1) Lay out the area on a drawing to
scale.

Make a number of loose circles,
equivalent to 22 feet in diameter for
10-foot rods; and/or 18 feet for 8-
foot rods. These are independent of
the type of rod used (conventional
or CRs).

By “fitting” them in the space
available determine how many rods
can be used. This will establish the
practical limit. Exceeding this
number will yield little improvement
in resistance to earth.

Calculate the resulting resistance to
earth for each option and select the
option providing the lowest ground-
ing resistance.

2)

3)

4)

Lightning

nc.

<. ) Eliminators

& Consultants, Inc.

6687 Arapahoe Road
Boulder, Colo. 80303

(303) 447-2828 FAX (303) 447-8122

TELEX 3791984 LEC
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_Installer Input

How to minimize
the consumer interface dilemma

By Rick Cooper
Broadband Design Specialist
Graphic Mapping Systems

I've noticed that even though we've
had several years to solve the problem
there is still interest in stop-gap meas-
ures to minimize the consumer interface
dilemma. Here's another option that we
used with success in a 270 MHz system
with pay channels in the mid-band.

The system began using addressable
converters about the same time VCRs
were becoming popular and pay discon-
nects were a problem. It was found that
the loss of VCR convenience, features
and remote control lowered the per-
ceived value of the pay channel and
subscribers found movie rentals a viable
alternative. The usual A/B switch hook-
up only contributed to the complexity,
further alienating everyone who wasn't
a videophile or under 13. Of course
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West Coast Shoe 12

service calls also increased.

The solution was to split the incoming
signal, route one leg directly to the VCR
VHF terminal and the other leg to the
converter. The converter was tuned to
the pay channel and the Ch. 3 output
was applied to a VHF/UHF converter.
Ch. 3 was converted to about Ch. 37 UHF
and this was connected to the VCR UHF
terminal. Allunscrambied channels were
tuned on the VCR VHF tuner and Ch.
37 was tuned on the UHF tuner. This
allowed subscribers to regain all the

teatures of their VCRs including pro-
grammed taping and remote control.
We searched and found a fairly stable
UHF converter for under $20 and, after
torturing our subs with previous
methods, most were glad to pay for the
unit. Other drawbacks besides stability
were added distortion and yet another
AC cord to plug in behind the television.
Again, most customers dismissed
these problems as unimportant as they
dusted off their remote controis. Most
reported they couldn't tell a difference

Figure 1: Residential hookup

From CATV system

Converter I / aur
In

VHF /UHF / Out
converter In \

UHF VHF UHF

VCR out out in x’HF

Television UHF VHF

in n
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in picture quality anyway. The converter
still had to be tunad for more than one
pay channel but this inconvenience was
minimal compared to the benefits; most
customers had a favorite they remained
tuned to. As word got out we even had
requests for the unit from subs without
VCRs but with remote control television
and even those who wanted the “ugly
box” off their furniture.

Checking out the motel problem

At about the same time we wanted to
provide motels in our area with a pay
channe!l but were dreading placing
converters in each room. We were
concerned not only with the theft angle
but with the folks out there who still didn’t
know how to operate converters. The
ideal solution, for motels with cable
ready televisions, would have been a
pole-mounted descrambler. There was
one featured in the 1980 Jerrold catalog
compatible with their SSE-200 scram-
bler but we didn't find any or anyone
who knew of them.

We deciced to place a converter in
the maid’s room TV terminal area along
with a headend quality VHF/UHF con-
verter. The converted and unconverted
splitter legs were combined, amplified

Figure 2: Hotel/motel hookup

From CATV system

Converter

VHF /UHF
converter

VHF/UHF
amplifier
if
necessary

Internal system

e

pue UHF in

Television

and sent through the existing loop. At
the setthe cable was splitand connected
to both the VHF and UHF terminals.
Now the manager just tells his cus-
tomers to turn to U for the movie channel.
(In older motels the actives and passives

SAVE $2,800

If you sent your
advertising message
via first class mail

to 13,725 CATV
technicians and
installers, the postage
alone would cost you
more than $3,400.

Or, you could buy this
ad space for afraction
of that cost.

Now doesn’t that
make cents?

Call (303) 792-0023

1

g
1 P §

=
& & TECHNICIA

< |

STRENGTH AND
PERFORMANCE

The tools of chcice by Cable Prep
¢ Hand-crafted f~om precision parts
¢ Proven in the Jeld for durabiliity

* Today's CATV toolmaker, CABLE PREP

We make your job easier!
Copyright 1989 8en Huzhes Communication Products Co

¢ Made in the L.S.A. e Competitively pricedL

may need to be upgraded; watch those
long cabie runs/loops.) The use of only
one converter in a locked room and the
ease of operation make the initial sale
easier and also cuts down on future
maintenance.

BEN HUGHES COMMUNICATION PRODUCTS CO

207 Middlesex Avenue, P.0. Box373
Crester, Connecticut 064120373
(233)526-4337 FAX: (203)526-2291

Reader Service Number 21.

Installer/ Technician October 1989 35



L | | i

New courses, new lessons and hot rumors

By Tom Brooksher
Marketing Director, National Cable Television Institute

The following are short takes | jotted
down while wondering why so many of
us look at the FCC's signal leakage
compliance requirements as a detriment
rather than a terrific opportunity to
provide better service to our customers
through improved systems:

® Last month | told you about our
newest course, CATV Fiber Optics. For
several months we had been getting
requests for a course on fiber optics that
combined the basics of optic theory and
the application of fiber in cable systems.
While we expected the course to be of
interest, we weren't expecting quite the
reception it received when we
announced it last month. From the
morning the first announcement hit the
streets we began receiving phone calls
and enroliments. The response, both to
the announcement and the course itself,
has been tremendous. Thanks for the

suppont, and if a thorough understanding
of fiber optics will help you do your job
in the future, give us a call and ask for
information on NCTI's CATV Fiber
Optics.

® The first two of eight lessons on
troubleshooting the drop are now being
included in new NCTI Installer Techni-
cian course shipments. The two lessons
are Troubleshooting TV Problems and
Troubleshooting Drop Cable. They are
detailed, how-to lessons filled with
practical teaching and excellent illustra-
tions. Since the vast majority of service
problems occur at the drop, these
lessons and the ones that will follow will
be particularly valuable for all Installer
Technician course students. Trouble-
shooting TV Problems and Trouble-
shooting Drop Cable will be made
available under the Graduate Update
Program later this year.

® Speaking of improved customer
service, we've all heard a lot about it

around the industry lately. Generally it's
in the context of an overall industry need
to increase the quality of our customer
service. Despite all the recent rhetoric,
customer service isn't a concept
invented specifically to give cable
personnel a hard time. Customer service
is important to all businesses ... yes,
even to technical training institutions. At
NCTI we spend a great deal of time
listening to our customers and trying to
refine our program with better customer
service in mind.

In recent months we've introduced two
such program enhancements designed
to do just that. The first one began with
a visit that Byron Leech and | had with
a client last spring. The client had been
using NCTI courses to train his
employees for several years, but he had
one nagging concern. After one of his
students had completed a course and
had finished taking his final exam, our
client was worried about mailing the

You Deserve Quality...
Linegear & Headend Equipment
from Cable Link, Inc.

(614) 221-3131

Buy, Sell,Repair,
ps, ine extenders, headend,
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“Despite all the recent
rhetoric, customer service
isn’t a concept invented
specifically to give cable
personnel a hard time.”

employee's final exam to NCTI for
grading. He felt like depending on the
mail system to transport the exam to
NCTI without losing it—and all of his
employee’s hard work—left him at more
risk than he was comfortable with.

He had temporarily solved the problem
by photocopying exams before sending
them, but he felt like there had to be a
better way. We thought so too. After
returning from the trip, Byron sat down
with Julie Phillips, our resident computer
expert, and they devised a final exam
answer sheet. Now, each time the
computer creates a final exam, it creates
a final exam answer sheet. The answer
sheet has all the information we need
to identify the students and the unique
exam that each student is taking, and
gives students a place to transfer
answers off of their exams. Thus, the
original exam can be kept on file and
just the answer sheet returned.

It's probably worth noting here for
those of you who aren't familiar with
NCT!'s program, after a student finishes
studying a course and successfully
passes the exam for each lesson our
computer creates a final exam that is
unique to that student for that course.
To do this, the computer pulls a variety
of questions out of a large database of
questions for the course. In selecting
questions for that student's exam the
computer is analyzing such factors as
when the question was last used and
where it was used (i.e., was this question
recently used in the same system?). The
computer also analyzes the content of
the exam with the objective of selecting
a representative sampling of questions
from all subjects covered in the course.
Because the resulting exam is unique
to the student, there is no security
concern with keeping it on hand. Even
if another employee in the system will
soon be taking a final exam for the same
NCTI course, his exam will be signifi-
cantly different from the one on file.

If you've ever taken an NCTI course
and wished you didn’t have to take the
time to write out your name, address,
student number, lesson number, etc. at
the top of every lesson exam card you
sent in, you'll like the second student
services enhancement we recently

instituted. In an effort to save students
the time (not to mention writer's cramp)
of writing out this duplicative information,
we are now creating customized pre-
printed labels for each student's course.
So the next NCTI course you enroll in
will come with a set of preprinted exam
card labels. Each label has your name,
the course name, the number of one
exam and the course number on it. When
you complete an exam and transfer the
answers onto an exam card, all you have
to do is find the label with the matching
exam number on it and stick it on the
top of the card. If you use the label you
don’t have to complete any of the other
information at the top of the form
because the label contains all the
information we need to find you in our
system.

® A new fiber course, new trouble-
shooting lessons, new student services
enhancements. Just in case that's not
enough new news from NCTI, there's a
rumor circulating that NCT! is about to
announce two more new courses. While
I'm not at liberty to provide all the details,
| can confirm thatthe rumor is true. Lately
we've been inundated with requests for
technical training from two groups:
industry vendors and non-technical
personnel.

Vendors (including hardware, services
and programming suppliers) tell us they
are increasingly finding that their mar-
keting, administrative and even some of
their technical personnel need a better
understanding of the technical operation
of cable systems. And, they tell us, who
better to provide such training than NCTI,
the company that trains cable systems
technical personnel. We agree, so we're
developing a course on CATV technol-
ogy for supplier personnel.

We've been getting similar input from
non-technical personnel at cable sys-
tems and MSOs. For the past couple of
years we've been meeting that need with
our CATV System Overview course. But
now we're hearing that non-technical
personnel, from system managers,
marketing officials and CSRs, to MSO
managers and directors, want more
information than we can provide in the
short, six-lesson forum of the Overview.
In the next thirty days you can look for
an announcement from NCTI of a new
course on CATV technology for non-
technical personnel. So, if there are any
non-technical employees around your
office that keep wandering back asking
you to explain the difference between
a tap and a trap, have them give us a
call. Remember, you heard it here first! Il
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Help Wanted

Service Technicians

Friendship Cable, a subsidiary of Buford Television, Inc. has openings for Service
Technicians in Texas, Arkansas, Georgia, North and South Carolina, Missouri and
Fiorida. Applicants must have previous cable television experience, a valid driver’s
license, and a good driving record. Company will assist with relocation costs if
necessary.

We offer a competitive salary and a generous benefits package. Please send resume
or call for an application to:

Buford Television, Inc.
PO. Box 9090
Tyler, Texas 75711
214-561-4411
EQE/MIF

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

TECH MANAGEMENT TECHNICIANS TECHNICIANS

PL MGR, NE, 29K HDEND/MICRO, MW, 30K LN TCH, E, 12/HR
CH TCH, E, 33K HDEND/MICRO, SE, 25K LN TCH, SE, 25K
CH TCH, NY 30K HDEND/MICRO, W, 29K LN TCH, W, 12/HR
CH TCH, N, 32K SW TCH, SE, 25K LD TCH, TX, 22K
MGR/TCH, SE, 28K LD TCH, SE, 22K LN TCH, FLA, 23K
CH TCH, AT, 24K LD TCH, SE, 23K SER TCH, SE, 20K
TCH MGR, W, 32K LEAK TCH, SW, 24K SER TCH, MW, 9/HR
PL MGR, S, 30K VIDEO ENG, E, 30K SER TCH, SE, 8/HR
CONST MGR, NE, 45K LN TCH, OK, 24K SER TCH, W, 12/HR
HUB ENG, E, 35K LD TCH, N, 12/HR SER TCH, SW, 8/HR

JIM YOUNG & ASSOCIATES

One Young Plaza 1235 Ranger Highway Weatherford, TX 76086
Call tor information about these and many other opportunities nationwide.

Palmer
CableVision

Service Technician
Maintenance Technician
Headend/Microwave Technician

Fast growing Palm Springs area
Cable Company has full time open-
ings. Challenging position, ad-
vancements, and good benefits.
Must have a valid drivers license
and good driving record.

Send resume to or call:

Palmer CableVision
Personnel
41-725 Cook Street
Palm Desert, CA 92260
(619) 340-1312

NEEDED SUBCONTRACTORS
Experienced aerial & underground o Aerial Crews e Linepersons
forepersons, line persons, supérvisors * Forepersons ¢ Supervisors

needed for long term work! Southeast.
Please send resumes to:

PRATHER CONTRACTING
3540 Wheeler Rd. #107

and subcontractors. Also looking for
multitalented wire peopie for major
urban build. Northern East Coast

Need immediately. Augusta, GA 30909
PERRY COMMUNICATIONS, INC. of phone:
215-941-6808 (104)_736-3733

HEAD-END/
MAINTENANCE TECH

National private cable company
seeking individual with 2 years head-
end experience. Must have working
knowledge of antenna tower, satel-
lite dish, and various types of signal
processing equipment. Competitive
salary and benefit package offered.
Send resume and salary require-
ments to:

MAXTEL CABLEVISION

5795 Park Plaza Ct.
Indianapolis, IN 46220
Attn: T. Presley

216-964-2829

Construction Quality
Control Technician
Rebuild/upgrade experience a neces-
sity. Please send resume to: Warner

Cable Communications, Inc., PO.
Box 240, Oshkosh, Wis. 54901.

Experienced installers and line per-
sons needed immediately in S.E.

Experienced cable TV North Carolina.
installers needed.
Must have truck and equipment. The Cable Connection
818 N. Lorraine Drive
Call Ron Wilmington, N.C. 28412
Cable TV Enterprises (919) 799-6430

704-633-8038

Experienced Headend/
System Tech
For underground system. Hands-on
and supervisory skills needed. Send
resume to: R.W. Mack, American
Cable Company, 5656 Beallwood
Connector, Columbus, GA 31904.
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Installer/Technician magazine is distributed FREE
each month to qualified cable TV personnel. Beiore
you can qualify you MUST fill out this form complete-
ly. Incomplete forms will not be processed.

1) 1 wish to receive Installer/Technician FREE

2) Piease check the category thal best
describes your firm's primary
business (check only one)
0J Independent Cable Operator
() MSO (two or more cable TV

systems)
O independent Contractor
O Microwave or Telephone Company
[2 SMATV or DBS Operator
0O MDS, STV or LPTV Operator
0O Government Agency
O Educational TV Station, Schoot or

OYes 0O No 5 (L)"braw
INSTALLER N
. Name _ _ _

TE( :HNI( !IAN (Please print or type) 3) In the performance ot my job |
Title - — — authorize, specify or recommend pro-
ducts and/or services for purchase

Company Name 0 Yes ONo
B B T T i 4) Primarily my responsibilities invoive:
City _State ZIP O inside Plant (working within one

specific office)

O Outside Plant (working outside of
ny's off iron-
re. I your company’s office environ

ment, i.e., in a mobile unit, at

IT10/89 various locations on a daily basis)

|
' INSTALLER
| e Simply circle the number(s) below corresponding to
| TECHNICIAN procucts o e
|
| — 1 16 3N % 61 76 91 106 121
| 2 17 32 a7 62 77 92 107 122
Name 3 18 3 48 63 78 93 108 123
I Title 4 19 34 49 64 79 94 109 124
| 5 20 s 50 65 80 95 10 125
I Company Name 6 21 36 51 66 81 9% " 126
| Address 7 22 37 52 67 82 97  mn2 127
8 23 38 53 68 83 %8 113 128
I City State ap 9 24 39 54 69 84 9 14 129
|  Phone Number ( ) 0 25 e 55 70 8 100 NS 130
| 1" 26 41 56 n 86 101 16 (k1]
12 27 a2 57 72 87 02 17 132
I FREE lNFORMATlON 13 28 43 58 73 88 03 18 133
I Reader Service Card 14 29 4 59 74 89 104 119 134
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Equipment Repair

‘“The Cable Equipment Repair People’

 Line Amplifiers and Headend Equipment Repaired
All Makes And Models

 Signal Level Meters Repaired and Calibrated
o Flat Rate Labor Plus Parts

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

ADVANCED CABLE SERVICES

Division of Aaron Communication Services Inc.

2045 S. Valentia St., Sulte 4
Denver, CO 80231
FAX: (303) 337-3084

ac Call (303) 337-4811

We Martet Used Equioment

V' CATV EQUIPMENT

hqw(614) 221-3131

CABLE LINK, INC.

. QUALITY
C% \;  REFURBISHED
L

To Place A Classified Ad
Call Barbara Bellomo
at 1-303-792-0023

Commercial Video Cypher Repairs
Fast Turnaround — Tulsat Corp.
1575 N. 105th Ave., Tulsa, OK 74116
(918) 836-8348

Wanted To Purchase or Trade
Dead or Alive VC II's
Red, White or Yellow Label
(918) 836-8401

Equipment For Sale

Bucket Trucks — Used
Telsta, Versa-Lift, Digger Derricks — 10 in Stock.
30 Other Utility Construction Trucks.

‘‘We Buy and Sell”

Opdyke, Inc.
3123 Bethlehem Pike, Hatfield, Pa. 19440

(Philadelphia Area) — (215) 721-4444

AERIAL BUCKET TRUCKS

Large seiection geared for CATV -l
STANDARD TRUCK & '5
EQUIPMENT CO.
1155 Mifl St. S.E
Atianta, GA 30315
Phone: 1-800-241-9357 pUCKET TRUCKS

ey

/¢M—\/ ANTHONY'S
MANUFACTURING SERVICE

PLOW BLADES
Irrigation/Wire/Combination
For Any Machine—For Any Application ‘¥
(800) 383-PLOW
(719) 475-PLOW  p o Box 17701
Colorado Springs, CO 80935

Professional Services

Big O Services
(We Set The Pace)

3526 Brecksville Road
Richfield, Ohio 44286
(216) 659-9788

Owen Lovsey (Owner)

To Place A Classified Ad
Call Barbara Bellomo
at 1-303-792-0023

CLASSIFIEDS
INFORMATION

Three Easy Ways To Place
Your Classified Ad

¢ Filloutthe attached classified ad form
and return it to CT Publications Corp.
¢ Call (303) 792-0023 for assistance
with your ad placement.

* To save time and mailing costs, use
our TELEFAX (303) 792-3320.

Mechanicals

24" x Depth

Minimum: 1" in depth, additional 2"
increments

Classified
12 point Helvetica boldface heads
9/10 point Helvetica medium body copy

Display Classified

Typestyle same as classified or as
specified by advertiser. Any display ad
designed by publisher will be subject
to production costs of $50 per hour.
Maximum: Yz-page display

Publisher’s Policy

1. Advertisements costing less than
$200 must be paid in advance.

2. Deadline will be 1st of each month
prior to publication date.

3. Ad copy must be submitted in
typed format.

4. Cancellation date will be the 1st of
each month prior to publication date.
No cancellations accepted after this

date. Cancellations must be received
in writing.

5. The contents of advertisements are
subject to publisher’s approval.

Rates
Classified 1 column x 1inch = $75
Display 1 column x 1inch = $79

Ad Information

Date of Insertion
Headline__

Copy (attach additional sheet if necessary)_

l
I

Address

Blind Boxes are available. IT 10/39

advertisement.
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STEVE WILLIAMS
President

CATV DESIGN

ASSOCIATES, INC.

* AutoCad Drafting

¢ LinexCad Drafting

¢ Cad Training /Setup
¢ Drafting Services

* Design

« Strand Mapping
® As-Built Mapping
¢ Systern Analysis

3100 S. LAMAR, SUITE 101, AUSTIN, TX 78704

DOUG BURNS

Vice President

(512) 444-2461

— NATIONWIDE BUYERS —
CATV SCRAP CABLE AND USED LINE GEAR

322 N. Michigan St.
Plymouth, IN 46563

(219) 936-2545
FAX (219) 936-5749

D & D CABLE CONTRACTORS

Aerial/lUnderground Instalis
Prewire - Postwire

Drop Replacements
Auditing Services
Underground Construction

|

4 Seneca Court
Appleton, Wi 54911

Dwayne Witt
414-738-9041

- —— — o e c— i — i - - —— e p—

- == 4
IRON MOUNTAIN, MICHIGAN
COAX - FIBER
QUALITY SERVICE PERFORMEDON A TIMELY BASIS
- SINCE 1957 -

MAPPING - DESIGN - CONSTRUCTION - ENGINEERING

CABLE CONSTRUCTORS, INC.

1-800-338-9292

KLUNGNESS ELECTRONIC SUPPLY (KES)
1-800-338-9299

42

M[te .S’ana{.d

Jumper Cables
Custom connectors and cables for all aspects of CATV
Gilbert AHS All types of cable from
PPC Belden
LRC and others Comm Scope
Times

Quick delivery on all colors and lengths
Write or call: (602) 581-0331
P.O. Box 43437, Phoenix, AZ 85080-3437

@CONTRACT INSTALLERS, INC.
INSTALLERS

UHF Radio Equipped Trucks ¢ Uniformed Installers

HOUSE INSTALLATIONS
Aerial ® Underground e Pre-wire

APARTMENT INSTALLATIONS
Post-wire * Pre-wire » Commercial Building

Tap Audits

Install or Remove Traps and/or Converters
Drop change over for System Rebuilds
LENNY FISCHER PO. Box 1564
(414) 582-7087 Appleton, Wisconsin 54913-1564

ON SITE CUSTOMIZED TRAINING

ATM]

¢ Pole Climbing
¢ Fiber Optics

¢ LAN Connectorization
¢ Signal Leakage/‘‘'CLI"

Graduates of 10 week 350 hour ‘‘hands-on”
course seeking employment nationally.

985 Jolly Road
Blue Bell, PA 19422

(215) 283-7778

HENKELS 2 MCOY

Barbara Allen Bellomo
Classified Ad Manager

COMMUNICATIONS TECHNOLOGY * CABLE STRATEGIES
INSTALLER/TECHNICIAN

12200 E. Briarwood Ave. « Suite 250 « Englewood, Colo. 80112 « (303} 792-0023
Mailing Address: PO. Box 3208 « Englewood, Colo. 80155
TELEFAX (303) 792-3320
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dBmV

~-59
-58
-57
-56

dBmV
-60
-59
-58
-57
-56
-55
-54
-53
-52
-51
-50
-49
-48
-47
-46.41
-46
-45
-44
-43

-41
-40
-39
-38.45
-38
-37

Converting dBmV to ,V/m

By Ron Hranac
Senior Staff Engineer, Jones Intercable Inc.

uV/m
4.06
4.55
511
573
6.43
7.22
8.10
9.09
10.19
11.44
12.83
14.40
16.16
18.13
20
20.34
22.82
25.61
28.73
3224
36.17
40.58
45.53
50
51.09
57.32

uv/m
418
469
5.27
591
6.63
7.44
8.35
9.37
10.51
11.79
13.23
14.85
16.66
18.69
20
20.97
23.53
26.40
29.62
33.24
37.29
41.84
46.95
50
52.68
59.10

dBmV
-36
-35
-34
-33
-32
-31
-30
-29
-28
-27
-26
-25

-23
-22
=21
-20
-19
-18
-17
-16
-15
-14
-13
-12
-1

dBmV
-36
-35
-34
-33
-32
-31
-30
-29
-28
=27
-26
-25
-24
-23
-22
-21
-20
-19
-18
-17
-16
-15
-14
-13
-12
-1
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uV/m
64.32
7217
80.97
90.85
101.94
114.38
128.33
143.99
161.56
181.28
203.39
228.21
256.06
287.30
322.36
361.69
405.83
455.34
510.80
573.24
643.19
721.67
809.73
908.53
1019.39
1143.77

uV/m
66.32
74.41
83.49
93.67
105.10
117.93
132.32
148.46
166.58
186.90
209.71
235.30
264.01
296.22
332.37
37292
418.43
469.48
526.77
591.04
663.16
744.08
83487
936.74
1051.04
1179.28

dBmvV
-10
-9

OO NOOUNMHEWN=O=-2NWahAEOON®

dBmV
-10
-9

QO NOOOHEWN=20=2NWHLEOONO®

10
11
12
13
14
15

October 1989

Channel 10 (193.25 MHz)

uv/m
1283.33
1439.92
1615.62
1812.75
2033.94
228212
2560.58
2873.02
3223.58
3616.92
4058.25
4553.43
5109.03
5732.43
6431.89
7216.70
8097.27
9085.29
10193.96
11437.70
12833.31
14399.21
16156.18
18127.54
20339.43
22821.22

Channel 11 (199.25 MHz)

uV/m
1323.18
1484.63
1665.78
1869.04
2097.09
2352.98
2640.08
2962.22
3323.67
3729.22
4184.25
4694.81
5267.66
5910.41
6631.59
7440.77
8348.68
9367.37
10510.36
11792.82
13231.76
14846.28
16657.80
18690.36
20970.93
23529.77

dBmV
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

dBmvV
16
17
18
19
20
21
22
23
24
25
26
27
28
29

31
32
33
34
35
36
37
38
39
40

uV/m
25605.83
28730.21
32235.83
36169.19
40582.50
4553431
51090.34
57324.30
64318.93
72167.02
80972.73
90852.90
101938.63
114377.03
128333.13
143992.14
161561.84
181275.37
203394.31
22821217
256058.26
287302.10
322358.26
361691.91
405825.00

uV/m
26400.83
29622.22
33236.68
3729217
4184250
46948.06
52676.59
59104.10
66315.89
74407.66
83486.76
93673.69
105103.61
117928.19
132317.60
148462.79
166577.99
186903.58
209709.27
235297.67
264008.33
296222.21
332366.79
372921.67
418425.00



dBmvV
-60
-59
-58
-57
-56

-38.71
-38
-37

dBmvV
-60
-59
-58
-57
-56
-55
-54
-53
-52
-51
-50
-49
-48
-47
-46.92
-46
-45

-43
-42
-41
-40
-39
-38.96
-38
-37

(For the formula used to derive the conversion data in these charts, see May 1989's “Installer's Tech Book.")

u/m

4.31
4.84
5.43
6.09
6.83
7.66
8.60
9.65
10.83
12.15
13.63
15.29
17.16
19.25
20
21.60
24.24
27.20
30.51
34.24
38.24
43.10
48.36
50
54.26
60.88

uV/m
4.44
4.98
5.58
6.27
7.03
7.89
8.85
993
11.14
12.50
14.03
15.74
17.66
19.82
20
22.23
24.95
27.99
3141
35.24
39.54
44.36
49.78
50
55.85
62.66

Channel 12 (205.25 MHz)

dBmV uw/m dBmV uV/m
-36 68.31 -10 1363.02
-35 76.65 -9 1529.33
-34 86.00 -8 1715.94
-33 96.49 -7 1925.32
-32 108.27 -6 2160.24
-31 121.48 -5 242383
-30 136.30 -4 2719.58
-29 152.93 -3 3051.42
-28 171.59 -2 3423.75
-27 192.53 -1 3841.51
-26 216.02 0 4310.25
-25 242.38 1 4836.18
-24 271.96 2 5426.28
-23 305.14 3 6088.39
-22 342.38 4 6831.29
=21 384.15 S5 7664.83
-20 431.03 6 8600.08
-19 483.62 7 9649.45
-18 542.63 8 10826.86
-17 608.84 9 1214794
-16 683.13 10 13630.21
-15 766.48 11 15293.34
-14 860.01 12 17159.41
-13 964.94 13 19253.18
-12 1082.69 14 21602.42
-1 1214.79 15 24238.32

Channel 13 (211.25 MHz)

dBmV uV/m dBmV uv/m
-36 70.31 -10 1402.87
-35 78.89 =) 1574.04
-34 88.51 -8 1766.10
-33 99.32 -7 1981.60
-32 111.43 -6 2223.39
-31 125.03 -5 2494.69
-30 140.29 -4 2799.08
-29 157.40 -3 3140.62
-28 176.61 -2 3523.84
-27 198.16 -1 3953.81
-26 222.34 0 4436.25
-25 249.47 1 4977.55
-24 279.91 2 5584.91
-23 314.06 3 6266.37
-22 352.38 4 7030.98
-21 395.38 5 7888.89
-20 44363 6 8851.48
-19 497.76 7 9931.53
-18 558.49 8 11143.36
-17 626.64 9 12503.05
-16 703.10 10 14028.65
-15 788.89 11 15740.41
-14 885.15 12 17661.03
-13 993.15 13 19816.00
-12 1114.34 14 22233.92
-1 1250.31 15 24946.87
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dBmV
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

dBmV

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

uV/m
27195.84
30514.23
34237.53
38415.14
43102.50
48361.80
54262.83
60883.90
68312.86
76648.29
86000.79
96494.48
108268.58
121479.35
136302.07
152933.44
171594.14
192531.80
216024.23
242383.17
271958.39
305142.33
342375.33
384151.44
431025.00

uV/m
27990.85
31406.24
35238.39
39538.12
44362.50
49775.54
55849.08
62663.70
70309.82
78888.92
88514.82
99315.27
111433.56
125030.51
140286.54
157404.09
176610.29
198160.01
222339.19
249468.67
279908.45
314062.45
352383.86
395381.20
443625.00
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Products

Cable dispenser

Spooimaster Products’ Wheel Caddy
is a portable cable dispenser equipped
with two 6-inch diameter solid rubber
tires for easy transport on the job site
and is capable of transporting and
dispensing spools up to 24 inches in
diameter and 17 inches in width. The
low profile design of the dispenser
prevents it from tipping while in use.

The Wheel Caddy is constructed from
carbon steel tubing that is powder
coated with polyester resin finish. The
spool bars are Y.-inch solid steel and
are zinc plated to prevent rusting. The
unit folds for storage and transport.

For additional details, contact Spool-
master Products, 2426 E. Westcott,
Visalia, Calif. 93277, (209) 732-2736; or
circle #131 on the reader service card.

Socket tool

Multilink's new Z coring stripping
socket tool was designed to work with
CommScope QR cable, Trilogy MC2
cable and Times Fiber TX cable. Accord-
ing to the company, the tool does not
clog and tamper the aluminum sheath
so the O ring does not get cut.

For more details, contact Multilink, 196
Morgan Ave., P.O. Box 955, Elyria, Ohio
44035, (216) 324-4941; or circle #126 on
the reader service card.

‘.ﬁ“

SA-42 !
OPTICAL CONVERTER
1000 — 1700nm

3
9 o100

Electrical converter
Tektronix introduced its SA-42 optical
to electrical converter that enables high-
bandwidth Tek spectrum analyzers and
oscilloscopes to capture and character-
ize optical signals with bandwidths up

to 7 GHz. The unit also works with other
brands of scopes or spectrum analyzers
for making light measurements. Connec-
tion is via a conventional front-mounted
optical fiber connector.

Electrical power for the SA-42 is
supplied by rechargeable batteries or by
the external 12 VDC power supply that
comes standard with the unit. The
batteries may be recharged using the
external power supply.

For more information, contact Tek-
tronix, Jack Murdock Industrial Park, P.O.
Box 3500, M/S C1-894, Vancouver,
Wash. 98668, (206) 253-5757; or circle
#132 on the reader service card.

Cable locator

Fisher Research Laboratory’s Model
TW-6 pipe and cabie locator has crystal
controlled frequency in both the trans-
mitter and receiver, which is super-
heterodyne. This puts both transmitter
and receiver on the same frequency for
long tracing distance and eliminates
frequency shifts in the transmitter

PREVECTRON®

lightning protection

PREVECTRON is the state of the art for your
lightning protection system. PREVECTRON is
the new self-charging lightning protection
system. It creates the ionization effectvia a
patented process and effectively controls the
lightning strike and takes it harmlessly to
ground.

PREVECTRON ADVANTAGES

* Guaranteed ionization durnng stormy weather

* High reliability (tested at more than 1,000K
volts)

¢ Architecturally pleasing

e Perfect for existing structures (retrofit)

¢ Lower installed cost vs Faraday systems

¢ Three models available; the right size
system for your project, big or small.

DESIGN AND INSTALLATION SERVICES
AVAILABLE NATIONWIDE
CALL, FAX, ORWRITE FOR YOUR
PROJECT NOW.

ADVANCED TECHNOLOGY
THE RIGHT CHOICE
FOR YOUR PROJECT

INDELEC® usa

Lightning Protection - Surge Protection - CriticaI_Grounding Sysas
Chemical Ground Electrodes, Ground Mats, Ground Bars

NATIONAL LIGHTNING PROTECTION CORP.

11098 Jasper Rd. ® Lafayette, CO 80026 ® Phone: 303-665-5259 ® FAX: 303-665-5274

Reader Service Number 25.
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caused by the ground plate assembly
or the accessory coupling clamp.

Other features include a voltage
controlled oscillator and a specific noise
canceling circuitry. The unit is powered
by eight standard AA batteries in both
the transmitter and receiver; an optional
rechargeable battery kit is available.

For more details, contact Fisher
Research Laboratory, 1005 | St, Los
Banos, Calif. 93635-4398, (209) 826-
3292; or circle #123 on the reader service
card.

Stripping system

According to Klein Tools, its new
stripping system for fiber-optic cable can
be used for a wide variety of applications
for fiber-optic coatings and buffers
ranging up to 900 microns and jackets
from 0.103 to 0.140 inches. The system
allows users to customize stripping tools
for their individual needs.

Included are two different stripper-
handle assemblies, and 14 sizes of
interchangeable and replaceable cutter-
blade sets ranging from 0.0055 to 0.054
inches. Also available are 12 sizes of
tube guides to assure perfect alignment
and scoring of cable jackets, buffers and
coatings.

For further details, contact Klein Tools,
7200 McCormick Blvd., Chicago, Il
60645-2791, (312) 677-9500; or circle
#125 on the reader service card.

Brake locks

Available from Mico, its 670 Accumu-
lock System supplements a vehicle’s
standard parking brake by utilizing the
dual or split hydraulic brake system. It
does not interfere with normal braking.

This device provides a fluid accumu-
lator to compensate for fluctuations in
holding pressure due to temperature
variations. Italso includes a low pressure
warning switch that signals when proper
lock-up pressure is reached or when
there is a loss of pressure.

For more information, contact Mico
inc., 1911 Lee Blvd., P.O. Box 2118, North
Mankato, Minn. 56002-2118, (507) 625-
6426; or circle #127 on the reader service
card.

Hydraulic breaker

Allied’'s AH70 Hand-Ram is a 70-
pound, hand-held hydraulic breaker
capable of demolishing brickwork and
concrete. This tool requires a hydraulic
flow of 5.3 gpm to deliver up to 800 blows

M & B Aluminum Cable Clip
Now Competitively Priced—The best Clip at any price!!

Call or write for evaluation samples.

Attaches your drop cables securely and safely to wood, mortar, brick and
concrete. Full ranges of sizes available for volume users. Tempered
steel, stainless, and concrete nails available.

100% American made—Patent Pending.

Nat. Sales Agt. Newhall Pacific (415) 625-9768
95 Concannon Ct. Oakley, CA. 94561

per minute and features an automatic
cutoff valve if pressure is lost. Oil
temperature is thermostatically con-
trolled from the Allied power pack.

Exhaust from this unit is eliminated,
reducing noise and dust levels, accord-
ing to the company. An optional flow
control valve permits the use of auxiliary
power sources such as trenchers,
backhoes and more.

For more information, contact Allied,
5800 Harper Rd. Solon, Ohio 44139,
(216) 248-2600; or circle #121 on the
reader service card. [ |

Reader Service Number 20.
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Volt ohmmeter
(Continued from page 19)

If you were to measure the resistance
between the center conductor and the
sheath with the distantend open, it would
appear to be okay, that is, you would
read infinity ohms. But if you were to
check the cable with the distant end
shorted you would read high resistance,
this being the resistance of the fault
condition. Remember, a good cable
should read low resistance (10 to 20
ohms when the far end is shorted).

Let us now consider the other fault
condition that sometimes occurs in a
drop wire. Often when cables have been
exposed to water or have been badly
kinked they develop a partial short circuit
condition between the center conductor
and the sheath (Figure 6).

Again, this can be easily overlooked
if one is not careful when using a TDR
or the fault lies very close to the end
of the cable. As with the open circuit
fault condition, this can be quickly and
easily checked using the ohmmeter.

In this situation (when the distant end
is shorted) the cable will check out okay.
The fact is there is low resistance in
parallel with a high resistance (fault) and
the effective resistance will therefore be
very low. This time the distant end must
be left open. Remember, if the cable is
good, it should read infinite ohms on the
highest ohm scale. If it doesn't, you are
reading the fault condition. It is that
simple.

The ohmmeter is indeed an extremely
useful and often overlooked piece of test
equipment. The principle of measuring
resistance is as fundamental as Ohm's
law. Sure, there is a lot of excellent and
sophisticated test equipment but let us
not forget the “lowly” ohmmeter.

Next month | will describe how the
ohmmeter will save you hours of time
pinpointing those troublesome short
circuits in the system that cause major
outages of the trunk.




The Society of Cable Television Engineers
proudly presents the latest in a series of three-day
‘‘hands on’’ technical training seminars:

TECHNOLO;J}Y F1(3)11{5T1E;(83;INICIAN S 11
§[:I[T Har\(:;' H(-)te,l, Dallas LSI:I[T

Join SCTE Director of Chapter Development and Training
Ralph Haimowitz in covering such important topics as:

* Mathematics and Measurements * Amplifier Systems

* Powering ¢ Coaxial Cable

® CLI Tests and Measurements * System Operation and
e Common Cable System Faults Maintenance Concepts
PLUS in the ‘“‘Hands On’’ Lab: ® Spectrum Analysis

¢ Signal Leakage Tests and Measurements o System Signal Level Meters

The SCTE Technology for Technicians II training seminar is designed
for maintenance technicians, chief technicians and system engineers.
It offers a combination of comprehensive technical theory and ‘‘hands on’’
training presented in a laboratory environment.

REGISTRATION (limited to 40 people):
$245 - SCTE MEMBERS
$285 - NON-MEMBERS (includes SCTE membership)
Hotel Rate: $55 per night

To make hotel reservations call (214) 960-7000. Please specify that you will be
attending the SCTE seminar when you call. All reservations must be made at least
two weeks prior to the event to ensure guaranteed room and pricing.

If you wish to register or would like to see
TECHNOLOGY FOR TECHNICIANS II presented in your area,
please fill out the coupon below and return it to:

SCTE, 669 Exton Commons, Exton, PA 19341.

(J Please send me registration materials for the Nov. 13-15 Name
Technology for Technicians II seminar. Address
[J 1 would be interested in attending Technology for
Technicians II if it were heldin: __ City __
State ZIP
1T 10/89 Phone

Reader Service Number 26.



How Most People Reacted When Told
- We Could hnprove Their Image.

Intmducing the new CAT100R, a startling new development from Uniden Satellite Television. The CATI00R features direct entry in 1 MHz steps,
$0 you get pinpoint tuning, Pictures come through with incredible clarity, and the sound, in unbelievably rich stereo.

The CATI00R can also operate on both C and Ku bands. It's MAC-compatible. And since it’s from Uniden , you're assured of the highest quality
and best features at an astonishing price.

Soif you're the least bt image-conscious, the only choice is Uniden’s CATIO0R. Prutting yau face io fuce with a world of entertainment

..... | —— uniden

200 Commercial Satellite Tlevision

For more informedion write: 4700 Amon Carter Blvd., Fi. Wonth, TX 76 155 or call (817) 858-3468 Reader Service Number 27.




