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

The CAT100R can also operate on both C and Ku baric. It's MAC-compatible. And since it's from Uniden, you're assured of the highest quality 
and best features at an astonishing price. 
So if you're the least bit image-conscious, the only choice is Uniden's CAT100R. Putting you face to fae with a murk/ of entertainment 

uniden 
Commercial Satellite lèlevision 

For more iqIi)rmation urile.. 4700 Amon cirrier B1)(1., R. Wbrth. 7X 76155 or call (817)8583‘e8 Reader Service Number 1. 
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WETalk Regular Feature  

There are four primary parameters and/or factors which affect the 
overall integrity of a system sweep test. 

• Display Accuracy: The reliability of the information used 
to create the displayed response. 

• Resolution: The sweep receiver's ability to display frequency 
response peaks and valleys. These may be rather narrow 
compared to the overall system bandwidth. 

• Display Update: This is a measurement of the time between 
an adjustment and when the resulting response change can be 
viewed on the screen of the receiver. 

• Non-Interference: The ability to sweep the system while 
maintaining picture quality. 

Each one of these factors cannot be maximized without compromising 
one or more of the other factors. Quite often they determine how 
often and at what time of day the sweep technician is allowed to 
sweep the system. 

Today's system operator has several sweep equipment alternatives 
to choose from. To be sure you are making the right choice, 
request the CALAN article on Optimizing Sweep Measurements. 

Call (800) 544-3392 [in PA (717) 828-2356] 
or circle the reader service number. 

CALAN, Inc. A IAN, DRinRg.mtaBnsoxFe86rrTy, 
PA 18328 

(717) 828-2356 
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CATV Fiber Optics is a major new 
course from NCTI. Its 22 lessons cover 

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

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

source! 

Introducing 
NCTI's CATV 
Fiber Optics 

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. 

Total Investment for CATV Fiber Optics...$345* 
To enroll. use a standard NCTI Enrollment Application and lilt II I CATV liber Optics'' as course title under -NCH Course Student is Enrolling in? 

NCTI Career Path Courses 
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NCTI offers five career path courses to help develop 
your expertise in all areas of the cable plant. 

Installer 
Installer Tech 
Service Tech 
System Tech 

Advanced Tech 

In addition, NCTI's CATV System Overview provides 
an excellent opportunity for non-technical and new 
employees to learn about the technical side of the 
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! 

Please rush me the following: 

More information on CATV Fiber Optics. 

[...1 A complete Training Kit with information on 
all NCTI courses. 

Name  

Title  

Company 

MSO affiliation  

Address  

City State Zip  

Daytime phone  
IT 11/89 

1   1 Mail this form to: 

National Cable Television Institute 
P.O. Box 27277, Denver, CO 80227 

(303) 761-8554 
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When you need to 

O f  lee 

CROP  

gfRIP 
make sure you 
have the 
right tools! 
• CST COMBINATION CORE 
AND STRIP TOOLS 

• CR CRIMP TOOLS 

• JST JACKET 
STRIPPERS 

• UT DROP CABLE 
STRIPPERS 

Made in USA 

Time-tested quality tools from 
Cablematic — the respected 
name in Cable Preparation Tools 
for over 25 years. 

RIPLEY 
COMPANY, INC. 
CABLEMATIC' DIVISION 

46 Nooks Hill Road 
Cromwell, Connecticut 06416 
Tel. (203) 635-2200 FAX: (203) 635-3631 

It's a man's world? 
How would you describe an installer or 

installer technician? Well, he's a guy who 
works in the field, right? He installs cable 
at the customer's house or works on the 
construction of the cable system. He's the 
guy who also is sent to find and fix prob-
lems in the system and he—wait a minute! 
He? Aren't we forgetting someone here? 
What about the installer who doesn't need 
a shave in the morning (except maybe on 
the legs) and wears, say, Chanel #5 in-
stead of Old Spice? That's right, I'm talk-
ing about the women out there. 

Sure, everyone knows there are women 
working in the cable industry—from cus-
tomer service reps and personnel direc-
tors to vice presidents of programming or 
sales (or editorial). Heck, they even have 
an organization for them called Women 
In Cable. That's great for women in the of-
fice but it seems that few folks acknow-
ledge the women in the field. 
Case in point: I received a letter from 

Vicky Gamble, a line tech at Greater 
Media Cable in Walled Lake, Mich. She 
writes: "I was at a seminar in Lansing 
given by the SCTE about CLI when I got 
my first look at your magazine. I took one 
home and the first thing I did was fill out 
the subscription card. 

"After reading much of the magazine, 
I just couldn't get over all the inferences 
about men. There might not be a lot of 
women who climb poles for a living but 
we're out here. For being a relatively new 
field, there sure are a lot of old stereo-
types. 

"I enjoy the technical articles and just 
plain like to read about the job I love. 
Frankly, I was very upset that there wasn't 
a single reference made stating there 
could be a female lineperson. I have 
worked long and hard to be accepted in 
the workplace as well as the work field. 

"I would appreciate it if you would bring 
it to the attention of the authors that there 
are female line techs, service techs and 
installers. We work out in the field as well 
as in the office." 
Good point. While looking through past 

issues of IT, I noticed these inferences she 
referred to. When we edit our articles, we 
do try to eliminate any gender-specific 
terms, but occasionally we miss them. 
Also, in defense of our authors (for whose 
contributions we are eternally grateful) 
and editors, when sentence structure is 

such that the use of a gender-specific pro-
noun is unavoidable, the commonly ac-
cepted style says to use the male form 
when an indefinite antecedent may be 
male or female. 
Anyway, we here at IT do realize there 

are women out in the field and will try to 
be a little more conscientious of this fact 
in the future. Maybe all you men out there 
should be too. And, ladies and gentlemen, 
I hope you're not too surprised when your 
plumber is known to some as "Mommy" 
or your nurse at the hospital is a tall, mus-
tached guy. Old stereotypes die hard. (By 
the way, you might not be able to tell by 
my name, but I'm also a woman.) 

Giving thanks 
It's November and you know what that 

means. Thanksgiving is just around the 
corner. I'm sure you all have something 
to be thankful for, even if it's just that you 
have a day when you're actually supposed 
to stuff your face with succulent mounds 
of turkey, mashed potatoes, stuffing and 
pumpkin pie. 
Another thing installers and techs have 

to be thankful for is the Society of Cable 
Television Engineers. In addition to the 
Society's many local training opportuni-
ties via chapters and meeting groups, 
there is its new Installer Certification Pro-
gram, designed to test and certify the 
skills of installers. This new program 
promises to be a valuable asset for man-
agement to ascertain competency, come 
promotion and raise time. As of October, 
34 people joined the SCTE at the installer 
level. Also, this month the SCTE is pre-
senting "Technology for Technicians II," 
a followup to its successful training pro-
gram last year. 
So now you have a way to increase your 

knowledge, your value as an employee 
and your income—definitely something to 
be thankful for. 

Enjoy that turkey and have a happy 
Thanksgiving! 
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TCI orders Jerrold 
on-premises modules 
DEN VER—Tele-Communications Inc. re-
cently ordered 250,000 Starport on-
premises addressable control modules 
from General Instrument's Jerrold Divi-
sion; TCI's Boulder, Colo., system will be 
the first to implement the units. The Star-
port module is placed in a box attached 
to the outside of a subscriber's home. On 
this initial model, four addressable ports 
and a disconnect feature control the flow 
of TV signals into the home. This allows 
or disallows signals, depending on the 
preference of individual subscribers. 
Once the unit's signal passes into the 
home, a sub can hook up as many cable-
corn patible sets, VCRs or other devices 
with no extra charges and no additional 
converter equipment. 

TCI's Executive Vice President and 
COO J.C. Sparkman suggested that the 
units would make pay-per-event a more 
economically viable endeavor for the 
cable operator. 

Society announces 
new fiber conference 
EXTON, Pa.—The Society of Cable Tele-
vision Engineers recently announced pre-

liminary information on its second fiber-
optics seminar. According to the SCTE, 
the three-day conference will be held 
March 21-23 in Monterey, Calif; no loca-
tion has been set. Coordinated by the 
SCTE's Florida Chapter, the first seminar 
occurred January 1988 in Orlando, Fla., 
with 412 people attending. Those inter-
ested in presenting technical papers for 
the second seminar are requested to sub-
mit abstracts to Pete Petrovich, Con-
ference Chairman, do SCTE, 669 Exton 
Commons, Exton, Pa. 19341. For more in-
formation, contact SCTE national head-
quarters at (215) 363-6888. 

TwixTel, Heritage 
unveil new service 
KEYSTONE, Colo.—In what is being called 
"the world's first system for interactive 
cable TV/telephone services," the TwixTel 
System was launched here Sept. 13 jointly 
by TwixTel and Heritage Cablevision. The 
system, developed by the Framingham, 
Mass.-based telecommunications com-
pany TwixTel Technologies, allows pay-
per-stay, pay-per-view, hotel-type ameni-
ties and direct-billed long distance service 
for condominium vacationers and time 
sharers via touch-tone phone. Prior to this, 

premium cable TV services, telephone 
service, operator service and room ser-
vices were often unavailable in condos 
and time-share units. 
The system utilizes the existing installed 

local cable operator's plant and address-
able services that are integrated with 
specialized information gateway tech-
nology and controlled by a standard resi-
dential telephone. Service will be installed 
initially in the United States in condos, 
time-share units and resort hotels; later it 
will be extended to urban hotels, hospitals, 
college campuses and short-term rental 
units in and near military installations. 

Transmedia 
announces move 
DENVER—Effective Oct. 9, Trans-
media Partners-I, LP., publishers of 
Communications Technology, In-
staller/Technician, Media Business, 
Media Business Review, MS0 and 
Newspapers and Technology, has 
moved to 50 S. Steele St., Suite 700, 
Denver, Colo. 80209, (303) 355-2101. 
The new facsimile number is (303) 
355-2144. 

REPRINTS 
REPRINTS 
Communication 

Visibility 

Knowledge 

Information 

Reprints work for you! 

For more information 
call Marla Sullivan at 
CT Publications today! 

(303) 355-2101 

THE LOOK OF CONFIDENCE 

Seeing drop cable installed with RB-2 Cable Clips, is 
knowing an operator is confident that the installation 
was done perfectly. Confident that the cable has not 
been cut, crimped, or hit with a hammer. Confident that 
the double-nail clips will not loosen or release. 

Install confidence with the RB-2 Clip Gun System. 

For information call 800-548-7243. 

à • • EIS e —= = 
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Products creatively designed for the cable industry 
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Calendar of events 

The following calendar lists a variety of 
activities of the Society of Cable Television 
Engineers (SCTE), including Satellite 
Tele-Seminar Program listings( *), news 
and upcoming national events and 
announcements of upcoming local SCTE 
chapter and meeting group seminars. 

Nov. 15: Big Sky Meeting Group—Round-
up, Mont. Topic: "Amplifier and headend 
equipment" with Bob Bird of Scientific-
Atlanta. Contact: Harold Mackey Jr., (602) 
866-0072, ext. 282. 
Nov. 15: Dairyland Meeting Group—In-
formation to be supplied. Contact: Bruce 
Wasleske, (715) 842-3910. 
Nov. 15: New York City Meeting Group— 
Information to be supplied. Contact: 
Andrew Skop, (201) 328-0980. 
Nov. 16: Upstate New York Chapter— 
Burgundy Basin Inn, Rochester, N.Y. 
Topic: "Transportation" with presenta-
tions on "Coaxial systems" with Roy 
Schultz of Magnavox; "Microwave 
systems" with Dane Walker of Hughes 
Microwave and "Fiber-optic systems" 

with John Holobinko of ALS. Contact: Ed 
Pickett, (716) 325-1111. 
Nov. 19-20: Old Dominion Chapter— 
Information to be supplied. Contact: 
Margaret Harvey, (703) 248-3400. 
*Nov. 28: Satellite Tele-Seminar Pro-
gram, "AM fiber-optic transmission (Part 
one)" featuring J.R. Anderson of Anixter 
Cable TV and Clive Holborow of AT&T Bell 
Labs. Recorded at Cable:fec '89 in Orlan-
do, Fla. 
Nov. 29: Piedmont Chapter—Location to 
be announced. Topic: "Safety and OSHA 
requirements for CATV," plus vendor 
showroom and demonstrations. Contact 
Rick Hollowell, (919) 968-4631. 
Nov. 29: Inland Empire Chapter— 
Information to be supplied. Contact: Ran-
dy Melius, (509) 484-4931. 
Dec. 6: North Country Chapter—Location 
to be supplied. Contact: Douglas 
Ceballos, (612) 522-5200, ext. 705. 
Dec. 13: Florida Chapter—South Group, 
Holiday Inn, Ft. Lauderdale, Fla. BCT/E 
examinations to be administered in 
Categories11,11I, IV and V. Contact: Denise 
Turner, (813) 626-7115. 
Dec. 14: Florida Chapter—First Coast 

Group, Holiday Inn Airport, Jax, Fla. Con-
tact: Denise Turner, (813) 626-7115. 
Dec. 14: Chesapeake Chapter—Holiday 
Inn, Columbia, Md. Contact: Doug 
Worley, (301) 499-2930. 
Dec. 15: Miss-Lou Chapter—Baton 
Rouge, La. BCT/E examinations to be ad-
ministered in all categories at the tech-
nician level. Contact: Dave Matthews, 
(504) 923-0256. 
Dec. 15: Rocky Mountain Chapter—Loca-
tion to be announced. Topic: "System 
powering." Contact: Rikki Lee, (303) 
355-2101. 
*Dec. 26: Satellite Tele-Seminar Pro-
gram, "AM fiber-optic transmission (Part 
two)." Recorded at Cable:fec '89 in Orlan-
do, Fla. Plus, "The SCTE Music Video" 
featuring The SCTE Band. 

*Tele-Seminar Programs may be down-
linked by any cable system and recorded 
for immediate and future employee train-
ing purposes. All Tele-Seminar Programs 
will air from 12-1 p.m. ET on Transponder 
2 of Galaxy III. Please note transponder 
and satellite! 

RISER-BOND 
INSTRUMENTS 

Model 1210 
TIME DOMAIN REFLECTOMETER 

CABLE FAULT LOCATOR 

• SUPERTWIST UQUID 

CRYSTAL DISPLAY 

• AUTOMATIC DISTANCE 

CALCULATION 

• WAVEPORSVDATA 

PRINTER STANDARD 

• RECHAROEABLE NICAD 

BATTERIES STANDARD 

• TESTS ALL TYPES OF 

METALLIC PAIRED CABLE 

• LIGHTWEIGHT, COMPACT 

AND R•JOOED PACKAGING 

• EASY TO OPERATE 

$4,395 
Complete 
For more Information or to place an order call or write: 

RISER-BOND 
Reader Service Number 6. 

505 16TH ST. 
INSTRUMENTS BOX 188 
402-694-5201 AURORA, NE 68818 

Sadelco's New 7600 Signal Level Meter 

* contact your favorite distributor 
price subject to change without notice 

for more information call or fax . . . 

Sadelco.Inc. Tel: 201-569-3323 
Fax: 201-569-6285 
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Off-premise addressable installation 
By Scott Henry 
Field Engineer, Midwest CATV 

Now that one of the hot topics in the cable television industry 
is off-premise addressability, let's take a look at the effects of 
this new technology as it relates to the installer and the service 
technician in the field. 

Until now addressability's effect on field personnel has been 
converter installation, repair and customer education in the use 
of the converter and its effect on the operation of the TV set and 
VCR or videodisc player. At times it entails the re-education of 
subscribers until they get used to the various operating pro-
cedures that we have developed to try to accommodate all of 
the different interconnect methods for cable-ready TV sets and 
VCR combinations such as: 
• One converter and an A/B switch 
• One converter and a two-way splitter 
• Two converters, a two-way splitter and an NB switch 
The list and confusion goes on and on. 

Getting out of the house 
With off-premise addressability the address module is located 

outside the subscriber's house. All authorized channels go from 
the control module to the subscriber's television in the clear. This 
returns the use of all cable-ready television and VCR features 
to the subscriber. 

Off-premise addressable equipment being developed today 
is either strand/pedestal mount or mounted on the outside of 
the subscriber's house. Each technology, though similar, will 
have a different effect on the installer and the service technician. 
The strand/pedestal mount device or smart tap would replace 

the existing directional tap and require inline splicing. Due to 
the added space required for the electronic equipment in the 
smart tap, extensive feeder cable resplicing would be required 
for the installation of the smart tap by the service technician. 
Along with the additional splicing required, the strand/ 

pedestal mounted off-premise addressable unit would have to 
be line powered. This would increase the system power require-
ments. The effect on the installer would be minimal; since the 
smart tap is a direct replacement for the passive directional tap, 
the standard system installation techniques could be followed. 
The off-premise addressable unit that the installer mounts on 

the side of the subscriber's house requires different installation 
considerations than the strand/pedestal mounted unit. First, an 
enclosure must be mounted on the side of the subscriber's 
house to secure the address unit. Typically this is located in the 
same area of the house as the power meter and telephone equip-
ment. This is normally done so that all of the wires, cables and 
associated equipment are located together for aesthetic reasons 
and to provide a common bond for grounding. The cable drop 
is then routed to the enclosure where the connection, ground-
ing and any splitting for additional outlets takes place. Cable 

routing to the TV set locations is then accomplished in a normal 
manner. 
The house-mounted off-premise (on-premise) addressable 

unit is customer powered. A DC power inserter must be installed 
on the cable between the address module and the TV set. Power 
is provided to the inserter from a DC power supply that is plugged 
into a standard 110 VAC outlet. If more than one outlet is going 
to be wired from an address unit, a splitter with a power passing 
leg must be used to allow the DC power to be fed back on the 
entry cable to the address module. Typically, installing the off-
premise equipment will add about 30 minutes to the standard 
installation time. 

Easy access 
As far as the service technician is concerned, both off-premise 

systems put the address units outside the subscriber's home 
where the technician has access to them. The service technician 
can do customer service checks on the equipment without re-
quiring the subscriber to be at home. An additional benefit of 
off-premise addressable systems is that at the time of a 
subscriber disconnect there is no need to schedule someone 
to be home to recover system equipment. 

Overall, the effects of off-premise addressable systems on the 
installer and technician is minimal compared to the benefits of 
keeping our subscribers happy with the services we can offer, 
without affecting the operation of the subscriber's home enter-
tainment systems. • 
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An installation guide to addressability 
By Glenn E. Sigler 
Field Service Manager 

Pioneer Communications of America Inc. 

Addressable converter computer sys-
tems have been available for field installa-
tions since 1983. As with other technol-
ogies, a sound installation and minimal 
preventive maintenance will equate to 
years of reliable service. 
The success of an addressable system 

is related to the overall reliability of all the 
system components from the billing com-
puter to the addressable converter in the 
subscriber's home. Thorough planning is 
the key to a timely and successful ad-
dressable system installation. 
The accompanying figure is a block dia-

gram of the addressable computer sys-
tem. The billing company computer acts 
like a host, while the addressable com-
puter is the slave. The data output from 
the computer is modulated on an RF (radio 
frequency) carrier in the data modulator 
unit. Scramblers are used to secure pre-
mium services, with one required per 
channel. As can be seen the only thing 
added to the combiner is the data modu-
lator output. In this type of system the data 
carrier is referred to as an out-of-band 
type. 

Possible difficulties 
There are little things that can make life 

difficult or at least provide challenges for 
us. To reduce the chance of problems a 
site survey or some site preparation is 
essential. 

First of all, the power requirements for 
all equipment should be reviewed. The 
cable office and headend building should 
have the proper voltage and current con-
sumption requirements for the planned 
equipment. All power outlets should be of 
the grounded variety and power extension 
strips are not recommended. Please refer 
to the National Electrical Code and local 
electrical codes for correct electrical 
wiring and practices. 
Standby powering is becoming more 

important these days as cable systems 
are expected to provide more services. 
Pay-per-view (PPV) services that are con-
trolled by the addressable computer have 
to be functional at all times. Backup power 
from an uninterruptible power supply not 
only will keep your PPV operations func-
tioning 24 hours a day but also provide 
surge protection. The hostile environment 
of the headend, at the end of that "light-
ning rod" in the sky, requires additional 
surge protection for computers and data 

communications equipment. 
The building environment for the elec-

tronics should be maintained generally 
within 10-40°C and with 10-90 percent 
humidity. Circuits using RF components 
tend to be more stable when the tempera-
ture is stable. 
Cable TV bandwidth is continuing to 

grow, making rack space as hard to find 
as spare channels on the cable system. 
When reviewing all rack-mounting re-
quirements for installation, vertical rack 
space, as well as depth of rack space, 
should be considered. When rack-mount-
ing scramblers, always try to mount the 
scrambler next to the corresponding 
channel. The headend technician will ap-
preciate it when scrambler alignments are 
checked. IF (intermediate frequency) 
loops from the modulator to the scrambler 
also can be kept to a minimum by placing 
the scrambler near the modulator. 
When scramblers are required for sec-

uring pay channels, verify that the modu-
lator and scrambler are compatible. The 
manufacturer maintains a list of modu-
lators that the company's equipment has 
interfaced with in the past. Some scram-
blers will only require a composite IF loop, 
while others will require a separate video 
and audio IF loop option on the modulator. 
Most geostationary satellite scramblers 
also need a video sample from the 
satellite receiver before or after connec-
tion to the modulator video input. 
The IF loop cabling also should allow 

for ease of access to the scrambler. Some 
scrambler adjustment must be made by 
entering from the top of the unit. To make 
this adjustment an in-service type, leave 
enough slack in the IF loops so that the 
scrambler can be moved in the rack for 
top access. 
The field engineer who installs your 

scrambler equipment will have the proper 
testing equipment to align your new 
scramblers. This would be a good time for 
you to correlate the calibration and 
scrambler alignment with your system test 
gear. By the time the field engineer leaves, 
you should feel confident with the align-
ment process. 

Before the addressable equipment ar-
rives on site, create a diagram showing 
placement of the new equipment. If drawn 
to scale, this diagram also can be used to 
determine cable lengths for peripheral 
equipment. Computer and terminal place-
ments should be determined before the 
computer installation and training. 

If any telephone lines are needed to 
complete the installation, schedule these 
installations far in advance. After the tele-
phone lines are installed, test them in a 
loop back configuration with the modems 
or verify their operation with the telephone 
company. 

If your system is purchasing a two-way 
option, additional planning will be neces-
sary. If an interactive pay-per-view tele-
phone return system is desired, additional 
phone lines will have to be ordered for the 
addressable controller. These dial-up 
lines serve as collection lines for the two-
way converters to upload their latest pur-
chases. In an RF return system, diplex 
filters will have to be installed in the head-
end to filter the sub-low return carriers to 
the RF collection modems. 

The billing/addressable interface 
Most addressable computer systems 

are controlled via a billing company. The 
billing interface eliminates a dual key entry 
system of changing addressable records. 
The billing vendor should be contacted to 
verify its capability to interface with your 
addressable computer. 
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The addressable vendors all have dif-
ferent protocol communications when in-
terfaced to billing. In some instances a 
protocol converter may be required for the 
billing company to communicate with the 
addressable computer. The billing vendor 
should be contacted early to assure ade-
quate time to prepare for the addressable 
interface. 
The addressable vendor will contact 

you with delivery information and ship-
ment method. Upon arrival of the equip-
ment, check for proper count of containers 
and any shipping damage. If prior author-
ization was granted, the equipment can 
be unpacked and set up in its locations to 
save the field engineer some time. 
When handling electronic equipment, 

take care not to discharge any static elec-
tricity that may be stored in your body. If 
you have any doubt about static, you can 
discharge yourself by connecting the 
power cord to the equipment and touching 
the power suppy case on the ground bus. 
The power cable furnishes ground to the 
equipment through the AC power cord. 

If possible during the installation, the 
billing interface should be tested for ad-
dressable control of converters in the field. 
The testing will assure hardware opera-
tion as well as provide training for system 
personnel. 
The data output of the addressable 

computer is fed into the data modulator 
and is modulated on a carrier, known as 
the data carrier. The addressable con-
verters listen to the data carrier for their 
authorizations. The data carrier is injected 
into the headend combiner and treated as 
an FM signal. Generally this carrier is set 
to the system audio carrier level, 15 dB 
below video carrier. 
As an option, redundant or standby data 

modulators are available to keep address-
able converters from timing out if a failure 
occurs with the main. When the headend 
is remote from the office a data modulator 
still may be placed in the headend, while 
the addressable computer is at the office. 
The addressable data can be linked to the 
headend via a dedicated phone line, sub-
low coax, forward transportation coax, 
fiber or microwave transmission. 

Training, peripheral equipment 
Training :s a very important task during 

the addressable installation. A training 
outline should be written and all 
employees should attend addressable 
training. Each employee should have the 
chance to get familiar with the new con-
verter and, if possible, take one home for 
use. 
The software training on the address-

able computer will provide the means to 
control converters from the office. It's a 
good idea to have a number of people 
attend this training. Different people will 
have different applications for the com-
puter but cross training will protect you if 
employees leave or are absent on the day 
you need them. 
The addressable computer CRT (cath-

ode ray tube) terminals are generally 
located within 50 feet of the computer. 
Remote location of CRTs may be accom-
plished via phone modems. The com-
puter console CRT should be located near 
the computer for utility operations like 
backups and restores. 

In the event of a billing outage, address-
able computer CRTs can be utilized to 
continue operations. During the billing 
downtime all record changes can be 
logged to paper and applied to billing at 
a later date. 
The printer is ideally in a remote loca-

tion so it does not interfere with the quiet 
office environment. Printers are desired to 
log billing interface transactions and for 
error and event logging. The printer also 
may be used as a tool when reconciliation 
of the billing and addressable data base 
is required. 
The hard disc contains the addressable 

converter records. This device must be 

backed up periodically to avoid any loss of 
data in the event of computer failure. The 
computer floppy drive is used for backup 
and restore procedures on the address-
able computer. 
An addressable computer tape drive 

option may be desired for larger systems. 
The backup procedure can become quite 
long on a large data base using the stan-
dard floppy drive. The tape drive process 
is much quicker, requires less handling 
and is more reliable than the floppy drive 
system. 
The backup and restore features will 

keep any addressable computer downtime 
to a minimum. A data base backup should 
be done so that if a failure occurs, a restore 
procedure on the repaired computer will 
only impact a small number of subscriber 
changes. 

Troubleshooting a failure is not always 
convenient. During the installation, a flow 
chart of "what if" situations should be 
developed as an aid for problem solving. 
The manufacturer should recommend 
spares and advice upon a service contract 
during and after the warranty period. 
The addressable system has many ap-

plications for marketing and enhanced 
customer service. Proper installation and 
maintenance can be of great value to a 
cable system's bottom line. • 
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Taking the mystery out 
of power supply installation 
By Lynn Newsom 
Maintenance Manager, Prime Cable 

And Jud Williams 
Owner, Performance Cable TV Products 

The power supply in a cable TV system 
is the heartbeat of that system just as the 
RF path is the nervous system. A power 
supply system will only function as well as 
it is installed and maintained. We will 
examine the proper procedures and prac-
tices required to assure that the cable 
system receives adequate powering in the 
correct way. 

Before getting into the power supply in-
stallation let us examine what a power 
supply consists of and what it does. The 
primary function of a power supply is to 
convert the utility (power company) elec-
tricity from 115 volts AC (VAC) to either 30 
VAC or 60 VAC for use in the cable system. 
Due to the inherent efficiency of 60 VAC 
it is becoming the virtual standard of the 
industry. 
The section of the power supply system 

that converts this voltage is called the AC 
power supply or, more specifically, the 
ferroresonant power supply (ferro). Not 
only does the ferro step the voltage down 
from the utility voltage level, it also tends 
to clean up the voltage by removing transi-
ents and other irregularities. The ferro also 
regulates the voltage against utility volt-
age swings and variations. 

This portion of the power supply is 
rather simple in construction and very 
rugged. The main consideration for ex-
tended life of this device is proper cool-
ing, as heat tends to break down the in-
sulation of the windings within the trans-
former and in time the power supply could 
fail. 
The ferro may function as a stand-alone 

power supply or it may be combined with 
a standby power supply to assure contin-
ued operation of the cable system during 
a power outage. The standby power supply 
is actually called an inverter because it 
operates from batteries in order to output 
the 60 volts required by the system. In 
some power supplies the ferroresonant 
and standby power supply are combined 
into one unit while other power supplies 
are designed so that the ferro and stand-
by are separate units. We will examine 
both of these units as well as the batteries. 
When the power supply arrives at your 

location it should be unpacked as soon as 
practical in order to determine if there was 

any damage done during shipment. If 
there is damage it has to be reported to 
both the manufacturer and the shipping 
company as quickly as possible. 

Test run 
The next task is to assemble (if needed) 

and test the unit prior to taking it out to the 
field. Among the instruments needed to 
do the testing accurately are a true RMS 
(root mean square) voltmeter and a 
clamp-on ammeter. Also, a load of some 
sort would be useful. Probably the least 
expensive load would be a series of or-
dinary light bulbs, preferably 300 watts 
each. If you are dealing with a 14 ampere 
(amp) power supply, eight bulbs would 
come close to putting a full load on the 
power supply. Six bulbs would present a 
load of approximately 10 amps. If you are 
installing only a ferroresonant power 
supply it is only necessary to attach an AC 
line cord to the 120 volt terminals, attach 
the load to the 60 volt terminals and plug 
it in. 

If per chance you do not have a true 
RMS meter you may find that the meter 
you are using reads about 3.5 volts high, 
so you may read something like 65 VAC, 
which is okay. You will note that the bulbs 
are not as bright as normal; that is be-
cause you are powering the bulbs with 
only half of the 120 volts the bulbs are 
rated at. 
When dealing with the testing of stand-

by power supplies the task becomes more 
complex. It is even more important to test 
the standby power supplies in the shop, 
particularly if you are dealing with a new 
model or one that you are not completely 
familiar with. Testing in the shop becomes 
sort of a dry run. In addition to the instru-
ments and load listed before, you will now 
require some fresh, fully charged bat-
teries in order to test the standby power 
supplies. Bear in mind that the ferro and 
standby must be interconnected in order 
to function as a complete system. 

While following the manufacturer's in-
stallation instructions you will essentially 
be connecting the power supply system 
to three things: 1) the 120 volt utility power, 
2) the 60 volt load (actually equivalent to 
the cable system) and 3) the batteries that 
turn on the standby supply. If your power 
supply is modular in design so that the 
ferro and the standby are separate units, 
the first connection would be between 

these two units. Basically what you are 
connecting is the 60 volt output of the ferro 
to the 60 volt input of the standby. The 
reason for this is that the 60 volts connects 
to the transfer relay inside the standby 
chassis. Next you may connect the 120 
VAC utility voltage to the units. Finally, the 
batteries may be connected. 
The wires that are to be used in the 

interconnecting process are color coded 
so that "hot" and "neutral" will be con-
nected to their proper places. The wire 
coming from the utility will consist of three 
wires. The black wire is hot and has a very 
dangerous 120 VAC riding on it. The white 
wire is neutral and should be near ground 
potential. The green wire is ground and 
is always attached to the chassis ground 
lugs. The batteries are attached with black 
(for negative) and red (for positive). The 
batteries are in series and should not be 
interconnected prior to attaching the red 
and black wires to the power supply. 

After all of these wires are attached to 
their correct terminals and the load is 
attached, the 120 volt line cord may be 
plugged in. At this time the load lights 
should come on and you will hear a sing-
ing noise as the power supply begins to 
operate. 
Now is the proper time to interconnect 

the batteries; by this we mean connection 
from the open terminal of one of the bat-
teries in series to the open terminal of the 
next battery in series, making sure that 
you go between the positive terminal of 
one battery to the negative terminal of the 
next battery. The reason that we have 
chosen to activate the battery after turn-
ing the power supply on with the AC is to 
prevent the inverter from trying to start 
functioning, with the resulting arc being 
pulled while connecting the batteries. 
Some power supplies have a circuit 
breaker in series with the batteries, which 
should be in the "open" position when 
attaching the batteries. Yet other designs 
have an "on-off" switch to control this 
function. 
Once the power supply is completely 

connected and operating with AC input, 
it may be tested to see that the inverter is 
functioning okay. Merely pull the AC plug 
and the inverter should kick in. This whole 
procedure should not take more than five 
minutes per power supply. 
Now that we are satisfied the power 

supply system is working okay on the 
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bench, we will go through the process of 
installing it. If the technician in charge of 
the power supply installations has not 
been briefed by the local power company 
it might be advisable that this be done so 
that the tech is reasonably familiar with 
the local codes. 
Some installers prefer to completely 

wire up the power supply system prior to 
hanging the enclosure on the pole, while 
others hang the enclosure empty for 
easier handling (depending on available 
equipment). The actual process of hang-
ing the power supply to the pole should 
be adequately described in the manufac-
turer's manual and is beyond the scope 
of this article. 
What we are concerned with are good 

practices as far as the actual inter-
connections are concerned. For instance, 
if the wrong gauge wire or type of connec-
tion is used, terminals may overheat and 
eventual failure may result. To be more 
specific, let us examine a practice that is 
occasionally used on the exposed tips of 
stranded wire. There is the temptation to 
"tin" the wire with solder and then tighten 
a screw terminal down on it. Unfortunate-
ly, in time the solder either "cold flows" 
under compression or simply melts away 
under extreme temperature, and the con-
nection eventually fails. If you have doubts 
about using strand wire in certain circum-
stances it is best to go to solid wire. 
Crimping of terminals is another area 

where good practice is important. Unless 
it is absolutely necessary, it is best to use 
non-insulated terminals rather than insu-
lated types. The reason for this is that 
most crimping tools tend to crush the ter-
minal rather than actually crimping it on-
to the wire. When using a non-insulated 
terminal, its barrel must be oriented in the 
crimping tool properly for the crimp to be 
good. This means that the seam of the ter-
minal barrel must be facing away from the 
crimping action of the tool, otherwise the 
seam will open up and the connection will 
be loose. In climates where corrosion is 
a problem, the practice of soldering to seal 
out moisture might be advisable. 

Several things should be considered 
while following the manufacturer's recom-
mended installation of the cabinet onto 
the pole. For example, the cabinet should 
be an adequate distance from the pole so 
as not to block a climber's access past the 
cabinet and allow room to reach around 
the pole. Another point to be aware of is 
the distance the cabinet should be from 
the power company's wires. This is usual-
ly a minimum of four feet but if in doubt, 
consult your local code. The placement 
of an external breaker box should be 

below and slightly off to the side of the 
power supply cabinet so that it may be 
reached easily when the cabinet door is 
open. 

Connecting to the utility 
At this point we will assume that the 

power supply is on the pole and wired in-
ternally as previously described. We will 
now examine procedures used to connect 
the power supply system to the utility. 
Probably the most important connection 
is to ground. The power company should 
have an 8-foot grounding rod installed at 
the base of the pole to which you will 
attach #6 gauge wire with a ground clamp. 
This riser then connects to the ground lug 
of the cabinet, which is in turn connected 
internally to each of the chassis inside the 
enclosure. Often, it is advisable to have 
a double ground so the power supply cab-
inet is bonded to both the riser going to 
the ground rod and the breaker box. 
So that there is no potential between the 

various services using the same pole 
(such as the power company, telephone 
company, cable company and street 
lights), it is necessary to confirm that they 
are all bonded together. If you find that one 
or more of the services are not properly 
bonded it is prudent to advise them of the 
condition. 

Since the presence of moisture con-
tributes to corrosion, it is very important 
to waterproof all entries into the cabinet, 
otherwise deterioration will occur and 
your grounds will eventually be compro-
mised. Also be aware that there may be 
instances where the paint on the cabinet 
or one of the chassis may act as an insu-
lator to a ground lug. The paint must be 
scraped away in order to make a good 
contact. 
The service drop (the wires connecting 

your power supply to the utility) should be 
approximately 4 to 6 feet long and coiled 
like a spring so any changes that may be 
made at one location could be accom-
modated without having to splice in addi-
tional wire. The connection of these wires 

to the utility wire would normally be done 
by the utility but if it is to be done by you, 
certain precautions must be observed. 

First of all, remember the potential at 
the utility is lethal and should be treated 
with the greatest respect. Working with 
one hand is the most important practice 
one can exercise when working around 
electricity. The use of 20,000 volt gloves 
should always be considered. Make sure 
other parts of your body and equipment, 
such as the gaffs on your leg, do not come 
into contact with the grounded riser while 
you are working with live wires. Do not 
become a part of the circuit. 
When working in the rain or a very 

humid area, the wooden telephone pole 
can become highly conductive. The tools 
you use should have plastic handles 
rather than wood so that they are abso-
lutely non-conductive. When stripping 
wire from a live conductor make sure you 
know where your tool is going to end up 
should it slip. 
The breaker to be used in the installa-

tion of your power supply should be what 
is called a "high magnetic" type. Generally 
speaking, the breaker at the service dis-
connect should be at a lower ampere 
rating than the breaker in the power sup-
ply. For instance, if the breaker in the 
power supply is 20 amps, the breaker at 
the service disconnect should be 15 
amps, or a difference of 5 amps. These 
breakers should not be used repeatedly 
as an on-off switch as this will shorten the 
life of the breaker, causing nuisance 
tripping. 
The proper physical placement of the 

power supply in relation to the plant is the 
final consideration for this article. Actually, 
the placement of the power supply should 
have been determined on the strand map 
but the verification of its location is the 
responsibility of the installer. 
Two things must be considered here: 1) 

as a rule of thumb there should never be 
more than 8 amps of current passing 
through any one amplifier and 2) you must 
be sure that none of the outlying ampli-
fiers or line extenders are voltage starved. 
Some brands of amplifiers will operate 
okay down to 38 VAC while other brands 
produce distortion if the AC drops to 43 
volts. Another good rule of thumb is to 
operate your power supply at 80 percent 
load to allow for additional current con-
suming devices at a later date. 
As an added safety precaution you 

should install a lightning arrestor such as 
the GE Movistor at the utility entry point. 
One last point: Be sure all connections are 
tightened firmly and that all your grounds 
are solid. • 
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Basic electronics theory 
This is Part XVIII of a series about basic electrical and electronic 
principles, designed for the rndividual with little or no training in 
either electricity or electronics. 

By Kenreth T. Deschler 
Cable Correspondence Courses 

This month we will cover some of the more commonly used 
diode circuits found in CATV equipment as well as the test pro-
cedures used to determine the quality of a semiconductor diode. 

Diode circuits 
Zener voltage regulator: Earlier we found that a zener diode 

was a device that blocked theflow of current through itself until 
a specific amount of voltage was applied. This voltage is known 

Figure 1: Regulator circuit 
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 • 

 • 

Figure 2: Full wave power supply with zener dLode 
regulation 

Figure 3: Full wave voltage doubler circuit 

D2 

as the breakdown, or zener, voltage. 
The operation of a regulator circuit can be shown by studying 

Figure 1. When the input voltage increases, the voltage dropped 
across the shunt resistor (RS) and Ri also increase. To keep the 
voltage across the load resistor (RL) constant, Ri is reduced in 
value causing the excess voltage to be dropped across Rs. If 
the input voltage were to decrease, increasing the value of Ri 
would cause more voltage to be dropped across it thereby 
keeping the voltage across the load resistor constant. 
By replacing the variable resistor (Ri) with a zener diode, 

automatic regulation is accomplished. Now when the input 
voltage increases or decreases, the amount of current through 
the zener diode causes either less or more voltage to be dropped 
across RS thereby regulating the voltage across the load 
resistor. Figure 2 shows a full wave power supply with zener 
diode regulation. 
A voltage doubler is a diode circuit that effectively doubles 

the value of its input voltage by alternately charging capacitors 
to the input voltage level and then taking the voltage across both 
of them in series as an output voltage. 

Figure 3 shows a full wave voltage doubler circuit. When the 
top of the secondary is positive, Di will conduct causing Ci to 
charge to the peak value of the secondary voltage. When the 
top of the secondary is negative, D2 will conduct causing C2 
to also charge to the peak value of the secondary voltage. As 
can be seen, the circuit's output is taken across both capacitors 
and effectively doubles the value of the secondary circuit's value. 

Voltage multipliers: By adding more rectifiers and capacitors, 
voltage values that are triple, quadruple or more may be ob-

Figure 4: Voltage tripler 

Figure 5: Voltage quadrupler 
DI 
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Figure 6: Positive clamper circuit 

tamed from a voltage source. Figures 4 and 5 show a voltage 
tripler and quadrupler respectively. 
A clamper is a diode circuit that is used to place a signal 

voltage at a DC level. A signal voltage is defined as a waveform 
containing intelligent information. Signal voltages are used to 
bring both sound and picture information to CATV subscribers. 
Clampers are used a great deal in communication receivers and 
computers as well as in CATV signal processing equipment. A 
signal voltage may be placed either above the zero reference 
line (positive clamping) or below the zero reference line (negative 
clamping). 

Figure 6 shows a positive clamper circuit containing a 
coupling capacitor (Ci) in series with a resistor (Ri). Both Ci 
and Ri form an R-C time constant. Across the resistor is a 
diode (Di) that conducts on the negative alternation of the in-
put and charges Ci. On the positive alternation the diode is 
reverse biased and all of the positive alternation appears across 
the resistor in series with the charge on Ci. This results in the 
input signal being shifted in value in a positive direction. By 
reversing the diode, a negative clamper is created. If it is desired 
to change the level of clamping, all that is necessary is the addi-
tion of a voltage, known as bias voltage, in series with the diode 
and resistor. 

For the sake of illustration, Figures 6 through 10 do not take 
into account the 0.7 volt barrier potential that would normally 
be found in an actual circuit. Figure 7 shows a positive clamper 
with the addition of a positive bias of 3 volts. As can be seen, 
the signal is now at 5 volts above the zero reference line. 

Limiter (clipper) circuits are used in communication equipment 
as well as in signal processing to eliminate some or all of the 
input waveform. They are Used as speech clippers, in wave 
shaping circuits, to maintain a constant input to another circuit 
or to square off the peaks of an applied voltage. Figure 8 shows 
a positive limiter with both input and output waveforms. In opera-
tion, the diode is forward biased on the positive alternation 
resulting in its loss. On the negative alternation diode Di is 
reverse biased and the negative portion of the signal is 
developed across Ri. 

Figure 9 shows a positive limiter using a bias of 3 volts to 
modify the output waveform. To achieve a negative limiter simply 
reverse diode Di. Figure 10 shows an example of double 
limiting utilizing zener diodes. The amount of limiting is deter-
mined by the breakdown voltage of each diode. 
Seven segment display units are made up of seven light 

emitting diodes (LEDs) placed in a figure eight pattern. By selec-
tively applying voltage to individual LEDs, any number between 
zero and nine may be formed. Figure 11 shows both the 
schematic of the diodes with their current limiting resistors and 
how the device displays the number five when inputs A, F, G, 

Figure 7: Positive clamper with 3 volt bias 

Figure 8: Positive limiter 
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C and D are energized. The most common voltage used to 
energize a seven segment display is 5 volts. 

Semiconductor diode testing 
Testing semiconductor diodes may be accomplished by con-

necting the negative lead of an ohmmeter to the cathode or 
negative lead of the diode and its positive lead to the anode or 
positive lead of the diode. A diode connected in this manner will 
indicate a low resistance of the order of 10 to 100 ohms. By re-
versing the leads, an extremely high resistance of perhaps 
500,000 ohms to infinity will be found. A high resistance in both 
directions indicates an open diode, and a low resistance in both 
directions indicates a shorted diode. Both open or shorted diodes 
should be replaced with good units. Figure 12 shows various 
ways that silicon diode terminals may be identified. 

Test your knowledge 
1) May a VOM (volt-ohm-milliammeter) be used to test a diode? 
2) If a 25 volt zener diode in series with a 5 ohm resistor were 

used in Figure 2, what would be the value of the regulated 
voltage? 

3) If the input to a voltage tripler is 10 volts at 3 amperes, what 
voltage and current values would you expect assuming zero 
losses? 

4) If the bias voltage used in the circuit of Figure 7 were changed 
to 5 volts, at what value would the negative alternation be 
with respect to the reference line? 

5) Which segments of Figure 11 must be energized to form the 
number three? 

Figure 11: Seven segment display units 

Figure 12: Silicon diode terminals 
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YOU TOLD US... 
"I waste too much time 
looking for misplaced 
parts/supplies on my truck." 

So we invented the TAILGATER 
LIDSYSTEM. 

With the TAILGATER LID-
SYSTEM, tools and supplies can 
easily be organized in specialized 
compartments. All within view at 
a glance. The TAILGATER 

-AK 

LIDSYSTEM helps you find what 
you want, when you want it. So 
you'll spend more time working, 
and less time worrying. 
Find out how. 
Call 408/424-7710 

Versatile Truck led System, 

Reader Service Number 9. 
561 Brunken Ave., Ste. H 
Salinas, CA 93301 

JONES 
INTERNnIONAL 
LTD. 

INNOVATION. IMAGINATION. IMPACT. 
Jones International, Ltd. delivers them all 

in three industry-leading products. 

MIND EXTENSION- UNIVERSITY 
A full spectrum of college credit and 

continuing education courses through affiliated colleges 
and universities across the United States. 

Mind Extension University presents a cable industry first— 
the Master of Business Administration (MBA) degree 

through Colorado State University. 

GALACTIC RADIO, INC. 
High quality, cable-delivered FM stereo radio that features the best 

in radio programming. New Age, jazz, country; 
classical, adult contemporary, sports, talk, news—Galactic Radio 

offers a choice for every taste, 24 hours a day. 

BUSINESS LEARNING GROUP 
Presenting interactive video training programs developed 

specifically for the cable industry. From in-depth 
engineering training to development of a sales culture, these 

programs provide the training of the future—today. 

JONES INTERNATIONAL, LTD. 
Expanding the horizons of cable performance 

For more information, call us at 

1-800-525-7002. 
Reader Service Number 10. 
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Effective 
use of the 
ohmmeter 
This is the second of two parts on trouble-
shooting using an ohmmeter 

By Glenn Shield 
Regional Technical Trawler Rogers Cable TV-Vancouver 

Last month I discussed some of the 
basic principles of measuring the loop 
resistance of a drop wire and using this 
to determine if a drop wire has a partial 
short or open circuit. This month I'll dis-
cuss how to pinpoint a short circuit some-
where in the cable system. 

To begin with, this technique I'm about 
to describe does not work with a digital 
meter. It can only be performed with an 
analog meter and this meter must have a 
polarity reversal switch. If you have an 
analog meter that is not equipped with a 
polarity reversal switch, Figure 1 shows 
the circuit diagram that will allow you to 
modify your meter. I use a Triplett Model 
60, but any reputable make will work just 
fine if equipped with a switch and a rea-
sonably good movement that will deflect 
easily. 

Trunk outages 
The outage I am about to describe 

should in theory never occur. If a system 
is properly fused there should not be a 
trunk outage caused by a short circuit in 
the distribution system. I have been in 
cable television long enough to realize 
that all too often the impossible does 
occur in our industry and in fact occurs 
with amazing regularity! How many times 
have you seen the trunk system taken 
down because of a short circuit in the 
distribution system? 

Figure 2 illustrates a small portion of a 
typical cable system as represented on 
most CATV plans. Before I proceed any 
further, let me illustrate the AC path of a 
typical trunk bridger amplifier shown with 
the power director in the power through 
position (Figure 3). 

If the power director is removed, three 
distinct and separate circuits are created: 
the input circuit, station circuit and output 
circuit. With the power director plug re-
moved, these three circuits can be indi-
vidually tested with an ohmmeter set on 
the times 1 ohm scale (Figure 4). 

If we give some thought for a moment 

Figure 1 

 1  

(+) lead 
red 

Solder leads 
to switch 
terminals here 

(-) lead 
black 

Solder 
meter 
circuit 
here 

‘ii.imimmumimmumayMMummimmommi 

Double pole 
double throw 
switch (DPDT) 

Moving? 
Name  

Address 

City   

Please attach your mailing label here and clearly print 
your new address below. Mail to: Circulation Depart-
ment, 50 S. Steele St., Suite 700, Denver, Colo. 80209. 
Please allow 6 weeks for address change. 

State   ZIP 
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Figure 3 
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"If the system has a short 
circuit somewhere...the 
fuse should blow at the 
trunk amplifier." 

on how amplifiers are powered in a cable 
system, they can be represented by a 
number of parallel loads. The three trunk 
amplifiers shown in Figure 2 can be 
redrawn as shown in Figure 5. From a DC 
resistance point of view, when an ohm-
meter is placed across the cable as shown 
the resistance indicated will be very low, 
typically less than 5 ohms. If the system 
has a short circuit somewhere, say at line 
extender E2, the fuse should blow at the 
trunk amplifier. If it does not blow here it 
may well blow at the point of power inser-
tion causing a major trunk outage. 

Finding the problem 
Here's wheie the technique comes in 

handy. The resistance looking into the 
system will not significantly change when 
there is a short circuit fault. However, there 
is one more element in the circuit that is 
the key to the whole exercise. That is the 
inductance presented by the primary 
windings of the trunk amplifier's power 
transformer. This winding is a very large 
inductor and exhibits those properties 
usually found in inductors, that is it will 
resist a change of current. If you connect 
an ohmmeter across the windings of a 
transformer you'll read the DC resistance 
and it will be typically very low, say 2 to 
3 ohms. 

However, if you can reverse the polarity 
quickly by changing a polarity reversal 
switch the meter movement will momen-
tarily deflect in an attempt to read infinity 
ohms. Why? Because the collapsing field 
around the inductor will prevent current 
flowing in the new direction, hence the 
deflection of the movement will occur. This 
will only happen if there is no other path 
to allow the current to travel. A short cir-
cuit in a cable system is that other path. 
So now we have available a test to 

determine if there is a short circuit in the 
cable system. If a good healthy deflection 
is noted, the system is okay. If not, suspect 
a short circuit somewhere. 
By removing the power director at one 

of the trunk amplifiers in the outage and 
checking between here and ground for 
deflection on the times 1 ohms scale, we 
can quickly identify if the problem is on 
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Figure 6 

Amplifier 
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Trunk >  transformer 
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thrown 
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Power 
director 
plug 

o 

 > Trunk 
out 

Good deflection 
when switch 
thrown 

"If a good healthy 
deflection is noted, the 
system is okay. If not, 
suspect a short circuit 
somewhere.-

remove each fuse in turn and perform the 
test. When you see a deflection you know 
you have identified the leg with the short 
circuit. 
I have identified a deliberately placed 

short circuit three trunk amps deep. This 
test has been taught and performed for 
many years in the Rogers Kitchener sys-
tem and without doubt has saved many 
hundreds of hours of troubleshooting and 
needless outages. 

I would like to thank Warren Fischer of 
the input, the cutput or at that particular cuit on one of its distribution legs and the Rogers Kitchener for his invaluable assis-
station itself (Figure 6). fuse has not blown, this will be identified tance in developing this troubleshooting 

If that particular station has a short cir- by no deflection of movement. Simply technique. 

REPRINTS 
REPRINTS 
REPRINTS 

Communication 

Visibility 

Knowledge 

Information 

Reprints work for you! 

For more information 
call Marla Sullivan at 
CT Fublications today! 

(303) 355-2101 
Reader Service Number 11. 
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Lemco 
the 

tools 
of the 

trade 
Call for your free 

catalogue. 

(800) 233-8713 
Reader Service Number 12. 
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Ground clutter 
By Mike Mayberry 
Construction Coordinator, Continental Cablevision 

Ground clutter is the term I use for talk 
you hear when you're up a pole and the 
conversation isn't. Some of the talk is 
funny, some scary and some crazy (you 
get the idea). I call it ground clutter 
because it's jumbled; you don't get all the 
conversation firsthand and sometimes it's 
just as well! 
Over the last 10 years, though, it has 

been interesting. I found out about the 
space shuttle disaster while up on a pole. 
It reminded me how unsafe things can be, 
especially when taken for granted. I heard 
about fiber optics while at the top of a 
45-foot, Class 3 pole. I thought it was a 
new cereal! I heard two Illinois power 
linemen talking about putting up a cluster 
mount on the pole just down the line. I 
won't even tell you what I thought that was. 

The customer speaks 
Up a pole, you hear mostly what affects 

people's lives and interests, day in and 
day out. Back in 1980 I did hear how ex-
cited people were about cable in my area. 
Of course, by 1982 I heard how dissatis-
fied people were with cable. By 1983 we 
weren't moving fast enough. In 1984 I 
finally understood why people didn't like 
me to chew tobacco while working up a 
pole, especially nurses, in windy weather! 

In 19851 heard people say they wished 
they lived in our franchise area instead of 
the area served by their cable company. 
In January 1988 I heard people complain-
ing about the latest price increase in 
cable. Then the conversation turned to 
what new movies were going to be on or 
what sports channel would get additional 
baseball coverage. And over the years 
what I heard about cable from people on 
the ground was a continuous interest and 
appreciation. 
Ground clutter, whether it's from cus-

tomers or your own co-workers is that half 
truth, half "I think so" conversation you 
hear while your mind is on your work. In 
1983 I heard we were going places. Our 
system manager sent us to put up 9,000 
feet of strand and cable on 56 poles. In 
1984, while on a Class 1 heavy, I heard two 
Illinois power linemen discussing their 
desire to put a phone lineman in a 
machine that cut up tree limbs! The phone 

lineman was working a bit too slow for 
them I imagine. 
Through the years I heard a lot of 

laughter and, of course, those lies that are 
known to every lineman as "war stories." 
I shouldn't say lies because they do have 
some element of truth in them, but over 
the years they become better. 

Things that go bump 
In 1981 I saw and heard a man burn a 

pole for the first time. Same man, same 
pole, three times! I knew then that man 
was in the wrong line of work. In 1983 I first 
heard the sound of an automobile hitting 
a pole. I heard it very clearly on 17th Street 
because I was there—on the pole! That 
year I also heard the spine-tingling noise 
of a pole snapping below me. At the same 
time I learned to fly (from a pole). 

In 1988 I heard Billy laugh when I fell 
off the bucket truck twice in one year. In 
1983 I heard Denny yell a warning to Frank 
and I about lightning striking around the 
poles we were on. A year before, I heard 
Frank tell me to hold on while he climbed 
a 45-foot pole to get me down safely after 
I was injured. 
I think what I heard most were people 

who enjoyed working together. The sound 
of cooperation is like a welcome mat on 
the front porch. In 1985,1986 and most of 
19871 heard pride. It's an unmistakeable 
sound of people working hard. It's the 
noise of their profession, their job at hand 
and their company. It's the cleanest, finest 
sound I can remember. I'd like to hear a 
lot more of it. 
Over the years I heard several people 

say goodbye. They went on to better 
things. Of course, I heard a lot of people 
say goodbye whom I wished had never 
said hello. But I guess time has a tendency 
to erase the bad memories so all that's left 
are the good times and good people. 
Maybe you just hear what you want or 
maybe the wind up there cuts out the bad 
and leaves the good. 

Overall I heard the same things from 
people involved in the cable industry. For 
those of us who will never get a chance 
to hear from those in power, take heart! 
You hear a lot up a pole. In fact, I believe 
those in charge on the ground should take 
some time to talk to those installer/tech-
nicians who climb poles. They might be 
surprised what they hear. • 
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Connectors 
Pyramid announced the development 

of its hard line PI Series connectors. Ac-
cording to the company, the design meets 
or exceeds all current electrical, mech-
anical and CLI specifications. The con-
nectors are equipped with EP 0-rings, 
stainless steel radiation sleeve, metal to 
metal positive stop and visual alignment 
of center conductor. Electrical specifica-
tions include passband to 700 MHz with 
30 dB return loss and RF shielding of less 
than 115 dB. 

For more details, contact Pyramid In-
dustries, PO. Box 23169, Phoenix, Ariz., 
(602) 269-6431; or circle #124 on the 
reader service card. 

Spectrum analyzer 
Hameg Instruments introduced Model 

8028 spectrum analyzer and tracking 
generator for testing headend equipment, 
amplifiers, passives and measuring sig-
nal leakage. The unit connects with an 
oscilloscope to read signals as low as —40 
dBmV with a 70 dB dynamic range at 12.5 
kHz resolution. 

For further information, contact Holland 

From the NCTI 
(Continued from page 34) 

causing the hot chassis condition. When 
no AC voltage is measured between the 
CATV wall outlet and the coaxial cable's 
F connector body, as shown in Figures 
5-8, the device that is currently discon-
nected from the AC wall outlet is causing 
the hot chassis condition and needs to be 
repaired prior to using it. The presence of 
AC voltage between the converter input 
cable F connector nut and CATV wall plate 
F-81 barrel connector threads indicates 
hot chassis condition at either the tele-
vision or converter (Figure 5). No AC 
voltage between the converter input cable 
F connector nut and F-81 barrel connec-
tor threads at the CATV wall plate in-
dicates a hot chassis condition at the tele-
vision (Figure 6). Presence of AC voltage 
between the CATV wall plate F-81 barrel 
connector threads and converter input 
cable F connector nut indicates hot 
chassis condition at the converter (Figure 
7). AC voltage present between the F con-
nector nut and center conductor of the 
converter input cable indicates AC voltage 
on the drop cable (Figure 8). • 

Electronics, 5308 Derry Ave., Suite W, 
Agoura Hills, Calif. 91301, (818) 597-0015; 
or circle #118 on the reader service card. 

Torque wrench 
Multilink introduced its torque wrench 

for CLI maintenance. According to the 
company, use of this tool helps ensure 
proper connectorization and signal con-
tact with the F connector. 

For more details, contact Multilink, 196 
Morgan Ave., PO. Box 955, Elyria, Ohio 
44035, (216) 324-4941; or circle #113 on 
the reader service card. 

F connectors 
According to Times Fiber, its one-piece 

weatherproof F connectors for CATV ap-
plications can be installed with just one 
crimp. Features include two weathertight 
seals inside, and a third seal that is formed 
when installed with Times Fiber's round 
crimp tool. A built-in stripping guide is also 
included. The connectors (when coupled 
with the company's drop cable with life-
Time corrosion protectant) are said to help 
minimize CLI. 

For more information, contact Times 
Fiber Communications, 358 Hall Ave., 
Wallingford, Conn. 08492-0384, (203) 
265-8500; or circle #123 on the reader 
service card. 

Signal analysis meter 
Wavetek introduced FiberSAM, a cable 

signal analysis meter with a built-in fiber 
optic power meter. This instrument meas-
ures optical power at 1330 and 1550 nm, 
RF signal level, carrier-to-noise ratio, 
hum, tilt and video to audio carrier level 
ratio. 

Special tuning functions enable the 
operator to configure the FiberSAM to suit 
specific system requirements. The chan-
nel plan may be selected (standard, HRC, 
IRC and Jerrold formats) by keyboard con-

trol. A high/low carrier key allows quick 
ough balancing, along with the tilt meas-
urement mode. The high and low carriers, 
as well as eight favorite channels may be 
user configured to enable quick tuning to 
these frequencies, according to the 
company. 

For more information, contact Wavetek, 
5808 Churchman Bypass, Indianapolis, 
Ind. 46203-6109, (317) 788-5965; or circle 
#116 on the reader service card. 

DIDU security 
Augat's modular Multi-Port Channel 

Controller (MPCC) serves up to 10 sub-
scribers with basic on/off service, seven 
premium channel selection and pay-per-
view compatibility. A patented blocking 
technique eliminates all audio and video 
information from unscrambled or unim-
paired CATV channels. According to the 
company, the MPCC is undefeatable and 
inherently temperature stable. 

For more information, contact Augat 
Communications Group Inc., 2414 S.W. 
Andover St., PO. Box 1110, Seattle, Wash. 
98111, (206) 932-8428; or circle #128 on 
the reader service card. 

Pliers 
The Model D203-6CR long-nosed pliers 

from Klein Tools can wrap, loop and cut 
wire and apply solderless connectors. The 
product is 6 inches long and has knurled 
jaws for gripping and contoured plastic-
dipped handles. 

For more information contact Klein 
Tools Inc., 7200 McCormick Blvd., 
Chicago, III. 60645; or circle #126 on the 
reader service card. 
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o 
Converting dBmV to ,uV/m 

By Ron Hranac 
Senior Staff Engineer, Jones Intercable Inc. 

Channel 23 or 1 (217.25 MHz) 

o 

o 

dBmV iiV/m 

- 60 4.56 
- 59 5.12 
- 58 5.74 
-57 6.44 
- 56 7.23 

- 55 8.11 
- 54 9.10 
- 53 10.21 

- 52 11.46 

-51 12.86 

- 50 14.43 

-49.66 15 
- 49 16.19 
- 48 18.16 

- 47 20.38 
- 46 22.87 

- 45 25.66 

- 44 28.79 

- 43 32.30 
- 42 36.24 

-41 40.66 

- 40 45.62 
-39.20 50 

- 39 51.19 
- 38 57.44 

- 37 64.44 

dBmV µVim 
- 36 72.31 
- 35 81.13 
- 34 91.03 
- 33 102.14 

- 32 114.60 

-31 128.58 

- 30 144.27 
- 29 161.87 

- 28 181.63 
-27 203.79 

-26 228.65 

-25 256.55 
- 24 287.86 
- 23 322.98 

- 22 362.39 
- 21 406.61 

- 20 456.23 

- 19 511.89 
- 18 574.35 
- 17 644.43 
- 16 723.07 

- 15 811.30 

- 14 910.29 

- 13 1021.36 
- 12 1145.99 
- 11 1285.82 

dBmV µV/m 

- 60 4.69 
- 59 5.26 
- 58 5.90 
- 57 6.62 
- 56 7.43 
- 55 8.34 

- 54 9.35 
- 53 10.50 
- 52 11.78 

- 51 13.21 

- 50 14.83 
-49.90 15 
- 49 16.63 
- 48 18.66 
- 47 20.94 

- 46 23.50 

- 45 26.36 
- 44 29.58 
- 43 33.19 
- 42 37.24 

-41 41.78 

- 40 46.88 
-39.44 50 
- 39 52.60 
- 38 59.02 
- 37 66.22 

dBmV µV/m 
- 10 1442.71 
- 9 1618.75 
- 8 1816.26 

- 7 2037.88 
- 6 2286.54 

- 5 2565.54 
- 4 2878.59 

- 3 3229.83 
- 2 3623.92 
- 1 4066.11 

0 4562.25 
1 5118.93 

2 5743.53 
3 6444.3C 
4 7230.68 

5 8112.96 

6 9102.89 

7 10213.61 
8 11459.85 
9 12858.17 
10 14427.10 

11 16187.47 

12 18162.64 

13 20378.82 
14 22865.41 
15 25655.42 

Channel 24 or I{ (223.25 MHz) 

dBmV µV/m 
- 36 74.30 

- 35 83.37 
- 34 93.54 
- 33 104.96 

- 32 117.76 
-31 132.13 
- 30 148.26 

- 29 166.35 
- 28 186.64 
- 27 209.42 

- 26 234.97 

- 25 263.64 
- 24 295.81 

- 23 331.90 
- 22 372.40 
- 21 417.84 

- 20 468.83 
- 19 526.03 
- 18 590.22 
- 17 662.23 
- 16 743.04 

- 15 833.70 
- 14 935.43 

- 13 1049.57 
- 12 1177.64 

- 11 1321.33 

µWm dBmV 

16 28785.85 
17 32298.26 
18 36239.24 

19 40661.10 
20 45622.50 

21 51189.29 

22 57435.32 
23 64443.49 
24 72306.79 

25 81129.55 
26 91028.85 
27 102136.06 
28 114598.54 

29 128581.68 
30 144271.01 
31 161874.74 

32 181626.44 
33 203788.22 
34 228654.15 
35 256554.17 

36 287858.51 
37 322982.57 

38 362392.40 

39 406610.96 
40 456225.00 

µWm dBmV 
-10 1482.55 

- 9 1663.45 
- 8 1866.43 
- 7 2094.16 

- 6 2349.69 

- 5 2636.40 
- 4 2958.09 
- 3 3319.03 
- 2 3724.01 
- 1 4178.41 

4688.25 
1 5260.30 
2 5902.16 

3 6622.33 
4 7430.38 

5 8337.02 

6 9354.29 
7 10495.68 
8 11776.35 

9 13213.28 
10 14825.55 
11 16634.54 

12 18664.26 
13 20941.64 
14 23496.91 

15 26363.97 
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dBmV µV/m 
16 29580.86 
17 33190.27 
18 37240.09 
19 41784.07 

20 46882.50 

21 52603.03 
22 59021.57 

23 66223.29 
24 74303.76 
25 83370.18 

26 93542.89 
27 104956.84 
28 117763.52 

29 132132.84 
30 148255.48 
31 166345.39 

32 186642.59 
33 209416.44 
34 234969.10 
35 263639.67 
36 295808.58 

37 331902.68 
38 372400.93 
39 417840.72 

40 468825.00 



Channel 25 or L (229.2625 MHz) 

dBmV µV/m 
- 60 4.81 

- 59 5.40 
- 58 6.06 

-57 6.80 

- 56 7.63 

- 55 8.56 

- 54 9.61 
- 53 10.78 
- 52 12.09 

-51 13.57 

-50.13 15 
- 50 15.22 
- 49 17.08 
- 48 19.17 
- 47 21.51 

- 46 24.13 

- 45 27.07 
- 44 30.38 

- 43 34.08 
- 42 38.24 
-41 42.91 
- 40 48.15 

-39.67 50 
- 39 54.02 
- 38 60.61 
- 37 68.01 

dBmV µV/m 
- 36 76.30 
- 35 85.62 

- 34 96.06 

- 33 107.78 
- 32 120.94 

-31 135.69 
- 30 152.25 
- 29 170.83 
- 28 191.67 

- 27 215.06 

- 26 241.30 
-25 270.74 
- 24 303.78 

- 23 340.84 
- 22 382.43 
-21 429.09 

- 20 481.45 
- 19 540.20 
- 18 606.11 

- 17 680.07 
- 16 763.05 

- 15 856.15 

- 14 960.62 
- 13 1077.84 
- 12 1209.35 

- 11 1356.91 

dBmV µV/m 
- 60 4.94 
-59 5.54 
- 58 6.22 

- 57 6.98 
- 56 7.83 
- 55 8.79 

- 54 9.86 
- 53 11.06 
- 52 12.41 
-51 13.92 

-50.35 15 

- 50 15.62 
- 49 17.53 
- 48 19.67 

- 47 22.07 

- 46 24.76 

- 45 27.78 
- 44 31.17 
- 43 34.98 
- 42 39.24 

-41 44.03 
- 40 49.41 

-39.90 50 

- 39 55.43 
- 38 62.20 

- 37 69.79 

dBmV µV/m 
-10 1522.48 
- 9 1708.25 

- 8 1916.69 

- 7 2150.56 
- 6 2412.97 

- 5 2707.40 

- 4 3037.75 
- 3 3408.41 
- 2 3824.30 
- 1 4290.94 

4814.51 

1 5401.97 
2 6061.11 

3 6800.68 
4 7630.49 

5 8561.55 

6 9606.22 

7 10778.35 
8 12093.51 
9 13569.14 
10 15224.83 

11 17082.53 

12 19166.92 
13 21505.64 
14 24129.72 
15 27073.99 

Channel 26 or M (235.2625 MHz) 

dBmV µV/m 
- 36 78.30 
- 35 87.86 

- 34 98.58 
- 33 110.60 
- 32 124.10 

- 31 139.24 

- 30 156.23 
- 29 175.30 
- 28 196.69 
- 27 220.68 

- 26 247.61 
- 25 277.83 

- 24 311.73 
- 23 349.76 

- 22 392.44 
- 21 440.32 

- 20 494.05 
- 19 554.33 
- 18 621.97 
- 17 697.87 
- 16 783.02 

- 15 878.56 

- 14 985.76 

- 13 1106.04 
- 12 1241.00 
- 11 1392.43 

dBmV µV/m 
16 30377.52 
17 34084.14 
18 38243.03 

19 42909.39 
20 48145.13 

21 54019.72 

22 60611.12 
23 68006.80 
24 76304.88 

25 85615.48 

26 96062.15 

27 107783.51 
28 120935.09 
29 135691.40 

30 152248.25 

31 170825.35 

32 191669.19 

33 215056.37 
34 241297.22 

35 270739.93 
36 303775.20 
37 340841.38 

38 382430.32 
39 429093.88 
40 481451.25 

µ dBmV V/m 

- 10 1562.33 
- 9 1752.96 

- 8 1966.85 
- 7 2206.85 
- 6 2476.12 
- 5 2778.25 

- 4 3117.25 
- 3 3497.61 

- 2 3924.39 
- 1 4403.24 

4940.51 
1 5543.35 
2 6219.74 
3 6978.66 

4 7830.18 
5 8785.61 

6 9857.62 
7 11060.43 
8 12410.01 

9 13924.26 
10 15623.27 

11 17529 .60 

12 19668.53 
13 22068 .46 
14 24761.22 
15 27782.54 

dBmV µV/m 
16 31172.53 

17 34976.15 
18 39243.89 
19 44032.36 

20 49405.13 

21 55433.46 
22 62197.37 
23 69786.59 

24 78301.85 
25 87856.12 

26 98576.18 
27 110604.30 
28 124100.06 
29 139242.56 

30 156232.72 
31 175296.00 

32 196685.35 
33 220684.59 
34 247612.18 
35 277825.43 

36 311725.26 

37 349761.50 

38 392438.86 

39 440323.64 

40 494051.25 

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

Experienced cable TV 
insta lers needed. 

Must have truck and equipment. 

Z.all Ron 
Cable TV Enterprises 

704-633-8038 

SERVICE TECHNICIAN II 
Warner Cable Communications, Inc. 
has openings for service technicians 
in the Cincinnati system. We seek 
experienced individuals with elec-
tronics background. We offer a com-
prehensive benefit package. Send 
resume to: Warner Cable Communi-
cations, Inc., 11252 Cornell Park 
Drive, Cincinnati, Ohio 45252. 

Equal Opportunity Employer M/F 

• 

Palmer 
CableVision 
Maintenance/Sweep Technician 

Lead Converter Control Clerk 

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 

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 
Florida. 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. 
P.O. Box 9090 

Tyler, Texas 75711 
214-561-4411 

EOE/M/F 

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 
PL MGR, NW, 42K 
CH ENG, SW, 45K 
FLD ENG, E, 30K 
INST MGR, ATL, 28K 
TCH MGR, MW, 40K 
TCH MGR, NE, 42K 
CH ENG, NE, 45K 
CH TCH, ATL, 30K 
CONST MGR, NE, 45K 
MGR/TCH, STL, 30K 

TECHNICIANS 
HDEND/MICRO, W, 30K 
HDEND/MICRO, MW, 30K 
MGR/TCH, MW, 27K 
LD TCH, NW, 11/HR 
SW TCH, W, 13/HR 
LD TCH, N, 12/HR 
LD TCH, MW, 25K 
SW TCH, E, 13/HR 
LN TCH, SE, 25K 
LN TCH, N, 10/HR 

TECHNICIANS 
LN TCH, W, 12/HR 
LD TCH, TX, 22K 
LN TCH, MW, 10/HR 
LN TCH, W, 14/HR 
LN TCH, PA, 10/HR 
LN TCH, SW, 12/HR 
SER TCH, MW, 9/HR 
SER TCH, MW, 8/HR 
SER TCH, SE, 8/HR 
SER TCH, TX, 8/HR 

JIM YOUNG il ASSOCIATES 
One Young Plaza 1235 Ranger Highway Weatherford, TX 76086 
Call for information about these and many other opportunities nationwide. 

MAINTENANCE 
TECHNICIAN 

Needed for large central New Jersey 
cable system. Experienced for 450 
MHz S-A system. Applicant must have 
3-5 years experience in a CATV tech-
nical position. A thorough knowledge 
of system sweep, signal leakage. Pre-
ventive maintenance and outage con-
trol is a must. We offer an excellent 
compensation and benefit package. 

Please send resume to: 

TKR Cable Company 
268 Cliffwood Avenue 

Cliffwood, New Jersey 07721 

Attention: James Capone 
EOE 

NEEDED 
Experienced aerial & underground 
forepersons, line persons, supervisors 
and subcontractors. East Coast. Need 
immediately. 

PERRY COMMUNICATIONS, INC. 

215-941-6808 
216-964-2829 

We "te 
Ce eu 

CATV CONSTRUCTION 
PERSONNEL NEEDED 

Immediate positions available: super-
visors, splicers, foremen, linemen and 
subcontractors. Good pay and bene-
fits. Call 1 (800) 344-0976 or 1 (800) 
673-7322. 

ATREX INC. 
A national installation contracting 
company has standing need for expe-
rienced installers. Call 1-800-874-4505 
for details and locations! 

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

The Cable Connection 
818 N. Lorraine Drive 

Wilmington, N.C. 28412 

(919) 799-6430 
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Equipment Wanted 

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 

WANTED 
SURPLUS EQUIPMENT 

Oak N-12, Jerrold DRX-3DIC & 
DRX-3105. 

WE ALSO BUY & SELL 
ALL TYPES OF CATV EQUIPMENT 

CALL 

CABLE LINE 
(415) 566-9815 

Equipment For Sale 
_1143111J131  

Linegear 
BUY • REPAIR • SELL 

ALL BRANDS 
(614) 221-3131 
CABLE LINK, INC. 

HILIIIE MILIBIHMEHILIIILI 

Headend 
BUY • REPAIR • SELL 
CALL CHUCK MELLRING 

(614) 221-3131 
CABLE LINK, INC. 

AK MI *fin Uri« IBLIBUMICIII 

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 

Converters° 
BUY • REPAIR • SELL 

ALL BRANDS 
(614) 221-3131 
CABLE LINK, INC. 

Bucket Trucks — Used 
Telsta, Versa-Litt, 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 

Communication 
Visibility 

Information 
Knowledge 

Reprints work for you. 
For more information on 

this effective marketing tool, 
call Marla Sullivan at: 

(303) 355-2101 

AERIAL BUCKET TRUCKS 

Large selection geared tor CAT)/ 
STANDARD TRUCK 
EQUIPMENT CO. 
1155 Hill St S E 

Atlanta, GA 30315 tateÀ-
Phone: 1-800-241-9357 guegun maim 

Equipment Repair 

"The Cable Equipment Repair People" 

• Line Amplifiers and Headend Equipment Repaired 
All Makes And Models 

• Signal Level Meters Repaired and Calibrated 

• Flat Rate Labor Plus Parts 

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

ADVANCED CABLE SERVICES 
Division of Aaron Communication Services Inc. 

2045 S. Valentla St., Suite 4 pc5 Denver, CO 80231 
FAX: (303) 337-3084 
Call (303) 337-4811 

Mari« Used EqUiprelt 

To Place A Classified Ad 
Call Patty Linster 
at 1-303-355-2101 

vi it.  
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Professional Services 

Big 0 Services 
(We Set The Pace) 

3526 Brecksville Road 
Richfield, Ohio 44286 

(216) 659-9788 

Owen Lovsey (Owner) 

Let your 

classified ad 

get through 

the door! 

Call 
(303) 355-2101 

SIGNAL LEVEL METER REPAIR 

Prompt, Professional Service 
at Reasonable Prices 

JGL 
aLECTRONICS, INC. 
4425 BLACKSTONE DRIVE 
INDIANAPOLIS, IN 46237 

317-783-6130 
900-888-6130 
FAX 317-797-3160 

Ir  NorlOWIlde I I 11101 

IRON MOUNTAIN, MICHIGAN 

COAX - FIBER 

QUALITY SERVICE PERFORMED ON A TIMELY BASIS 
- SINCE 1957 - 

HARPING • DESIGN • CONSTRUCTION • ENGINEERNG 

CABLE CONSTRUCTORS, INC. 
1-800-338-9292 

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

CATV DESIGN 

ASSOCIATES, INC. 
• Design 
• Strand Mapping 
• As-Built Mapping 
• System Analysis 

• AutoCad Drafting 
• LinexCad Drafting 
• Cad Training/Setup 
• Drafting Services 

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

STEVE WILLIAMS (512) 444-2461 DOUG BURNS 
President Vice President 

icoNI3Ac -1-/\4 
cAstrry ; CONTRACT INSTALLERS, INC. 
INSTALLERS / 

UHF Radio Equipped Trucks • Uniformed Installers 

HOUSE INSTALLATIONS 
Aerial • Underground • Pre-wire 

APARTMENT INSTALLATIONS 
Post-wire • Pre-wire • Commercial Building 

Tap Audits 

Install or Remove Traps and/or Converters 
Drop change over for System Rebuilds 

LENNY FISCHER P.O. Box 1564 
(414) 582-7087 Appleton, Wisconsin 54913-1564 

WM 
tig111111111 MINIM 

ON SITE CUSTOMIZED TRAINING 

• Pole Climbing 
• Fiber Optics 

• LAN Connectorization 
• Signal Leakage/"CLI" 

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

liENKEL5 M'COY 
985 Jolly Road 

Blue Bell, PA 19422 

(215) 283-7778 

Wh ..57andi 
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 

RANSMED I'A PARTNERS 

Patty Linster 
Classified Ad Manager 

COMMUNICATIONS TECHNOLOGY • INTERNATIONAL CABLE 
INSTALLER/TECHNICIAN • MEDIA BUSINESS 

MEDIA BUSINESS REVIEW • MSO • NEWSPAPERS & TECHNOLOGY 

50 South Steele, Suite 700 • Denver, Colorado 80209 
Telephone: (303) 355-2101 FAX: (303) 355-2144 
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O'Ñn  It  
Hot chassis condition 
Figure 1: Checking polarity with a VOM (A) and AC outlet tester (B) 

Figure 2: Installing a grounding adapter and outlet tester 
(A, B, C) and measuring AC voltage (D) at a grounded polarized two-
slot receptacle 

The National Cable Television Institute 
recently introduced Troubleshooting TV 
Problems to its Installer Technician course. 
That lesson contains a section on trouble-
shooting hot chassis conditions caused by 
improper AC receptacle wiring, altered AC 
power cords and defective electronic de-
vices. The procedures contained in the 
following lesson excerpt require the use of 
a volt-ohmmeter and AC outlet tester to test 
115 VAC wall outlets. Only authorized per-
sonnel trained to properly operate this test 
equipment and safely measure AC voltage 
should perform those procedures. Always 
comply with your local CATV system policy 
and observe all safety precautions for 
working with AC voltage. Fault current will 
be discussed in a future installment. 

By Ray Rendoff 
Technical Training Director 
National Cable Television Institute 

It is good installation practice to test an 
AC receptacle prior to connecting the drop 
cable to the television and plugging in the 
converter AC power cord. As a further pre-
caution, avoid contacting metal with both 
hands while installing an F connector onto 
a barrel connector, especially when the 
drop cable is common-bonded to power 
ground. Placing the left hand on the con-
verter's metal chassis while using the 
right hand to install an F connector at the 
converter's input or output port could 
create a current path from the right hand 
through the chest and to the left hand if 
there is current on the cable sheath. 

Older TV sets, inadequate TV repairs, 
faulty receptacle wiring, power ground 
fault currents and component failure in 
televisions, VCRs, and set-top converters 
may present a potential safety hazard to 

Figure 3: Using an outlet tester (A. B) and multimeter (C) to check non-grounded polarized two-slot 
receptacle wiring 
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AC outlet 
polarity tester chart 

Indicator lights Wiring fault 

0  •  0 Ground contact 
not connected 

e o e Hot and ground 
contacts interchanged 

e e 0 Hot and neutral 
contacts interchanged 

0  e e Receptacle is 
wired correctly 

Figure 4: Grounding 
adapter improperly (A) and 
properly (I” installed on non-
grounded non-polarized two-
slot receptacle 

installers and installation technicians. 
Therefore, it is important to be aware of 
the very rare possibility of receiving an 
electrical shock (severity varies) or seeing 
a spark while connecting or removing co-
axial cables at a television, VCR, or set-
top converter. Although a power ground 
fault may cause this condition when the 
CATV drop cable is common-bonded to 
the power ground, this lesson presents 
how to troubleshoot hot chassis condi-
tions caused either by improper wiring of 
a polarized receptacle; by cutting the wide 
blade on the TV, VCR or converter power 
cord plug and incorrectly plugging it into 

TOTAL LEAKAGE1 
PROTECTION 

INTRODUCING 
SNIFFER1H 

From signal leakage detection to easy CLI certification, the 
SNIFFER Ill now adds the power of microvolt display to the 
industry standard SNIFFER Leakage Detection System. The 
new microvolt display joins a host of other SNIFFER Ill features 

that will put you in total control of your signal leakage 

CohlSomcs,mc. 
An Employee Owned Corporation 
13,50 Port frepubhc 170.:Xl. PO ElcA 1100. tiartmortbutg. VA 22801 

Toll Free (800) 33&9681. In VA (703) 434-5965 

Reader Service Number 14. 

a polarized or non-polarized AC wall out-
let; by plugging an adapter incorrectly into 
a non-polarized receptacle; or by an inter-
nal problem in the television, VCR or set-
top converter. A hot chassis condition 
exists when inadvertently applying AC 
voltage to the chassis ground. In addition 
to safety concerns, a hot chassis condi-
tion can damage electronic devices (i.e., 
televisions, VCRs and set-top converters). 

Improper receptacle wiring 
Polarized three-hole receptacle. Before 

assuming that the television, VCR or con-
verter is the cause of the hot chassis con-

dition, use a multimeter (VOM), as in 
Figure 1A, or an AC outlet tester, as in 
Figure 1B, to verify that the polarized 
three-hole receptacle has proper polariza-
tion. A reading of 115 volts AC (VAC) +10 
percent between the longest slot and the 
ground hole indicates improper polariza-
tion (Figure 1A). A red light on the left and 
a green light in the middle of the AC outlet 
tester indicates that the hot and neutral 
wires are reversed (see accompanying 
table and Figure 1B). No AC voltage be-
tween adjacent receptacle slots indicates 
no AC input voltage. No AC voltage be-
tween a short slot and the ground hole in-
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Figure 5: Hot chassis condition at television or 
converter • 

CATV  Converter convenience outlet AC wall outlet wall 
late 

75 ohm 
VHF in t 

ut in 
e a 

connector 

1 

le1/ 

Converter AC ord 

>0 VAC 

AC 
power -' 0 
cord 

TV SET ON Converter input cable discon-
CONVERTER ON nected from CATV wall plate 

Figure 7: Hot chassis condition at converter 

dicates either no ground or improper wir-
ing. Do not connect any AC power cords 
to a faulty AC wall outlet. 

Polarized two-slot receptacle. To check 
the wiring on a grounded receptacle with 
slots of unequal length and no ground 
hole (Figure 2A), use a polarized ground-
ing adapter and an AC outlet tester (Figure 
2C) or a VOM set up to measure AC 
voltage (Figure 20). Remove the AC outlet 
wall plate screw prior to installing a 
grounding adapter. Plug the adapter's 
male polarized prongs into the polarized 
two-slot receptacle by inserting the widest 
blade of the adapter into one long slot and 
the narrowest blade into its adjacent short 
slot. Fasten the adapter's green ground 
tab to the receptacle with the AC wall plate 
screw (Figure 26). Insert the AC outlet 
tester prongs into the grounding adapter 
(Figure 2C) and determine wiring condi-
tion by noting which indicator lights are lit 
(see table). Set a VOM to measure 115 
VAC and then touch its black test probe 
to the wall plate screw and insert its red 
test probe into one short slot (Figure 20). 
An AC voltage reading of 0 VAC or near 
0 VAC indicates either improper wiring 
and polarity or no ground. 
An open ground indicator, shown on the 

Figure 6: Hot chassis condition at television 

TV AC power cord unplugged from CATV wall AC wall outlet 
AC convenience outlet plate Converter 
75 ohm 
V F in ut 

Out .e in f convenience 
outlet 

connector 

Converter AC cord 

lç 
AC 

OVC 

power 0 
cord 

TV SET OFF Converter input cable discon-
CONVERTER ON nected from CATV wall plate 

Figure 8: AC voltage on drop cable 

CATV wall 
Converter convenience outlet AC wall outlet plate connector 

75 ohm 
VHF in ut 

u In Converter 
e • AC cord 

disconnected 

ouching Cable 
from convert-F-co 

AC 
pow er Tou h g 

cent .r 

r 
er input 

connector 

>0 VAC 
cord cond t 

TV SET OFF 
CONVERTER OFF 

outlet tester as one green light in the 
center (table and Figure 3A), means that 
the receptacle is not grounded and must 
be grounded before determining the con-
dition of the AC outlet wiring with an outlet 
tester. To ground the receptacle, connect 
an insulated ground wire between the 
CATV wall plate barrel connector and the 
AC outlet wall plate screw (Figure 3B). A 
red light on the left and a green light in the 
middle of the AC outlet tester indicates 
that the hot and neutral wires are reversed 
(table and Figure 3B). Measuring 115 VAC 
+10 percent between the longest recep-
tacle slot and the CATV wall plate connec-
tor (Figure 3C) indicates that the hot and 
neutral wires are reversed. Do not plug 
any AC power cords into an improperly 
wired AC wall outlet. 

Non-polarized two-slot receptacle. The 
wide blade of the AC power cord plug on 
the subscriber's television, VCR or set-top 
converter may have been cut and plugged 
into a non-polarized two-slot receptacle in 
a way that caused either a hot chassis 
condition, blew a fuse or burned up the 
subscriber's equipment. Inspect all AC 
power cord plugs to ensure that the wide 
blades have not been cut. Ask the sub-
scriber to have all altered plugs repaired 

prior to plugging them back into an AC 
outlet. 

It also is possible to find a grounding 
adapter with non-polarized prongs 
plugged into a non-polarized two-slot 
receptacle in a way that caused either a 
hot chassis condition, blew a fuse or 
burned up the television, VCR or set-top 
converter. Please follow your system's 
policy concerning the use of grounding 
adapters and non-polarized receptacles. 
To determine if the grounding adapter is 
incorrectly plugged into a non-polarized 
two-slot receptacle, unplug its AC power 
cord, install a ground wire between the AC 
outlet wall plate screw and cable ground, 
and plug an AC outlet tester into the 
adapter. Observe the indicator lights on 
the tester. If a fault is indicated (Figure 4A), 
unplug the adapter, rotate the prongs 180°, 
plug the adapter into the receptacle and 
confirm tester lights indicate proper in-
stallation (Figure 4B). 

Defective electronic device 
If the receptacle polarity is correct, dis-

connect AC power from one electronic 
device at a time to determine which is 

(Continued on page 26) 
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1 Coming Attraction 

Don't buy 
anything until 
you see CaLan 

at the Western Sh^. ,, 
Booth 608 

CALAN, Inc. 
R.R. 1, Box 86T 
Dingmans Ferry, PA 18328 
(717) 828-2356 

Reader Service Number 15. 



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

1%. 

With The FS74 CHANNELIZER SR.TM 
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. 

. All Channel DIGITAL tuner (5-890 MHz) covers all Sub-band, VHF, UHF. FM 
Cable Channels. 
• 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. 
. 5uV sensitivity (-46dB) with autoranged attenuators make CLI tests a snap. 
• Automatic S/N and Hum tests on any IN-USE channel. 
. 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. 

Reader Service Numoer 16. 

3200 Sencore Drive, Sioux Falls, South Dakota 57107 

Call 1-800-SENCORE Ask About 
(736-2673) A 10 Day 

Video Preview 

tech _ 
%iiLape 


