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Plug 
Broadcast 
Stereo e 

In 

Another Innovation From 
The People At Wegener. 
Wegener Communications, the peo-
ple who pioneered satellite delivered 
stereo technology, have done it again. 

Introducing TV stereo, the technology 
known as "broadcast multi-channel 
souncr that makes true high fidelity 
and bi-lingual audio a reality with the 
new stereo equipped TV sets now 
entering the marketplace. 

For cable services, all it takes to start 
offering subscribers this exciting new 
audio format is a broadcast stereo 
modulator card that plugs into your 
Wegener 1600 Mainframe. 

Over 3,000 cable systems are already 
using our expandable 1600 Main-
frame to provide FM delivered stereo 
services such as MTV and The 
Nashville Network. Now that plug-in 
broadcast TV stereo is also available, 
shouldn't you be talking to the stereo 
audio experts at Wegener, too? 

Call today for more information. 

1NEGENER 
COMMUNICATIONS 
150 TECHNOLOGY PARK 'ATLANTA 
NORCROSS GEORGIA 30092 
(404) 448-7288 TELEX 54-3634 

Reader Service Number 1. Visit us at Booth 2156 at the NCTA Show. 



Designed to Endure the Toughest Conditions. 
Eagle 500 MHz Taps assure you of long-term quality 
performance—even in the toughest environments. They're 
specifically designed to last in harsh climatic conditions caused by 
salt spray, industrial pollution, fungi, or other highly corrosive 
elements. 

Review the Best Tap Specs in the Industry. 
• Standard Brass F Ports provide maximum corrosion resistance 
and virtually eliminate connector seizure. 
• Polyurethane surface coating with indite undercoat stands up to 
severe climates. 
• Sand-bonded finish on exterior hardware further insures long 
product life. 
• Double tongue & groove construction plus Matex Gasket ensures 

superior RFI protection. 
• 500 MHz performance allows cost-effective system expansion. 
• Patented circuitry. 
• Small size permits easy aerial or pedestal mounting. 
• Extremely low insertion loss helps protect system investment. 
• Neoprene we,ather gaskets under bottom plate and F-Ports. 
• Choice of 2,4 , and 8-way units enhances system compatibility. 
• 100% of Eagle Taps are pressure tested prior to shipment. 

Eagle... The Choice of Leading MSO's. 
After thoroughly testing our Taps against the competition, nine of the 
n largest MSO's have chosen Eagle Taps. Our Taps are in wide and 
rowing use throughou 
ey '11 work for you. 

A Secure Investment for System Profitability 
EAGLE U ITY PRODUCTS... 

ble Descramblers, Programmable Descramblers, Splitters, - sing Filters, 
Video Amplitude Controllers, Band Pass Filters, Channel Dropper for Batch Descrambling. 

EAGLE COMTRONICS, INC. 
4562 Waterhouse Road, Clay, New York 13041 

TO ORDER, CALL TOLL-FREE: 800-448-7474 
In New York, call 315-622-3402/In Canada, call Deskin Sales, 416-475-1412 

COMTRONICS INC. 
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Rem n 1#51, when 
TV stations were !Mu in power 

and antennas not very efficient? Milton 
Jerrold Shapp, the founder of Jerrold, 
didn't realize he was helping to create a 
new industry when he developed an 
amplifier that Bob Tarlton needed for 
his Lansford, PA community antenna 
system. 

Cable was new hut it grew rabidly 
And Jerrold grew with it, developing 
improved amplifiers, channel equip-
men4 and numerous innovations that 
increased revenue potentials for opera-
tors and established Jerrold as the lead-
ing supplier in the industry 

Remember when 20, 12 -even 5 channels were your maximum potential? 
Now... • 

Rebuilding? 
Save Money 

With JERROLD 
Expand the bandwidth of your system - and your revenue-producing 

channel potential - simply by dropping in Jerrold STARLINE® SJ-330 modules. 
This quick and easy upgrade to 330 MHz can help you maximize your revenues 
and requires: 

• No respacing of trunk amplifiers 
• No major equipment costs 
• No prolonged construction 

Regardless of the make or vintage amplifiers now in your system, Jerrold 
can show you how to rebuild economically. If you have STARLINE 20 equip-
ment, you'll realize the biggest savings with Jerrold STARLINE SJ-330 drop-ins. 
Other amplifiers can be replaced easily and economically by a complete 
STARLINE Si-330 station. Detailed information on what you will need and 
what savings you can achieve is contained in a new Jerrold STARLINE 20 Si 
Series brochure - yours for the asking. 

And Jerrold has other possibilities for you too. For longer cascades and 
greater channel capacity there's Jerrold Century HI Feedforward amplifiers 
and the Jerrold STARLINE X Series. Whatever your specific needs, there's a 
reliable, low-cost Jerrold product to satisfy them. 

Send for the Jerrold STARLINE 20 SJ Series brochure, today. Call or write 
Jerrold Division, General Instrument Corporation, 2200 Byberry Road, 
Hatboro, PA 19040. (215) 674-4800. 

JERROLD 
You know we'll he there. 
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INTEGRATED INSURANCE 
SERVICES, INC. 

WE DESIGN 
AND INSTALL 

CABLE TELEVISION 
INSURANCE PROGRAMS. 

JUST LIKE 
WE'VE BEEN DOING 

FOR THE PAST 
TWO DECADES 
ONLY BETTER. 

FOR MORE INFORMATION 
CONTACT BEN DOHERTY. 

1625 BROADWAY, 
SUITE 1520 

DENVER, COLORADO 80202 
303/629-6777 
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EDITOR'S LETTER 

Elevating the ranks 
I recently read an interesting ana thought-

provoking interview (Microwave & RF, Feb 
ruary 1985) with Bruno Weinschel, president of 
Weinschel Engineering and IEEE 1985 
president-elect. The IEEE (Institute of Electri-
cal and Electronics Engineers) is the world's 
largest technical professional organization, 
boasting more than 250,000 members in 120 
countries. Weinschel's thoughts and com-
mentary on engineers should be applied to our 
industry. 
Weinschel was asked why engineering isn't 

held in higher esteem as a profession. " . . . I 
think in order to bring engineering up to the 
status of other professions. . we must make 
engineering schools as autonomous as 
schools of medicine or law . . . Secondly, en-
gineering schools need more feedback from 
practicing engineers." 
Weinschel also explained his view on the 

all-around best utilization of engineers. 
you must consider the way American man-
agers utilize engineers. . I believe engineers 
should become more involved in the total defi-
nition of products ... I rotate them among 
several departments. Engineers work in the 
machine shop, drafting, programming, manu-
facturing, testing and repair. 1 let them work in 
marketing ...I give them access to all our 
in-house services. The result is a much more 
valuable and better rounded engineer ....I 
think engineers should be encouraged to 
move into management." 

Personally, I couldn't agree more with Wein-
schel's comments. While it is true that sub-
scribers generate the revenue to operate 
cable systems, without competent engineers, 
there wouldn't be any cable systems to 
operate. 

Same old soapbox 
In past issues of CT, many of our authors 

have harped on a problem as old as the cable 
industry itself—service to the subscriber. In 
an April issue of The Denver Post, the headline 
read, cable operator " . . . told to shape up or 
face fines." The bottom line is that three com-
plaints are the main culprits: extreme difficulty 
getting through on the phone; inexperienced 
customer service representatives; and tech-
nicians not keeping repair and installation 
appointments. 
No story is ever one-sided, however, after 

witnessing these problems first-hand while in 
franchising and as a cable subscriber, I'd 
have to admit that most cable operators are 
guilty of at least one of the three previously 
mentioned problems. I would like to urge cable 
system operators to read Bob Luff's two-part 
story (CT, November and December 1984) 
entitled "Busy, busy, busy: Too busy for sub-
scribers." Bob has some excellent ideas on 
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how to control these problems before the 
problems control your cable system 

On the lighter side 
Beginning with this issue, CT is extremely 

proud to announce three additional advisory 
board members. Cliff Paul, former chief of the 
Microwave Branch of the Cable Bureau (which 
was absorbed into the Mass Media Bureau of 
the FCC), will be providing us with invaluable 
insight. Cliff has had 40 years of experience in 
our industry, is a senior member of the SCIE 
and is currently living in Florida as a consultant 
to RT/Katek. 
Our second new member is Dave Willis, 

director of engineering for ICI since 1971. 
Dave celebrates his 30th year in the industry 
this summer and is a senior member of the 
SCIE. 

Last, but far from least, we welcome Austin 
"Shorty" Coryell, director of engineering for 
ATC. Austin has spent 33 years in the cable 
industry, also is a senior member of the SCIE 
and holds a couple of patents on scrambling 
systems and converters. 
We welcome these gentlemen to our advis-

ory board. They will certainly facilitate our 
knowledge of the issues currently most critical 
to the technical community. 

Omission 
In an earlier "Publisher's Letter" (CT, Janu-

ary 1985), congratulations went out to several 
cable industry firms for making the "Inc. 500" 
listing. In that column we inadvertently omitted 
Brad Cable, which was ranked #377. Con-
gratulations Brad Cable! 
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Performance, Price and Reliability 
Have Made Standard the Fastest 
Growing Name in Commercial 
Satellite Receiving Technology 

In this rapidly growing. con-
stantly changing industry. Stan-
dard Communications complete 
line of satellite telecommunications 
products gets noticed for deliver-
ing what we promise—dependable 
performance at a very affordable 
price. 

Since 1979, when we first 
entered the satellite marketplace. 
we've been operating under the 
same philosophy that has placed 
our mobile radios, pagers and Hori-
zon marine radios at the forefront 
of their markets. 

The result: new technologies 
like our LNBC 24 and LNBC 4 Low 
Noise Amplifier/Block Down con-
verters, which reduce the possibil-
ity of UHF interference and 
eliminate the need for long runs of 
awkward, expensive cable. and 
innovative designs such as our 
unique loop-through feature, which 
lets you add up to 100 slave receiv-
ers without losing signal strength 
or using expensive external power 
dividers and splitters. 

Agile Receivers: Economical, Broad-
cast Quality Performance 

"If the Agile 24 wasn't the 
best receiver for the money, 
we wouldn't use it:' _ATC-

The Agile 24M/S 
Series—Our most 
sophisticated 
receivers, with 
loop-through 
design for econom-
ical system expan-
sion. Known 
industrywide for 
quality and reliabil-
ity. year after year. 
The Agile 24SC—A 

direct descendant of the 24S, our 
new Agile 24SC offers the same 
reliable broadcast quality—at a 
lower price. 
The Agile SK—Bringing Agile per-
formance to the Ku band, the SK 
accepts field-changeable plug-in 
PROMs for a variety of Ku band 
formats. 

The Agile PC—Bringing Standard's 
reputation for quality into the 
private cable market, our new PC 
offers a mean-time-to-failure three 
times better than other expensive 
receivers. 

Complete System Capability 
Standard knows that there's 

more to a good picture than a good 
(or even a great) receiver. That's 
why we offer complete TVRO sys-
tems with quality in every compo-
nent. 

In addition, we offer the per-
sonalized technical support you 
need to start or expand your 
operations. 

THE INDUSTRY'S 
FINEST WARRANTY AND 
REPLACEMENT PROGRAM 

Standard warrants all parts 
and labor on all of its receivers for 
one full year. If any Agile 24M/S. 
24SC or SK fails in the field during 
that year. we'll replace it fast— 
usually within 24 hours. In years 
two through five, you can have this 
same protection for only $100 plus 
shipping. 

No other manufacturer offers 
this kind of warranty, because no 
other manufacturer can match the 
reliability of the Agile line of receiv-
ers. For example. in 5 years of serv-
ice, our Agile 24M/S has a proven 
record of less than 0.5% failure in 
the field. 

A Commitment to the Future 
Our dedication to research and 

innovative design is what has made 

Standard the fastest growing 
name in satellite receiving technol-
ogy. By maintaining, and even 
expanding that commitment, 
Standard is making certain that we 
will maintain that position of 
leadership. 

For more information call us: 
800/243-1357 or in California 
800/824-7766 ext. 275. 

Standard 
® Communications 
Standard Communications 
P.O. Box 92151 
Los Angeles, CA 90009-2151 

Engineered to a new standard 

See us at the NCTA Show at Booth 1642. 
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CHOOSE THE SPECIALISTS 
IN ADDRESSABLE REPAIR 

'g uru 
Analysts 

SERVICE SPECIALISTS 

JERROLD 0Alt 

TEST THE DIFFERENCE 

• Expanded Repair Service 
Oak addressables • Jerrold addressables 

Descramblers 
Standards 
Remote handhelds 

• Manufacturers' Warranty Service 
Including all factory 
authorized modifications 

• Reasonable Rates 
Standard labor & parts 
Optional Flat Rates 
Special Projects 

For prompt, reliable service, make your choice: 

v'ir 
Analysts 

SERVICE SPECIALISTS 

Corporate Office: 
112 E. Ellen Street 
Fenton, Ml 48430 
(313) 750-9341 

Eastern Facility: Western Facility: 
1255 Boston Ave. 2245 Camino Vida Roble 
W. Columbia, SC 29169 Carlsbad. CA 92008 
(803) 794-3910 (619) 438-4405 
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NCTA 'on the move' with annual show 
LAS VEGAS, Nev.—Are you ready for th( 
National Cable Television Association's an 
nual convention? With the theme. "Cable '85. 
On the move." this 34th annual convention. 
exposition and programming conference 
promises to deliver useful information for all 
facets of the industry. NCTA Cable '85 also will 
emphasize "how to contend with the ever-
changing consumer electronics industry." 
As for the exposition portion this year, the 

exhibit hall will be open for a total of 201/2 
hours. Eleven and one-half hours will be ex-
clusively for viewing exhibits, with no other 
event or panel sessions scheduled. Exhibit 
hours are: June 3, 10:30 a.m.-6 p.m.: June 4. 
10 a.m.-6 p.m.: and June 5, 10 a.m.-3:30 p.m. 
The NCTA has scheduled 11 technical 

breakout sessions this year. The who, what 
where and when for these sessions follows. 

Technical agenda 
Monday, June 3, 1985 
10:45 a.m.-12:15 p.m. 
• Session No. 1: Slaying the ingress/egress 
hydra (Room B) 

Moderator: John Wong, supervisory engi-
neer, Mass Media Bureau, Federal Communi-
cations Commission. Speakers: Ted Hanson, 
director of engineering services, Capital Cities 
Cable, "Dr. Strangeleak—or— How I quit 
leaking and learned to love the bomb"; Robert 
Dickinson, senior vice president, AM/E-COM, 
"Possible new approaches to leakage moni-
toring"; John Ward Jr., system engineer, Com-
cast Cablevision of Montgomery County Inc., 
"Ingress—Sources and solutions"; William 
Homiller, manager, headend engineering, Jer-
rold Division/General Instrument, "The impact 
of new FCC frequency rules on CATV headend 
system design and operation"; Ralph Haller, 
chief, Technical & International Branch, Fed-
eral Communications Commission, "CLI made 
easy." Standby speaker: Joe Lemaire, Ray-
chem, "Shielding repair in coaxial distribution 
cable." 

• Session No. 2: Contemporary develop-
ments in addressability and pay-per-view 
(Room D) 
Moderator: Graham Stubbs, vice presi-

dent, Engineering, Oak Communications. 
Speakers: Semir Sirazi, director, CAN Com-
munications Products, "Comparative study of 
hybrid-IPPV implementations"; Michael Er-
molovich, Subscriber Systems Division, Jer-
rold Division/General Instrument, "The econ-
omics of going addressable"; A.E. Hospador, 
senior applications engineer, Jerrold Division/ 
General Instrument, "Control of remote hubs in 
addressable CAN systems"; Anthony Wech-
selberger, vice president, systems engineer-
ing, Oak Communications, "The addressable 
system control channel: Will it become your 
system's weakest point?" Standby speaker: 

Michael Hightower, manager, advanced de-
velopment group, Oak Communications, 
"CATV decoder custom integrated circuit 
development." 

3:30-5 p.m. 
• Session No. 3: Off-premises promise—Get 
out of the house! (Room B) 

Moderator: Richard Kearns, vice presi-
dent,Communications Systems Division, 
Times Fiber Communications. Speakers: Jo-
seph Preschutti, vice president and general 
manager, AM Cable N Industries Inc., "Off-
premises addressability, system design and 
operational considerations"; Nancy Kowalski, 
product planner, subscriber systems, Jerrold 
Division/General Instrument, "Off-premises 
addressability: Can it measure up to set-top 
units?", James Van Cleave, vice president, 
engineering, Jerrold Division/General Instru-
ment, "A real-world system cost model for 
off-premises subscriber equipment"; John 
Simons (or Charles Wilder), technical services 
supervisor, Times Fiber Communications, 
"Star-switched networks in cable television"; 
Bud Campbell, American Television and 
Communications, "Powering the off-premises 
signal control system." 

• Session No. 4: Tests, measurements and 
performance analysis (Room D) 

Moderator: Dom Stasi, vice president, gen-
eral manager, MTV Networks. Speakers: 
Lance Katzfey, manager, product evaluation, 
Oak Communications Inc. "Automatic testing"; 
Ed Mitchell, manager of systems evaluation, 
Jerrold (Century III)/General Instrument, 
"Composit second order distortion and distri-
bution system performance"; William Gregory 
Kostka, engineering manager, Gill Cable, 
"Broadband sweeping: A new approach"; 
Michael Ellis, Scientific-Atlanta Inc., "Effects of 
channel loading on composite triple beat and 
cross-modulation"; Lamar West, Scientific-
Atlanta Inc., "Thermal characteristics of mod-
ern feedforward CAN amplifiers." Associated 
technical paper: Lamar West, "Standard 
methods for calculation of carrier-to-noise 
ratio in modern CAN equipment." 

Tuesday, June 4 
9-10:30 a.m. 
• Session No. 5: Audio advantages— MTS 
and digital audio delivery in the cable envi-
ronment (Room B) 

Moderator: Joseph Van Loan, vice presi-
dent, engineering, Viacom Cable. Speakers: 
Thomas Stutz, headend product manager, 

Jerrold Division/General Instrument, "The im-
pact of multichannel TV sound on cable sys-
tem headends"; William Thomas, director, 
communications services, American Televi-
sion and Communications Corp., "A digital 
audio system for CAN applications"; Israel 
Switzer, consulting engineer, I. Switzer Inc., 
"Audio program distribution in cable television 
systems"; Arthur Vigil, staff scientist, Oak In-
dustries, "Digital audio applications in cost-
effective cable N systems"; Alex Best, man-
ager, research and new business develop-
ment, Scientific-Atlanta Inc., "An overview of 
MIS issues." 

• Session No. 6: Fiberoptics — Reports from 
the field (Room D) 

Moderator: Brian Garrett, vice president, 
engineering, M/A-COM Comm/Scope Inc. 
Speakers: Pieter Kerstens (or Charles Breyer-
man), senior research associate, Philips 
Laboratories, "A FM/FDM/IM/WDM fiberoptic 
supertrunk for repeaterless transmission of 10 
video channels up to 45 km"; Robert Hoss (or 
J. Keeley), Warner Amex, "A fiberoptic private 
network for the Dallas Morning News"; Michael 
Carr, senior vice president, Compucon Inc. 
"Fiberoptics: CATV's friend or foe"; Jim Chid-
dix, senior vice president, Oceanic Cable-
vision, "Optical fiber supertrunking: A com-
parison of analog and digital approaches"; 
Lawrence Engdahl, manager, mechanical en-
gineering, Times Fiber Communications, "A 
discussion of a fiberoptic off-premises two-
way addressable converter system installa-
tion, the successes and lessons of Alameda." 

3:30-5 p.m. 

• Session No. 7: Square pegs/round holes? 
—Meeting the "cable-ready" challenge 
(Room B) 

Moderator: David Large, vice president, 
engineering, Gill Cable. Speakers: Joseph 
Stern, president, Stern Telecommunications 
Corp., "Cable-ready home electronics inter-
face devices and the culture and philosophy 
that surrounds them"; Larry Brown, vice presi-
dent, new business development, Pioneer 
Communications, "Accommodation of VCRs 
and stereo television in the design of sub-
scriber devices"; Geoffrey Gates, senior vice 
president, engineering and technology, Cox 
Cable Communications Inc., "Implications of 
the developing operating environment on 
CAN terminal equipment"; James Cherry, di-
rector, design engineering, Oak Communica-
tions Inc., "Multiple set-top terminals— 
Security issues of a master-slave con-
figuration"; Walt Ciciora, vice president, 
research and development, American Tele-
vison and Communications, "Progress report 
on the NCTA/EIA 'cable-compatible' commit-
tee activities." 

• Session No. 8: Aspects of plant design and 
architecture (Room D) 

Moderator: William Riker, executive vice 
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president, Society of Cable Television Engi-
neers. Speakers: Robert Blumenkranz, con-
sulting engineer, Jerrold/Century III Electron-
ics, "Superflat feedforward trunk amplifier de-
sign"; Richard Thayer, vice president, 
engineering, Times Fiber Communications, 
"Reducing attenuation of trunk and feeder 
cable"; Stanley Moote, vice president, Leitch 
Video Ltd., "The advantages of baseband 
video synchronization"; Dave Atman, sales 
manager, Lindsay Specialty Products Ltd., 
"Computer aided design in a tapped-trunk 
environment." 

Wednesday, June 5 
9-10:30 a.m. 
• Session No. 9: Improving customer service 
(Room B) 

Moderator: Larry Janes, senior vice presi-
dent, engineering, American Television and 
Communications. Speakers: Sharon Thomp-
son, Warner Amex Cable, "Total cable tele-
vision customer service"; Richard Clevenger, 
vice president, engineering, Cox Cable 
Communications, "Using service call mea-
surement to improve operations"; Frederick 
Baker, Viacom Cablevision, "Doing something 
about service calls!"; Gregg Nydegger, chief 
technician, Cardinal Communications, "Main-
tenance issues": Jim VanKoughnet, Manitoba 
Telephone System, "A broadband network 
status monitoring system using multiple pro-
cessors." Standby speaker: Paul Brooks, pro-
ject engineer, UACC Midwest Inc., "Mapping 
and map maintenance, simple methods that 
work." 

• Session No. 10: Signal relay—New de-
mands, new advances (Room D) 

Moderator: Scott Tipton, director, RF Sys-
tems, Home Box Office. Speakers: R.T. Hsu, 
Hughes Aircraft Co./Microwave Communica-
tions Products, "Improved AM microwave per-
formance with predistortion"; Preston White III, 
electrical engineer/consultant, Scientific-
Atlanta Inc., "CAD of TVRO earth stations"; 
Ned Mountain, director of marketing, Wegener 
Communications Inc., "Satellite transponder 
operation with video and multiple subcarriers"; 
T.M. Straus, chief scientist, Hughes Aircraft 
Co./Microwave Communications Products. 
"Tradeoffs in multichannel microwave trans-
mission system design." 

10:30-11:30 a.m. 
• Session No. 11: The digital domain— 
Transmission theory, practice and security 
strategies (Room B) 
Moderator: Archer Taylor, senior vice 

president, Malarkey, Taylor & Associates. 
Speakers: Niraj Jain, manager, technical staff, 
Philips Laboratories, "Technical considera-
tions of two-way interactive CATV"; Frank 
Stratton, manager, new business develop-
ment, Viacom Cablevision, "Packet-switched 
data communications"; Gregory Baxes, tech-
nical staff, communications services, .Ameri-
can Television and Communications Corp., 
"Digital techniques cure line segmentation 
scrambling problems"; Anthony Wechselber-
ger, vice president, systems engineering, Oak 
Communications Inc., "Encryption fundamen-
tals: An 'underly' technical overview." 

Pioneer's BA-5000 converter. 

Pioneer introduces addressable system 
COLUMBUS. Ono Pioneer Communica-
tions of America Inc. unveiled its enhanced 
one-way addressable system. the BA-5000. at 
a press conference in New York City on April 
17. A number of MSOs have committed sys-
tems to the BA-5000 including Warner Amex-
Boston. Group WCommunications. and Ante-
lope Communications, a Tribune Cable com-
pany. Deliveries will begin in June 1985. 

Accoraing to Pioneer the converter was 
designed to solve several problems facing 
today's cable operator. especially the incom-
patibility of cable converters and equipment 
among industry vendors. It integrates 
Pioneer's coded-key video scrambling with 
Jerrold's Tri -Mode in on converter. Options 
include a parental control feature. a time func-
tion for VCR compatibility and an IR remote. 

The BA-5000 also is designed to accept 
Pioneer additions such as IPPV phone and 
cable modules. and an MTS adaptor 

In keeping with this. Pioneer announced an 
agreement with Group W Cable to field test its 
multichannel television stereo (MTS) adaptor 
this fall in Group W Cable's systems The 
BC-S500 MTS adaptor automatically tracks 
out-of-band .stereo audio simulcast signals 
and sends the signal through a subscriber's 
existing amplifier and stereo speakers. 

TOCOM receives orders 
for security systems 
DALLAS —The TOCOM Division of General 
Instrument Corp announced that new orders 
have been received from Alcoa South Carolina 
and American Security Services. for TOCOM 
cable security systems TOCOM will install a 
IV-A central data security system and an initial 
quantity of TOCOM 3000A home security pan-
els on Dataw Island. a private unit residential 
community owned by Alcoa South Carolina. 

Fripp Island Cable is presently constructing 
a two-way cable system for the community that 
will provide both entertainment and residential 
security services to system subscribers. The 
TOCOM IV-A CDSS will be installed at the 
cable plant and will provide the alarm monitor-
ing and control of the residents home security 
panels. 
A second TOCOM IV-A central data security 

system has been ordered by American Secur-
ity Services of Middleburg. Va. American has 
entered into a joint venture with Community 
Cablevision Inc . a local cable system oper-
ator. to provide security service via cable for 
the first time to Middleburg residents. Instal-
lation pf the equipment and continuing moni-
toring services will be provided by American. 
with the cable communication path being 
supplied by Community Cablevision 

United Cable now 
on-line with CableData 
DENVER. Coio. - unitea Caoie Teievision 
Corp. has contracted with CableData to pro-
vide dn-line information services for all of 
United's 43 systems. representing over 
800.000 subscribers, "The capabilities of the 
CableData system will help us reach the cor-
porate objective of decentralization through 
standardization." stated United President Fred 
Vierra. 

Five data centers, each with a Tandem Non-
Stop TXP. are installed and operational. These 
centers will be tied into all United Cable sites 
via dedicated data lines. The network allows 
United to measure the performance of each 
system across a wide range of service and 
financial indicators. The network also is capa-
ble of further system integration, such as elec-
tronic mail, word processing and engineering 
design 
Twenty-two systems representing more 

than 400.000 subscribers are currently on-line 
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DX Gives You Big System quality 
at Small System Prices. 

Now you can have top-quality performance 
for a surprisingly reasonable price. The DSA-
643A Satellite Receiver from DX features dual 
block downconversion — unique for receivers 
in this price range. The DSA-643A uses a dis-
criminator circuit for signal demodulation, a full 
30 MHz bandwidth, and a unique threshold 
extension circuit. These features 
add up to a low threshold carrier- is 
to-noise ratio, commercial quality 
reception and low cost installation in 
any system. 
DX also provides the DSA-541 Block 

Downconverter. It features a highly stable 
ceramic resonator, with a fixed frequency of 

2800 MHz. Stability is maintained at a remark-
able ± 1 MHz over the entire — 30° to + 50° C 
temperature range. So you can install the down-
converter out of doors, at the dish, without con-
cern for frequency drift caused by temperature 

changes year after year. 
The innovative DSA-643A Satellite 

Receiver and DSA-541 Block Down-
converter are brought to you by DX, 
one of the most respected names 

in satellite television reception sys-
tems in Japan and around the world. DX also 
provides line amplifiers, power dividers, and 
other block downconversion-compatible 
accessories. 

DX 
ANTENNA 

DX Communications, Inc., A Subsidiary of C. Itoh & Co. (America) Inc. 
10 Skyline Drive, Hawthorne, N.Y. 10532 • (914) 347-4040 

Manufactured by DX Antenna Co., Kobe, Japan Reader Service Number 7. 
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with CableData. The remaining 21 sites, most 
of which are served by CableData's remote 
batch system, will convert during the next 12 
months. 

Avtek changes Its name 
AURORA, Neb. — Marshall Borchert, presi-
dent of Avtek Inc., announced that the elec-
tronic test equipment firm will change its name 
as of May 2, 1985. The new name. Riser-Bond. 
will be the only major change within the cor-
porate structure. The company will continue to 
manufacture a simplified time domain reflec-
tometer: as well, it will develop other similar 
products. 

Peach State Radio 
chooses Wegener 
NORCROSS, Ga. —Peach State Public Radio, 
a service of Georgia Public Television, has 
chosen the Wegener Panda* Il audio trans-
mission system to deliver its classical pro-
gramming from the studio to the station trans-
mitters. The Panda! II system is used to deliver 
audio with 90 dB dynamic range over a state-
wide microwave and fiberoptic link to the sta-
tion's 100 kW transmitters. Programming is 
broadcast to over 3 million listeners in Georgia 
and Alabama. 
The Panda* II system is used to provide the 

transparent transmission of the full range and 

ÍMACOM IS YOUR ONE SOURCE 
for High Frequency Satellite Distribution Components 

Whether yours is a commercial 
block-converted satellite system or 
one of the newer, high frequency 
home TVRO systems —you can rely 
on MACOM to have the com-
ponents you need. 

For example, we now provide top 
quality In-Line Amplifiers and 
Splitters for both systems that are 
commercial receiver compatible 
with DX, GI, M /A Com, Scientific 
Atlanta. Standard and Triple Crown. 

MACOM's I Aodel LA-915 
IN-LINE AMPLIFIER 
• Extends usable distance from dish 

• Provides additional signal to offset splitter 
losses in multiple receiver systems 

• Low noise/High gain design 

• Passes power thru to LNA and converter 

E Ideal for UHF pre-amp applications with 
PS-10 power supply and Diplexer optional 

',mom 
Yi I '• 

lemma A 91 5 e.   

-MUM= 
LA-915 

400-950 MHz 900-1500 MHz 

GAIN 24dB 20dB 

NOISE 2dB 3dB 

MACOM's 
quency 

SPLITTERS 
E Microwave design 

E Passes power thru one port 
for LNA and converter power 

lii 

HFS-2 

RETURN LOSS FREQUENCY THRU LOSS PORT TO PORT ISOLATION 

HFS-2 

HFS-4 
900-1500 MHz 3.5dB 

6.5dB 
20aB min 16dB 

Also available is MACOM's complete line of installation materials 
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WEATHER BOOT 1 2 ATTACHED 

RING CONNECTOR 

90rIB ISOLATION 
A El SWITCH 

MACOM INDUSTRIES/OEM 

CRIMP ON 
N-CONNECTOR 

II-COMIECTOR 

CRIMP MX 

ENTERPRISES 
8230 Haskell Avenue • Van Nuys, CA 91406 

Toll Free: (800)421-6511 • In California: (818) 786-1335 

A subsidiary of Pico Products 

See us at the NCTA Show at Booth 3915. 

Reader Service Number 8. 

transient properties of digital audio source 
material over satellite, terrestrial microwave 
and fiberoptic links. 

C-COR products slated for 
Manhattan's traffic control 
STATE COLLEGE. Pa. —C-COR Electronics 
Inc. will supply its new dual cable local area 
network amplifiers, power supplies, a switch-
ing device and other accessories to L.K. Com-
stock & Co. Inc. of Plainview. N.J., who has 
been awarded the contract to construct Man-
hattan's vehicular traffic control system. 
The broadband distribution system will con-

trol traffic lights and use video screens to 
monitor traffic flow in New York's borough of 
Manhattan. C-COR's systems design depart-
ment will perform some of the design functions 
for the traffic control system. 

State commission 
sponsors tech seminar 
ALBANY, N.Y.—The 11th annual Northeast 
Cable Television Technical Seminar, spon-
sored by the New York State Commission on 
Cable Television, will be held June 16-18 at the 
Roaring Brook Ranch and Tennis Resort in 
Lake George, N.Y. No technical sessions will 
be held the first day of the event; instead it has 
been reserved for registration, exhibits, a 
cruise on Lake George, and dinner with 
speaker William Finneran, chairman of the 
New York cable commission. 

Monday, June 17, 1985 
9-10 am—GE Com band system by Ron 
Polomsky 

10:30 a.m.-12:30 p.m.—System upgrade by 
Thomas Staniec of New Channels and Charles 
Martin of ATC 

1:30-2-30 p.m.—Contractor relations by Wil-
liam Harrison 

Converter repair by Robert Price of Brad 
Cable 

2:30-3:30 p.m.—Grounding, bonding and 
public safety questions and answers with Ken-
neth Foster and Thomas Conole of the New 
York cable commission staff 

3:30-7:00 p.m.—Exhibits open 

Tuesday, June 18 
9-10 a.m.— Maintaing 12 GHz AML by Bob 
Stanton of Hughes 

18 and 23 GHz FML by Donald Sicard of 
M/A-COM 

10:30-11:30 am.—System Sweeping by 
Peter Chunka of Wavetek 
Time selective spectrum analysis by John 

Huff 

11:30 a.m.-12:30 p.m.—New horizons: Stereo 
TV via cable by Eric Small of Modulation 
Sciences 
Closed captioning on cable by Peter Ungar 

of Source 



Broadband: For Performance, Flexibility, Reliability 
Broadband's line of quality amplifiers has your 

system covered from head-end to house-drop. 
Designed for CATV, SMATV and MATV home-
run or branching systems, they meet most require-
ments for home, apartment, condominium, hotel 
and motel distribution systems. 

Most feature push-pull hybrid circuitry for maxi-
mum output capability while minimizing distortion. 
Our new apartment amplifiers (SMDA-PLUS, 
XMDA-PLUS) and line extenders (BLX-PLUS) 
use the latest in power-doubler hybrid technology 
for state-of-the-art performance. 

Most Broadband units are available in 330 MHz 
and 450 MHz bandwidths and offer a range of 
gains and other options, such as two-way trans-
mission, plug-in pads & equalizers, gain & slope 
controls, powering options and so forth. Our amps 
can virtually be customized to your system's special 
requirements. 

Reliability is designed in, built in and proven out. 
Clean design concepts, quality components and 
thorough testing combine to produce solid per-
formers that do the job under the most demanding 
conditions. Most have several levels of surge 
protection and come in finned aluminum housings 
for excellent heat dissipation. Our design engineers 
have extensive field experience and have you in 
mind whenever they hit the drawing board. 

We'd like to say you can plug our amps in and 
forget them. But we'd rather you remember them — 
so you know who to contact when you need a 
tough, flexible amp. From head-end to house-drop, 
they're Broadband engineered, Broadband 
guaranteed. 

For additional information on specifications, 
pricing and delivery, call us toll-free at 
800-327-6690, or write Broadband Engineering, Inc., 
1311 Commerce Lane, Jupiter, Florida 33458-5636. 

Head-end Amplifiers • Trunk Amplifiers • I.ine Extenders • House & Apartment Amplifiers • Data Network Amplifiers 

UGH BROADBAND 
Quality and Innovation 

See us at the NCTA Show at Booth 2322. Reader Service Number 9. 
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Buy American: 
Is it un-American? 
By Isaac S. Blonder 

,3oncler-To, . aboratones Inc 

The current negative balance of trade ex-
ceeds $100 billion, the national deficit will 
probably reach $200 billion by year end, and 
we are experiencing some of the bank runs 
common in the depression years. Yet, the in-
flation rate is low, employment is high, most of 
the state and city treasuries are full, and polls 
find a high level of public confidence in the 
future. 
How long can America travel the deficit path 

at home and abroad before the inevitable fall? 
No segment of the population, enjoying some 
form of subsidy, is willing to sacrifice itself on 
the altar of economy. Apparently, our entire 
Congress owes its election to private pork 
barrels, leaving the president gloriously alone 
waving the battle flag of the budget with all his 
troops marching ingloriously to the rear. 

Since most economists fail to agree on any-
thing except that we are in a gargantuan fiscal 
crisis, I have to fall back upon my "Introduction 
to Economics" freshman course for a layman's 
analysis. 
To simplify the problem, we will postulate 

that the balance of payment condition is zero, 
i.e., the U.S. economy is isolated from external 
pressures. The classical answer to a spending 
spree and the ensuing deficit is inflation, which 
erodes the value of currency by the exact sum 
of the deficit. In other words, we pay the piper 
with deflated dollars. But why should there be 
any concern over a deficit and inflation if all it 
does is to change the value of our own 
currency? 

Virtually every country except the United 
States has experienced runaway inflation. The 
damages caused by an eroding currency poi-
son every aspect of the economy. Long-term 
loans, lines of credit and stock issues disap-

pear as capital sources for business and the 
overall climate is geared to cash or barter 
transactions. Inevitably, each citizen finds his 
standard of living declining even in the hypo-
thetically isolated society. Inefficiency in pro-
duction and chaos in our personal affairs are 
the fruits of inflation. 
Now let us return to 1985 with the negative 

$100 billion balance of payment and the $200 
billion federal deficit. What happened to the 
classical theory of currency erosion? Our dol-
lar is the king of all currencies in spite of the 
deficits. There are, however, two very tern 
porary fingers in the dike: 

1) The highest interest rate in the free world 
Foreign savers (including Japan) love the 
safety, low inflation and high interest rates of 
the U.S. securities, and exchange their sav-
ings for our debts. Our per capita debt load is 
now over $6,000, probably the world's highest. 

2) We are selling our capital assets to for-
eigners— land, buildings, minerals, farms, 
etc. When the good values are gone and the 
investment flow is staunched, the turnaround 
in currency stability will be sharp; there will be 
a crisis of confidence in the American dollar, 
and suddenly we will be bereft of our pros-
perity and confidence in the future. 

'The year that was' 
Until 1960, electronics manufacturers, in-

cluding Blonder-Tongue, operated in secure 
isolation from foreign competition. But that was 
the year that was! Two of our lines, Hi Fi and 
closed circuit industrial TV systems, both 
growing against American competitors, sud-
denly faced foreign factory products. In both 
cases the price for the complete item was the 
same as our bill of materials. It was as if the 
cost of foreign labor was so low that it rep-
resented the least factor in pricing the product. 

We pay our 
engineers to work 

for you. 
MAI Communications, Inc. 
MAI CATV, Inc. 
Call (800) MAI-CATV 
Reader Service Number 10. 

'The transition from 
free trade to tradeoff 
will occur when our 
national security is 
threatened by the loss 
of an industry vital to 
our defense' 
Turned out to be the case! We discontinued 
both lines that year, losing perhaps 100 jobs in 
the U.S. economy. As other consumer elec-
tronics manufacturers in the state of New Jer-
sey collapsed under the same pressures from 
overseas manufacturers, another 100.000 
jobs were lost. Many other industries tell a 
similar story. 
No nation in the world practices free trade as 

we do. As a manufacturer, I could tell hun-
dreds of stories of the barriers erected against 
us when there were similar items produced in 
their country. But the United States is ap-
proaching the end of the free trade era. The 
transition from free trade to tradeoff will occur 
when our national security is threatened by the 
loss of an industry vital to our defense forces. It 
could be steel, a commodity now underpriced 
by more than a dozen countries with sub-
sidized and protected facilities. 
Thus we may be compelled to make the 

decision to "buy American" and use the same 
tactics as are used against us. Unfortunately, 
the cure is worse than the disease. Instead of 
buying from the most efficient producer, we 
will have to "buy American" and our standard 
of living will inevitably erode. 
The real cure for this disease is to improve 

the efficiency of our industrial complex. To 
match the world leaders, especially from the 
Far East, our students should study at least 60 
hours a week, with no less than 12 hours in 
hard science; return to the six-day week; re-
duce law suits and government regulations by 
95 percent against business; and eliminate the 
taxes on business profits and capital gains. 
The alternative is to stay as we are and 

eventually lose our #1 status in every com-
petitive area. 
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Combine innovative ideas with more than fifteen years 
of experience in broadband system design and 

the result: 

CATEL SERIES 3000 

The Multi-purpose Modular FM Transmission System for Broadband Networks... 
Coaxial Cable, Fiber Optics and Microwave. 

HANDLES YOUR SYSTEM 

REQUIREMENTS 

The Series 3000 offers a modular construc-
tion which can be readily configured to 
meet your requirements. The chassis is a 
standard EIA 51/4 " rack mount with regu-
lated power supply that accepts up to eight 
(8) modules including: 

• Video Transmission Modulators/ 
Demodulators (NTSC or PAL/SECAM) 

• Wideband I.F. Modulators/Demodulators 
(NTSC or PAL/SECAM) 
• Sub-Carrier Audio Modulators/ 
Demodulators 

• Video Input/Output Processors 
• Input/Output Converters 

(14 MHz to 450 MHz) 
• Ti Modems 

ADVANCED CIRCUITRY— 
ADVANCED CHOICES! 

• Covers 5 octaves of Operating 
Frequencies 

• Fiber Optics, CATV Coax and Microwave 
Compatibility 
• User Programmable—Different Clamping 
Emphasis, Supplementary Phase 
Equalization and Signal Filtering 
• Front Panel Diagnostics for Easy System 
Adjustment 

MEETS YOUR APPLICATION 
NEEDS 
• CATV Supertrunking 
• Studio Links (SIL) 
• Satellite TVRO to Headend 
• High Speed Transmission of Data &Voice 

The CATEL Series 3000 is the FM transmission system that gives broadband 
users superior performance, high reliability and unequalled convenience. 
Call CATEL Telecommunications today at (408) 988-7722 for the answer to 
your broadband transmission system needs. 

Reeder Service Number 11. See us at the NCTA Show at Booth 2139. 

CATEL 
TELECOMMUNICATIONS 
DIVISION OF UNITED SCIENTIFIC CORPORATION 

4800 PATRICK HENRY DRIVE 
SANTA CLARA, CA 95054 
(408) 988-7722(TWX 910-338-2283 
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Pre-empting problems 
without test equipment 
By P.J. Otten 
Vice President of Engineering, MAI Communications Inc 

This preventive maintenance (PM) program 
relates more to how people are trained and 
how they react to all-around situations in daily 
CATV plant activities. To implement a suc-
cessful program, the most important links are 
the service and maintenance technicians. 
These people are the backbone of every cable 
television system. The "chief" can write and 
direct a program, but without the cooperation 
of everyone, it won't work. 
We must start by an education process to 

stress maintenance up front. All system oper-
ators have, or should have, a construction 
manual loaded with good ideas, which is the 
foundation for a well-built plant. When the plant 
is built to proper specifications, one would 
have a base of perfection to start the PM pro-
gram from. All nuts and bolts are corrosion 
free, all electrical connections are clean and 
tight, and the elements have not yet started to 
take their toll. At this point, people come into 

the picture for a PM program. Now begins an 
education process. This process must start 
with proper technique dedicated to the main-
tenance of this well-built plant. The senses of 
these people must be directed toward the 
proper inspection of the plant at all times. 
The sense of sight is the one that needs the 

most training. As a person rides the cable 
plant daily, this sense needs to be sharpened 
to a degree where visual problems are spot-
ted, recorded and repair is put into motion 
before customer-related problems occur. As 
time progresses, this sense becomes sharper 
and sharper. One begins to see things that 
never stood out before. For example, the tree 
branch rubbing the cable as new growth 
comes can cause the lashing wire to break or, 
worse yet, for the branch to wear a hole in the 
cable and enable water to get in. When a 
technician opens an amplifier to check levels, 
a visual inspection of the location should take 
place at that time. The inspection should 
cover: 

\A/Ave-re-PC 

Get us into 
your system. 
To keep subscribers happy. 

you need fast, accurate, afford-
able system maintenance. 
Which means you need our 
Mode11881 System Analyzer. 
With this microprocessor-

controlled, 4 MHz to 1 GHz 
instrument, you can quickly de-
tect amplifier distortion all the 
way from headend to sub-
scriber. Tests are as simple as 
pushing a button. Built-in fea-
tures include carrier to noise, 
hum modulation. FM deviation, 
cross modulation, and com-
posite triple beat.The Model 
1881 also calibrates itself auto-
matically, which ensures 
accurate repeatability. 

For a free demonstration, 
call Toll Free 800-622-5515. 
In Indiana, phone 
317) 788-5965.) Wavetek 
ndiana, Inc., 5808 Church-
men, [P. 0. Box 190) Beech 
Grove, IND 46107. TWX 
810-687-6038. 

Reader Service Number 12. 

'(The) sense (of sight) 
needs to be sharpened 
to a degree where 
visual problems are 
spotted, recorded and 
repair is put into 
motion before ... 
problems occur' 

• Strand condition 
• Lashing wire 
• Heat shrink 
• Weather gaskets 
• RFI gaskets 
• General condition of amplifier modules 
• Hold-down bolts (rusty, corroded) 
This list can be expanded to cover all prob-

lems encountered. The point is to expand be-
yond looking for level changes when opening 
amplifiers. Once again the problems seen 
must be recorded and repair put into motion 
before problems occur. 
Now the aural sense needs to be expanded. 

This is where we need to be careful that prob-
lems spotted in the field do not become words 
wasted in the wind. Problems need to be 
documented so corrective action can start to 
be implemented. As well, the line of com-
munication between people must be opened. 
The veterans will talk to the rookies, and the 
rookies will become veterans. As the more 
experienced relate problems they have seen 
to the new people, this begins to sharpen their 
senses. 
Classroom sessions provide an excellent 

environment for aural communications. 
Whether they are formal and complete with 
visual aids in a classroom or just held in the 
lunchroom in a round-table environment, the 
education of our people should not stop at any 
time in their career. Literature on new equip-
ment needs to be distributed, discussed and 
completely understood by all of the people. 
The next sense that has to be expanded on 

is sensibility; this goes hand-in-hand with re-
sponsibility. If you look at the definition of these 
two words, once the sense of sensibility is 
sharpened, responsibility naturally will take 
place. 
As aural communications take place, visual 

application happens, sensibility grows and 
responsibility develops in our people; and a 
well-planned preventive maintenance pro-
gram will work. When this program works, the 
cable television system works, the end user 
(subscriber) is delivered quality product (pic-
tures) and service calls are kept to a mini-
mum—which means more time can be spent 
on preventive maintenance. 
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Everybody Loves The Md 
Introducing the state-of-the-art in satellite 

antennas, The Pico KID'.'' 
The Pico KID's low profile shape is pleas-

ing to the eye. But, its price and performance 
are what make it the best buy in home satellite 
reception. 

The small 4' x 7' reflector is built to retain 
its shape for life, using tough, resilient and 
lightweight plastics. 

Underneath the KID's outer coating is a 
smooth copper surface to maintain the integ-
rity of the reflected satellite signal. 

The KID's specially designed feed is fully 
offset. As a result, there are no obstructions in 
front of the reflector, and no shadows to reduce 
efficiency. Where terrestrial interference is 
present, no other antenna works as well. 

The Pico KID can look at all the satellites 
too, using its strong, lightweight, true polar 
mount. 

That's why everybody loves the KID. 

To find out how you can put the Pico KID 
to work for you . . . 

CALL TOLL FREE: (800) 336-3363 

PPRODUCTS INC 

PICO PRODUCTS, INC. 
HOME SATELLITE DIVISION 
103 Commerce Boulevard 
Liverpool, New York 13088 

DISTRIBUTION CENTERS: 

415 Gator Drive, Lantanna, FL 33462 
8230 Haskell Drive, Van Nuys, CA 91406 
103 Commerce Blvd., Liverpool, NY 13088 

See us at the NCTA Show at Booth 3915. 
Reader Service Number 13. 



Power supplies in broadband systems 
When CATV was undeveloped and before 
solid-state technology was prevalent, high 
voltage power supplies were required be-
cause of the vacuum tubes used in the ampli-
fiers. Today's broadband amplifiers are made 
using solid-state components that require low 
voltage direct current (DC) power in order to 
operate. There are ways ranging from feasible 
to problematical to power the amplifier to op-
erate the solid-state components. Choosing 
the best power supply for a system requires an 
understanding of the different powering 
methods available. 

By Kevin J. Hamilton 
Applications Engineer, C-COR Electronics Inc 

A low voltage DC power supply such as a 
battery placed at the amplifier could be used 
to provide power for the station. However, 
doing so would be costly because batteries do 
not have the required continuous operating 
time of years, or even months on a single 
charge. Furthermore, because of their very 
nature, the batteries would require constant 
attention. Carrying the battery theme one step 
further, positioning one at a location that could 
power several amplifiers would reduce the 
number of batteries; but they still would be 
limited by time and maintenance requirements. 
A more sophisticated powering scheme is to 

place an alternating current-to-direct current 
(AC-to-DC) power supply at a common power-
ing location and simulate a battery. In other 
words, it would receive an AC utility power 
input, and provide a regulated DC output to 
several amplifiers. Such a power supply is an 
emulation of a battery, but doesn't have the 
hindrances of limited available charge and 
excessive upkeep. 

This configuration was actually used in the 
early days of CATV, however, practical prob-
lems soon became evident. The dissimilar 
metals used in the cable and connectors, 
combined with the moisture present between 
the metals in essence created a small "bat-
tery." Additionally, the DC voltage present on 
the coaxial cable charged this "battery" and 
caused electrolysis. Electrolysis precipitated 
corrosion in the cable and decreased its life. 
As a result of the problems associated with 

DC, AC (60 Hz) became the desirable means 
of powering. AC tends to undo the effects of 
electrolysis by "discharging the battery" on the 
negative cycle. Electrolysis can still exist in an 
AC system, but is greatly reduced. 
There are some in the broadband com-

munications industry who have thoughts of 

abandoning the conventional 60 volt, 60 Hz 
powering. Rather, they would like to return to 
DC powering or initiate 400 Hz powering. The 
reasoning behind these thoughts is rather 
straightforward: DC and 400 Hz powering 
would enable smaller power supplies in the 
trunk station, eliminate some of the heat gen-
erated in the station and increase amplifier life 
expectancy. (Excessive heat is detrimental to 
amplifier life.) 

In a DC system, the amplifier power supply 
would basically consist of a DC voltage regu-
lator rather than a transformer and associated 
components. Elimination of the transformer 
reduces weight and heat in the station and 
gains the advantages of a cooler operating 
temperature. 
The problem that existed with DC powering 

was electrolysis. Electrolysis existed because 
three elements were present: dissimilar 
metals, moisture between the metals and DC 
voltage. Today's construction techniques 
greatly inhibit the variable of moisture. Newer 
coaxial cable designs use aluminum outer 
conductors, which are very similar in metal 
content to the aluminum connectors and am-
plifier housings. This reduces the variable of 
dissimilar metals found in the older systems. 
As long as moisture, which acts as an electro-
lyte, is not present, and as long as dissimilar 
metals are not present, electrolysis cannot 
occur. Therefore, DC powering could be used 
with little fear of electrolysis. 
The merits of 400 Hz powering are demon-

strated by the military and the aviation industry 
usage of it. A formula used in the electro-
magnetics industry that relates a transformer's 
secondary voltage to the source frequency 
and the effective core area is: 

E = 2NAfB 

where: E is the secondary voltage 
N is the number of turns 
A is the effective core area 
f is the source frequency 
B is the flux density 

Two variables that are practical to change 
are the core area and the source frequency. If 
the frequency is increased, then the required 
effective core area could be decreased. Be-
cause the weight and size of a power supply 
are considerations, reducing the core area 
would be ideal. A reduced core area would 
mean a size and weight reduction—the very 
reason 400 Hz is used in aircraft. In fact, a 400 

Ohm's Law wheel 

Hz power supply would be about 25-30 
pounds lighter than a comparable two-
transformer 60 Hz supply as found in standby 
power supplies. With 400 Hz on the cable, the 
trunk power supply size, weight and cost 
could be reduced. 

Although both 400 Hz and DC powering are 
advancements in cable powering techniques, 
few equipment vendors supply amplifiers ca-
pable of operating with either form of powering 
because the vendor would be one of a few in a 
limited market situation. Buyers would not 
want to buy a piece of gear that they can get 
from only a handful of suppliers. An indus-
trywide agreement is necessary for either 
powering technique to gain widespread 
populárity. 

30 vs. 60 volt powering 
When considering how a system will be 

powered, one must consider what voltage will 
be carried on the coaxial cable. Local ordi-
nances or industrial safety restrictions may 
dictate the maximum voltage that may be car-
ried on the cable. If these limitations do not 
exist, 60 volt powering is more economical 
than 30 volt powering, for several reasons. 
One is very similar to the reasoning used in the 
electric utility industry: higher voltages allow 
more efficient power transmission. Since 
power = PR, less power is dissipated with 
lower currents flowing through a resistance. 
Therefore, increasing the voltage (decreasing 
the current) for transmission will reduce the 
power loss in the coaxial cable. 
A second reason to use higher voltage in-

volves practical system design. A trunk station 
power supply module may be capable of 
using 60 or 30 volt powering. However, the 30 
volt powering requires more current, which 
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results in more voltage drop across the coaxial 
cable (I*R), and therefore lower input voltages 
at the succeeding amplifiers. Starting with a 
lower voltage (30 rather than 60), plus a 
greater voltage drop, an input voltage may 
soon be obtained that will cause improper 
operation of the amplifier; a voltage-limited 
situation. Fewer amplifiers can be cascaded in 
this situation. More current also means that the 
power supply will reach its current rating 
sooner due to the increased loading; a 
current-limited situation. In 30 volt systems, a 
voltage-limited situation will probably exist be-
fore a current-limited one. 
A myth about 60 volt powering: "60 volts is 

twice 30 volts and is therefore twice as 
dangerous." It is true that 60 volt systems will 
deliver twice the current across a resistance, 
but the voltage and current are still low enough 
that harm is not likely. 

Sine vs. square wave powering 
Various powering waveforms are available. 

The most common in broadband systems are 
sine, square and quasi-square. Each have 
attributes making them desirable in some situ-
ations and undesirable in others. Sine wave 
powering is easy to produce, but is not a form 
that is efficiently converted to DC in the ampli-
fier power supply. A square wave would be 
desirable because it is very close to a DC form 
in terms of power and voltage in the waveform. 
Using a square wave allows a lower peak 
voltage than a sine wave, while still providing 

the same amount of power. However, a square 
wave contains undesirable harmonics and is 
hard to produce. Consequently, a quasi-
square wave requires only slightly higher volt-
ages than a pure square wave, does not con-
tain harmonics as does the pure square wave, 
and its powering is easily produced by driving 
the power supply ferroresonant transformer 
into saturation. Using the ferroresonant trans-
former additionally provides voltage regu-
lation making it desirable over some sine wave 
systems. Several sine wave power supplies 
use linear transformers, which are sensitive to 
input voltage fluctuation. Some sine wave 
supplies use a ferroresonant transformer to 
generate a square wave, and then generate a 

sine wave from the regulated square wave 
output of the transformer. But this is more 
costly and does not have any advantages over 
the quasi-square wave supply. 

Standby power supplies 
Solid-state components in broadband am-

plifiers not only reduce power requirements at 
the station, but also increase the reliability and 
life expectancy of the station. In fact, most 
short-term system outages are due to utility 
power interruptions rather than amplifier out-
ages. Utility power interruptions can disable 
an entire system and create customer com-
plaints, assuming the customer has power at 
his television set. There could be a utility inter-
ruption that does not affect the subscriber, but 

only the power feeding the broadband AC 
power supply. In this situation, the amplifiers 
will not receive power to operate, but the cus-
tomer will still have power in the home. Nat-
urally, the cable operator will be blamed for the 
lack of a picture when in reality it is the fault of 
the utility company. 

In data systems where megabits of infor-
mation are carried on the cable system and 
customers are paying premium rates for this 
service, continuous powering is especially 
critical. If customer service is desired when the 
subscriber has power, then a backup power 
supply that operates on batteries is recom-
mended. Although a standby power supply 
has a limited operating time because of the 
batteries, at least there is continued service for 
a short while during the outage rather than no 
service at all. Most standby power supplies 
are capable of powering the cable system for 
the short amount of time that the utility power is 
unavailable. Longer outages are usually 
scheduled and the cable operator can take 
measures to provide a generator for his sys-
tem should the standby unit provide in-
sufficient time. 

Proper care of a standby power supply is 
essential, including monitoring the condition 
and in some cases presence of batteries. The 
power supply is partially self-maintaining in 
that it will keep the batteries charged, but the 
power supply cannot add fluid to the battery 
cells or replace defective plates. A service 
representative must visit the power supply site 
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and perform these maintenance functions. 
Battery service and life is determined by 

proper charging. Three charging schemes are 
commonly used: float charging, trickle charg-
ing and cycle charging. Float charging is a 
process that maintains a continuous voltage 
slightly higher than the desired full charge 
voltage. Trickle charging is a technique that 
provides a very small continuous current into 
the battery. With both trickle and float charging 
techniques, there is the risk of gassing the 
batteries. When a battery is continuously 
charged, the battery cannot absorb all the 
energy from the charging process, especially 
as it approaches full charge. The excess en-
ergy causes the electrolyte to break down into 
its component gasses, creating a dry battery. 

A good power supply, which uses either tech-
nique, will include a timer that times how long 
the batteries are charging, and stops charging 
after a programmed period of time even if the 
batteries are not fully charged. Cycle charging 
charges the batteries to a voltage higher than 
desired and then stops the charging process. 
This is a safer charging method in terms of 
battery health but takes longer to accomplish. 

It is not uncommon to find a standby power 
supply with automotive batteries installed. This 
is not a recommended practice because auto-
motive batteries, although fine for automotive 
applications, are not capable of withstanding 
the stresses that a battery will experience in a 
standby unit. Rather, deep cycle batteries are 
recommended for standby applications, as 
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they are constructed with fewer and thicker 
plates to give the battery greater mechanical 
strength, and are capable of supplying current 
for longer periods of time than the automotive 
battery. Thicker plates allow many times more 
full discharge cycles than automotive-type 
batteries, which are designed to supply high 
starting currents using a larger number of thin-
ner plates. 

It is important to use the correct type of 
battery for your power supply's charger; not 
because the charger will be damaged, but 
because the charger is designed with a cer-
tain kind of battery in mind. Use of the correct 
battery type will help ensure longer service 
from the battery, and consequently longer op-
eration in backup situations. 
Components of a standby power supply 

include: batteries, AC input detector, switch, 
inverter, regulator and charger. An AC input 
detector is necessary to detect the presence 
or absence of utility company power. If the 
utility power drops out, a signal is sent to the 
switch, which then connects the batteries to 
the inverter. The inverter takes the DC from the 
batteries and converts it to the AC required by 
the amplifiers. 
The most common form of voltage regula-

tion is termed ferroresonant. Although there 
are disadvantages of ferroresonant regulation 
such as frequency and temperature sensitiv-
ity, the advantages make this type of regula-
tion the best choice. Ferroresonance is highly 
reliable, has a low cost and simple construc-
tion requirements, and an input power factor 
that makes powering the system less costly. 

Status monitoring of standby power 
Status monitoring is recognized as a valu-

able tool. It enables an operator to know at any 
instant the operating characteristics of his sys-
tem, such as signal levels and power supply 
voltages. The operator can then monitor 
critical parameters, evaluate the condition of 
the system and, if necessary, take action to 
correct faulty conditions. 

Status monitoring of standby power sup-
plies enables a cable operator to know the 
condition of the AC power supplies. This fea-
ture has as much value as an amplifier status 
monitoring system. An advanced status moni-
toring system allows the system operator to 
"exercise" the batteries by forcing the unit into 
standby operation. An advanced status moni-
tor also would monitor battery voltage, the 
unit's operating mode, the operational status 
of the charger, input/output voltage, output 
current and charger current. These features 
help ensure that the operator has "ready" 
standby power supplies. 

Conclusion 
Although power supplies are "simple" devi-

ces, there are many factors that make each 
manufacturer's unique. When choosing a 
power supply, carefully consider your system 
requirements and whether or not standby 
power supplies and monitoring are necessary. 
For most cable systems, status monitoring is 
desirable for system diagnostics and pre-
ventive maintenance. 
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Cost-effective powering 
The ideas put forth in this article are to highlight 
areas that can decrease the time frame 
needed to activate cable system power sup-
plies, as well as minimize the number of power 
supplies used. These methods have worked 
well in a number of systems and, when incor-
porated into existing procedures, may prove 
helpful in optimizing time and reducing costs. 

By Robert E. Sturm 
President, Communication Systems Design & Planning Inc 

In today's state-of-the-art cable com-
munication system, the cost of providing 
power to the system is consuming a greater 
share of the construction and operations 
budget than has been associated with new 
system activation in the past. It is an area often 
overlooked during the complicated start-up 
process of a new system or the rebuilding and 
upgrading of an existing one. 
From an operations point of view, it is 

reasonable to expect the cost of power to 
increase during the life of the system. With a 
minimal amount of advanced planning for 
power supplies during the start-up phase of 
building a cable communication network, a 
manager can have a higher degree of cer-
tainty that power will be available to energize 
his newly built plant in a timely fashion, pos-
sibly increase his subscriber revenues and 
help minimize operating costs over the life of 
the system. 
From a system powering stand point, it is 

important that the total project be completely 
designed with power supply locations cal-
culated prior to the start of the construction or 
rebuild effort. A cable system can be most 
efficiently powered when the total plant layout 
is known. This should include any provisions 
for future development and plant expansion. 

The most efficient method for calculating 
power supply locations is to start the process 
at the system extremities (the last line extender 
being fed from the last trunk amplifier in the 
longest cascade of the system) and cal-
culating optimum power supply locations in a 
backward fashion toward the hub or headend. 
In this manner, power supplies can be stra-
tegically placed and loaded to their optimum 
rating. This method also will eliminate the 
possibility of placing any unnecessary power 
supplies. 

Starting the system powering calculations at 
the headend or hub and working the cal-
culations outward toward the system ex-
tremities increases the probability of placing a 
partially loaded power supply at terminations 
of the trunk system. This "powering out" 
method is commonly used when the system 
design is not completed prior to the start of 
construction. As a result, a system powered in 
this fashion may require as many as 15 per-
cent more power locations than normally 
would be needed. If the system is a dual cable 
system, the number of actual power supplies 
could be increased by 30 percent. 
The completed system design should in-

clude all of the home subscriber networks, 
institutional networks and any special inter-
connect networks that may be required. Not 
only will having the completed system design 
allow an operator to identify all of the required 
power supply locations, it also will allow for the 
plant to be scheduled for construction in a 
more cost-effective manner. The home sub-
scriber network trunks that pass the greatest 
number of homes can be assigned priority 
numbers and scheduled for makeready, con-
struction, activation and marketing in 
sequence. 

There are many fine cable construction con-
tractors with excellent reputations for getting 
plant built on time. Any of these contractors 
can build plant at any rate per month a con-
struction budget will allow for. But if the new 
plant cannot be energized shortly following the 
construction phase, installations are delayed 
and subscriber revenues are lost. These lost 
revenues cannot be recaptured. 
With all power supplies located, the in-

stallation and activation of the supplies can be 
scheduled with the local public power com-
pany in a much more controlled and cost-
efficient manner. Table 1 illustrates key data 
concerning the activation sequence for power 
supplies within a system. Priority numbers can 
be assigned to each supply and those num-
bers coordinated with the local public power 
company for activation. The activation se-
quence can be scheduled to allow for "float 
time." That is, activation can be planned well in 
advance of the cable plant construction to 
ensure that the supply will be active at the 
appropriate time for installs to commence. By 
assigning and tracking priority numbers, a 
manager can always be abreast of the status 
at all the various stages of power supply acti-
vation and manage the sequence to coincide 
with new plant construction. Potential sub-

Table 1: Power supply priority list 

Power supply 
number Hub Map # Pole # 

HSN 1 1 5050 12 345T 

HSN 2 1 5050 12/889TC 

HSN 3 1 5050 13/879TR 

HSN 4 1 5150 14/657DC 

HSN 5 1 5150 14/6920A 

HSN 6 1 5150 14/234DD 

HSN 7 1 5051 15/12454 

HSN 8 1 5051 15/234 D 

HSN 9 1 5051 15/879BB 

HSN 10 1 5151 19/349FF 

HSN 11 1 5151 19/768K 

HSN 12 1 5151 19,290GO 

HSN 13 1 5151 19/1789C 

HSN 14 1 5151 19/132/11 

HSN 15 1 5251 20/2245 

HSN 16 1 5251 20/512TF 

HSN 17 1 5251 20/78340 

HSN 18 1 5252 21/902-A 

HSN 19 1 5252 21/432-B 

Street 
name 

Activation Date 
sequence # Installed 

City 
insp. 
date 

Power 
co. 
Installed 

Cable 
plant 
activated 

1023 Main 

2045 Main 

1515 Elm 

234 E Spring 

1212 Swinton Dr. 

6725 Baron Rd 

1508 Twisting Tree 

3510 Twisting Tree 

310 Maple Dr 

1600 Penn Ave 

8201 E Bnarwood 

6900 E Bnarwood 

5004 Swinton Dr 

310 Magnolia 

2105 Fulton Ave 

1108 Railroad St 

1100 Bird Creek St 

1290 Chobe Rd 

6290 Penn Rd 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

3-5-84 

3-5-84 

3-6-84 

3-6-84 

3-7-84 

3-8-84 

3-8-84 

3-9-84 

3-9-84 

3-9-84 

3-11-84 

3-11-84 

3-11-84 

3-11-84 

3-12-84 

3-12-84 

3-12-84 

3-12-84 

3-13-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

4-15-84 

5-5-84 

5-5-84 

5-5-84 

5-5-84 

5-8-84 

5-8-84 

5-8-84 

5-8-84 

5-9-84 

5-9-84 

5-9-84 

5-9-84 

5-10-84 

5-10-84 

5-10-84 

5-10-84 

5-10-84 

5-11-84 

5-11-84 

5-10-84 

5-10-84 

5-10-84 

5-10-84 

5-13-84 

5-13-84 

5-13-84 

5-13-84 

5-14-84 

5-14-84 

5-14-84 

5-14-84 

5-15-84 

5-15-84 

5-15-84 

5-15-84 

5-15-84 

5-16-84 

5-16-84 
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Table 2: Power supply operational costs 

Power supply (PS) rated output wattage   900 
Total system power supplies  250 

Ave. watts 
drawn PS 

900 

800 

700 

600 

500 

400 

300 

Total kwhr 
drawn month 
for system 

167400 

1 48800 

130200 

111600 

93000 

74400 

55800 

Ave. cost 
per PS 
per month 
$61.20 

55.23 

49.26 

43.30 

37.33 

31.36 

25.40 

Commercial power costs 

Kilowatt-hour cost 

Fuel charge 

Cost kwhr 

Meter charge 

Ave. cost 
per year 
per PS 
S734.34 

662.75 

591.16 

519.56 

447.97 

376.37 

304.78 

Ave. cost 
for 15 years 
per PS 
$11015.14 

9941.24 

8867.33 

7793.43 

6719.52 

5645.62 

4571.71 

.06316/kwhr 

.01703/kwhr  

.08019/kwhr 

$7.50/month 

15-year power 
cost for all 
system PSs 
$2,753,785.08 

2,485,308.96 

2,216,832.84 

1,948,356.72 

1,679,880.60 

1,411,404.48 

1,142,928.36 

scribers can be marketed and added to the 
system revenue base at a much more con-
trolled pace. 
There are many excellent power supplies 

available to the system operator today. How 
those power supplies are applied to a new 
system has a direct impact upon the oper-
ational costs of that system as illustrated in 
Table 2. The utility cost per kilowatt hour and 
meter charge, used in this model, are fairly 

typical of rates charged by public power com-
panies. Rates, of course, will vary from area to 
area across the country. Table 2 assumes that 
all supplies are metered. 

If our model could be powered by 10 per-
cent fewer power supplies, this would result in 
a substantial savings. One could expect to 
achieve this reduction with a reasonable 
amount of advanced planning. A 10 percent 
reduction would result in an operational cost 

savings, over the life of the system, of ap-
proximately $33,750 in meter charges alone. 
Double that amount if the plant is dual cable. 
The items mentioned are a few that the op-

erator should consider during the advanced 
planning stages for providing power to his 
system. A little time spent reviewing the 
powering can directly affect the timely addition 
of subscribers to the system and add to the 
profitability of the system. 

Does Your Cable System Have A Filtering 
Need Help Today? 

Call our Applications Engineers Now! 

They can help you choose from over 800 CATV 
filters, or they can quote you a special before you 
hang up. How long will you have to wait? Delivery 
is usually less than 1 0 days. 

• Bandpass Filters 

• Pay TV Traps and Tiering Filters 

• Filter Networks for Multisubscriber Hookups 

• Co-Channel Eliminators 

• TVRO Interference Suppression Filters 

• CARS Band Filters & Traps 

You don't have catalog C 84? This complete 
product guide features over 800 filters and traps 
for CATV/MATV SMATV/TVRO. Call us for your 
free copy today— and have it on hand when pro-
blems crop up. It's FREE! 

Mr= 
MICROWAVE FILTER COMPANY, INC. 

DISTRIBUTORS WANTED! 
Call Bill Bostick at our plant 
toll free for more information 

Jean Dickinson will help you 
select a standard filter—or 

design a special for you. 

Toll Free: 1-800-448-1666 
Collect (NY/HI/AK/Canada): 315-437-3953 

Problem? 

Free catalog C 84 

Reader Service Number 19. 
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Figure 1: Typical powering configuration (450 MHz system) 
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A step-by-step method of 
solving your power requirements 
Ronald B. Adamson 
Sales Applications Engineer, Texscan Instruments 

Powering requirements vary widely from 
system to system depending, mainly, upon 
amplifier configurations utilized and the cable 
used to interconnect them. Every amplifier has 
a specific power requirement and different 
cable types/sizes have specific resistances 
per unit length. All of these parameters are 
specified by the respective manufacturers. 
The purpose of this article is to present a 

step-by-step solution to a typical system 
powering problem. In general, the approach 
presented here can be applied to any system. 

Figure 1 represents a portion of a typical 
trunk/distribution system. The powering prob-

lem is: 1) What is the total power used, and 
what must be provided by the power supply? 
2) Will there by sufficient power available for all 
of the amplifiers in the layout? 

Step 1: Determine total power requirements. 
(Since current will be used in subsequent 
steps, this step will be solved in terms of total 
current. Amplifier manufacturers generally 
specify unit power needs in terms of watts and 
amperes. The amplifier power requirements 
specified here are based upon linear regulator 
power supplies. Switching regulator power 
supplies have lower power requirements.) 
• 3 trunk/distribution 

amplifiers w/ACG (0.9 A) 3 x 0.9 = 2.7 
amperes 

• 2 trunk/distribution 
amplifiers w/MGC (0.85 A) 2 x 0.85 = 1.7 

amperes 

• 17 line extender 
amplifiers (0.36 A) 17 x 0.36 = 6.12 

amperes 

System total = 10.52 amperes 

Solution 1: The power supply has suf-
ficient load current capacity (14 amperes, 60 
VAC) to power the Figure 1 layout. 

Step 2: Determine the equivalent resistance 
(RED) of each cable length used (manu-

28 MAY 1985 COMMUNICATIONS TECHNOLOGY 



COMS0111 
- . .•:-..... 

1., ',. _ ,./..-_-__ , _ . 
.... .-... 7'54' -• -.-e-- - ?e*:: '  
-e., --- • '''';'-'"'"- . "  . . ..• .:,.. _•••• . . --., - „Iv - ' ' t. -.. • ;•,,e.,,,, ,.. rb. - ,.,:_-.;-....e',-.. .. .., --- , ..- . - 

4.;:  -- «.r. ,- '...,•• • 
- -;,_ ità.,;..; .4"::, .... _ 4- 
. - ... • ..; • ., • "'de** 

,.. 'i. .0 .... 
• 1, , de-Pb . 
- 4.-4 -.. • ''''' -.>4' gee • 
4 Ac- -..1,'-'• - e" • •• 

iii,:..., -•• 4., . .,:' 4 r - • ... • i.r. le .. le . .ut :.- ... • ... -Ur ...- r, 
.. ; 4' lb, *-- :op« " .4,;•the' - ' • 
)..0....... ••• 0 ••• ,.. • • li, 7 • 

0  VII> • 4 .;i• e. 

I 

• 

-114 

4. * • 
etir 

end* e.t' 
• ,if 

4,#••• 

;11* 

art.e. 

-oef- „.,.., . 
e. ' <Et ,.›.-

ght1D0 flEtereElfellittlETER „ • . . ., 
, • 4 
.--* ,. 3 • 4 11' .,, If system response protileMsere keeping you from getting ahead in your 

_iove le field, ComSonics —the company whose $niffer solved your signal leakage 
problems— has the solution. » - 

The self-calibrating Window is a revolutionary new field strength meter, 
' combining compactness, ease of use and reliability. Imagine being able to see every 

ee;. 
--.- .r • .à, channel at once (up to 83 channels) on a large, easy-to-read LCD display. And you 
e e-t can save three complete system response displays for comparison or printout later. 

Look into The Window. Whether your field is management, engineering or the 
wide open spaces, it's one of the best decisions you can make for your system. 

SZ; 

ComSomcs; INC 
P. 0. Box 1106 • Harrisonburg, Virginia 22801. Call toll-free 800-336-9681 • 703-434-5965 (in Virginia) 

• lismielFWM:14,1"1"-"" 

..i.`.4.-•jer:›et • ,41•••-• 
• . 

. • - 4- • 

• 
1. • 

•••As 

4 -1f, • 
44t* 

tc 

See the introduction of this exciting new product at NCTA in booth number 1529. 
Reader Service Number 20. 



facturers specify DC resistance characteristic 12 = I, + 
per 1,000 feet at 68°F). = 3.01 + 1.62 

= 4.63 A 

Actual cable length  
RE0 = X Specified resistance 

Specified resistance length 

Trunk cable (0.57 11/1,000 feet), 
2,200'/section: 

RE0 = 2,200 x 0.57 

1,000 
= 1 25 II 

Therefore, trunk cable sections between 
amplifiers 3, 2, 1, 4 and 5 have a characteristic 
DC resistance of 1.25 i/section. 

Distribution cable (1.23 11/1,000 feet), 
1,200'/section: 

R60 = 1,200 x 1 34 = 1611 
1,000 

Therefore, distribution cable sections be-
tween trunk amplifiers and line extenders, and 
between line extenders have a characteristic 
DC resistance of 1.6 il/section. 
Step 3: Determine current flowing in trunk 

and distribution branches of the system (this is 
a most important step toward accomplishing a 
correct solution.) To review, 1 = current in 
amperes. 

= 0.9 amperes 
'TM = 0.85 amperes 
'LE = 0.36 amperes 

Trunk section currents will be termed 1„ 1,, 
etc. Distribution branch currents will be 
termed I., ' 1A3, etc. For the trunk section/ 
distribution branch: 

1, = ITA + TM + ITA + (12 x 
= 0.9 + 0.85 + 0.9 + (là x 0.36) 
= 6.97 A 

(A branch) IA = 'TA + (4 x IL,) 
= 0.9 + (4 x 0.36) 
= 2.34 A 

(B branch) I, = TM + (6 x 'LE) 
= 0.85 + (6 x 0.36) 
= 3.01 A 

(C branch) lc = TA + (2 x 'LE) 
= 0.9 + (2 x 0 36) 
= 1.62 A 

I. = fl + ITA + (5 x ILE) 
= 0.85 + 0.9 + (5 x 0.36) 
= 3.55 A 

(D branch) 10 = TM + (3 x I d 
= 0.85 + (3 X 0.36) 
= 1.93 A 

(E branch) I, = ITA + (2 x 
= 0.9 + (2 x 0 36) 
= 1.62 A 

13 = - I, 
= 1.62 A 

= 1 62 A 

Branch current distribution 

A) 1., = 
= 0.36 A 

142 = 3 x 'LE 
= 3 x 0.36 
= 1 08 A 

1.3 = 2 xl, 
= 2 x 0.36 
= 0.72 A 

I AA = 
= 0.36 A 

B) 18, = 3 x I 
3 x Ô-36 
1.08 A 

182 = 2 xl, 
= 2 x 0.36 
= 0.72 A 

183 = 1_4 
= 0.36 A 

Since the second part of the B branch is the 
same. then: 

BA = la, 
= 1.08 A 

185 = 182 

= 0 72 A 

186 = 183 

= 0.36 A 

C) I„, = 2 x 1, 
= 2 x 6.36 
= 0.72 A 

1c2 = 1 E 
= 0.36 A 

D) 10, = ILE 
= 0 36 A 

ID, = 2 x 1, 
= 2 x Ô 36 
= 0.72 A 

103 = ILE 
= 0.36 A 

E) This branch is the same as the second part 
of D, then: 

= 102 
= 0.72 A 

1,, = 103 
= 0 36 A 

Step 4. Determine voltage drops across 
trunk and distribution cable sections. In step 2 
the equivalent resistance of each cable type/ 
length was determined. Determination of trunk 
and distribution currents was accomplished in 
step 3. The application of Ohm's law for volt-
age and the use of the resistance/current data 
will provide a complete analysis of operating 
voltages throughout the system. 

To review, E(volts) = 1(amperes) x R(ohms) 

Note: There are no voltage drops across 
amplifiers that are thru-powered. Sixty volts 
(E.) is present at the coupler and the "A" 
branch trunk amplifier, TA.. 

Voltage drops: 
Trunk (R = 1.25 S/ for 2,200') 

E, = I, x R 
= .4.63 x 1.25 
= 5.79 V 

E, = I, x R 
= 1 62 x 1.25 
= 2.03 V 

E, = I, x R 
= 3.55 x 1.25 
= 4.44 V 

E, = I, x R 
= 1 62 x 1.25 
= 2.03 V 

Voltage at TM, = E, - E, 
= 60 - 5.79 

ETM2 = 54.21 V 

Voltage at TA, + (E, - E2) - E, 
+ (60 - 5.79) - 2.03 

ETA, + 52.18 V 

Voltage at TM. = E. - E, 
= 60 - 4.44 

ETMA = 55.56 V 

Voltage at TA, = (E. - E,) - E, 
= (60 - 4.44) - 2.03 

ETA, = 53.53 V 

Voltage drops: 
Distribution (R = 1.6 II for 1,200') 

A) EA, = IA. x R 
= 0.36 x 1.6 
= 0 58 V 

EA, = IA, x R 
= 1.08 x 1 6 
= 1.73 V 

E„ = IA, x R 
= 0. 72 x 1.6 
= 1.15 V 
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128 ways to 
Cherr .-Pick 

NNEL1CHANNEL2CHANN 
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u%inf orotitsh 
Only Sprucer offers total flexibility to meet the challenging marketing needs 

of cable service. There are no technical limitations with Sprucer as to the number of 
channels you can tier, address, scramble, or dedicate to Pay-Per-View. 

With Sprucer you can: 

• Offer impulse pay- per view on any of our 

128 channels 

• Offer different impulse pay-per -view events, 

simultaneously, on different channels 

• Initialize 50,000 subscribers within 1 minute of the 

start of a pay-per-view event 

• Fully utilize existing CableData billing 

and initialization systems for all down 

stream and pay-per-view services 
• Provide real security from theft of 
service with 31 randomly-selected scrambling modes. 

• Provide bridger gate control for older systems to 
reduce maintenance costs, and also provide full 
system status monitoring 

• Guarantee high reliability "Made by Matsushita, 
one of the world's largest consumer electronics 

manufacturers" Need we say more'? 

• Offer proven performance Sprucer 
is not a "drawing board" concept 

It is an existing system with an 

extremely successful operating and 

financial track record 

See us at the NCTA Show at Booth 1905. 

it_______111111111111111 

SPRUCEK:The Leading Edge in Cable-TV Technology. 
BY • KG KANEMATSU-GOSHO (USA) INC. 

400 COTTONTAIL LANE, SOMERSET, N.J.08873(201) 271-7544 TWX 710-991-0048TAX (201) 271-7370 
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=1 44 x R 
= 0.36 x 1.6 
= 0.58 V 

Voltage LE, = E. - E,. 
= 60 - 0.58 
= 59.42 V 

Voltage LE, = E - 
= 60 - 1.73 
= 58.27 V 

Voltage LE, = (E - E„) - E„, 
= 60 - 1.3 - 1.15 
= 57 12 V 

Voltage LE, = (E - E„ - E„,) - E„ 
= (60 - 1.73 - 1.15) - 0.58 
= 56.54 V 

B) EB, = l. x R 
= 1 08 x 1 6 
= 1.73 V 

E 52 = 182 X R 
= 0 72 x 1 6 
= 1.15 V 

E,,, = 183 x R 
= 0.36 x 1.6 
= 0.58 V 

Voltage LE. 

Voltage LE 

= E.„ - E8. 
= 54 21 - 1.73 
= 52 48 V 

= (E.„ - E8 ) - E„ 
= (54.21 - 1.73) - 1 15 
= 51.33 V 

Voltage LE. = (E., - E8. - E„) - EB, 
= (54 à - 1.73 - 1.15) - 0.58 
= 50.75 V 

*Since the second branch of B is identical, 
cable voltage drops and line extender volt-
ages will be the same as the first branch. 

C) E0, = lc, x R 
= 0.72 x 1.6 
= 1.15 V 

=1 02 x R 
= 0.36 x 1.6 
= 0.58 V 

Voltage LE, = ET„ - E0, 
= 52.18 - 1.15 
= 51.03 V 

Voltage LE, = (E.,„ - E0,) - E02 
= (52.18 - 1.15) - 0.58 
= 50.45 V 

COST-EFFICIENT 
CORING 

FEATURES 

'Light weight. 

'No clean-out problems. 

•Creat for flooded cables. 

*Manual or drill adaptable. 

'Fully backed by Manufacturer. 

*Designed for ALL foamed polyethylene cables. 
*Color coded by size for quick, easy identification. 

'Replaceable blades as well as components which 
make up the tool. 

'All sizes available - DCT-375 through DCT-1000. 
Including Cable Flex. 

*Made of high technology polymer which will not crack or chip. 

The CABLE-PREP • Coring Tool 
is available from your CABLE-PREP • 
Distributor along with a complete 
line of Hex Crimp Tools and 
Stripping Coring Tools. 

See us at the NCTA Show at Booth 2164-2165. 

BEN HUGHES 
COMMUNICATION PRODUCTS CO. 

304 BOSTON POST ROAD, P.O. BOX AS, 
OLD SAYBROOK, CT 06475 (203) 388-3559 
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D) ED, = l, x R 
= 0.36 x 1.6 
= 0.58 V 

E D2 = ID2 X R 
= 0.72 x 1.6 
= 1.15 V 

ED, = 103 x R 
= 0.36 x 1.6 
= 0.58 V 

Voltage LE, = E1 - E„ 
= 55.56 - 0.58 
= 54.98 V 

Voltage LE, = ET,„, - E D2 

= 55.56 - 1.15 
= 54.41 V 

Voltage LE, = lM4 - E„) - E„ 
= (55.56 - 1.15) - 0.58 
= 53.83 V 

E) E8, = 1,, x R 
= 0 72 x 1 6 
= 1.15 V 

E 82 = 182 X R 
= 0.36 x 1.6 
= 0.58 V 

Voltage LE, = E1 - EE, 
= 53.55 - 1.15 
= 52.4 V 

Voltage LE, = - E,,) - E82 
= (53.55 - 1.15) - 0.58 
= 51.82 V 

Solution 2: Linear regulator power supplies 
require a minimum of 36 to 40 volts input to 
operate (transformer low tap). The analysis of 
this powering example determined all ampli-
fier voltages are above minimum requirements. 
The mathematics of system powering 

analysis are basic. Correct results will be 
achieved when a methodical approach is 
used. The step-by-step method presented 
here assures all information is available for 
each subsequent step, thus making each step 
uncomplicated and producing the correct 
results. 

In summary 
1) Assign identifying terms to the para-

meters to be determined (E, I, etc.) 
2) Obtain manufacturer data regarding 

amplifier power requirements, cable 
resistance/length. 

3) Remember that a portion of the total cur-
rent in the trunk splits off into each distribution 
branch, so voltage drops vary along the trunk, 
as well as in the branches. This is due to the 
changing currents through cable resistances. 

4) A calculator makes the math quick and 
easy. 

5) Determine the necessary information for 
each step before proceeding to the next. C.3 
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Behind every Panasonic cable converter 
lies 25 years of cable know-how. 
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Panasonic 

Cameras. Switchers. Monitors. Video 
recorders. You name it. For over 
two decades Panasonic has been 
supplying high-quality video 
components to both the broadcast 
and cable industries. In fact, we've 
been supplying CATV converter 
components for years. 

But cable know-how is just one 
reason to install Panasonic CATV 
converters. There's also the reliability 
you and your subscribers expect 
from Panasonic. 

For your subscribers who want 

remote control, there's a Panasonic 
converter with a full-function infra-red 
control unit that fits snugly on the 
converter when it's not in use. You can 
also give them 15-channel memory for 
easy tuning. Two-speed up and down 
channel scanning. Even an optional 
parental guidance key for controlling 
the channels children watch. 
No matter which Panasonic con-

verter you choose, you'll discover 
that it pays to buy CATV converters 
from Panasonic. After all, we've 
been cable ready for years. 

Panasonic 

See us at the NCTA Show at Booth 3535. 

For more information, call 
Panasonic at (201) 392-4109 or 
contact one of these Panasonic 
CATV distributors. 

Cable TV Supply Company 
1-800-241-2332 

S.A.L. Communications 
1-800-645-9062 

Panasonic 
Industrial Company 
Reader Service Number 23. 



FCC microwave rules: 
Their impact on cable 
By Norman Weinhouse 
Norman Weinhouse Associates 

New FCC rules on microwave were released 
Aug. 17, 1984. This is good news and bad 
news for the cable industry. In my opinion the 
good news outweighs the bad. However, the 
complete story is not yet written. The Mem-
orandum Opinion and Order (FCC 84-389) 
opens the 18 GHz frequency band to cable; it 
was previously off limits for use by cable. 
That's the good news. The bad news is that 
virtually everyone else can use the same 
frequencies. 

Background 
The aforementioned FCC action has its roots 

in two separate dockets, neither of which is 
directly associated with the cable industry. 
The first root goes back to a 1979 docket 
(79-188) relating to the use of 18 GHz for 
digital termination service (DTS) and digital 
electronic message service (DEMS) as well as 
other uses. The second root was a 1980 
docket (80-603) relating to establishment of 
direct broadcast satellite (DBS) service at 12.2 
to 12.7 GHz. The first docket (79-188) lay 
fallow for many years, while the 1980 docket 
was closed out in 1982 by a Report and Order 
(FCC 82-285) that authorized DBS service. 

This Report and Order (82-285) directed the 
FCC staff to arrange for spectrum to accom-
modate those private operational fixed (P0F) 
licensees who were to be displaced from the 
12.2-12.7 GHz band since the DBS service 
cannot share spectrum with terrestrial micro-
wave. In addition, the Report and Order di-
rected the staff to look to frequencies below 18 
GHz to accommodate the displaced licen-
sees. Specifically identified for relocation was 
the 6 GHz POF band and the 12.7-13.25 CARS 

and broadcast auxiliary band. The concept of 
sharing (among all private entities) available 
bandwidth, regardless of the user, was intro-
duced. The FCC had this concept in mind for 
some time and has granted licenses on a 
waiver basis to some users outside their tra-
ditional frequency bands. 
The FCC opened Docket 82-334 with a No-

tice of Inquiry (N01) on July 9, 1982. Com-
ments and reply comments were received by 
the FCC from 18 entities. The next step in 
Docket 82-334 was a Notice of Proposed Rule 
Making (NPRM) released Jan. 18, 1983. This 
proposal was extremely wide in scope affect-
ing all commercial users (including common 
carrier) of microwave. It proposed a new part 
(Part 200) dealing with technical standards for 
the frequency bands: 1.99-2.11 GHz, 6.525-
7 125 GHz 12 7-13.25 GHz. 17.7-19.7 GHz 

Table 1: Part 78, 18 GHz 
frequency allocation for CARS 

Maximum 
bandwidth 
2 MHz 

6 MHz 

10 MHz 

20 MHz 

40 MHz 

80 MHz 

Number of channels 
1, one-way 

73 one-way (contiguous) 
or 36 pairs (216 MHz 
separation between pairs) 
or any combination 

44 pairs (1560 MHz 
separation) 

22 pairs (1560 MHz 
separation) 

11 pairs (1560 MHz 
separation) 

5 pairs (1560 MHz 
separation) 

Figure 1: FCC 18 GHz allocation plan 
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6 MHz = 6 MHz channels 
(T) = Transmit frequencies 
(R) = Receive frequencies 

and 31.0-31.2 GHz. In addition to the sharing 
concept, these new rules imposed technical 
standards and coordination procedures that 
are virtually identical to common carrier prac-
tice. Stations currently licensed and not meet-
ing these standards would be grandfathered 
for 10 years. 
Response to this NPRM was massive, as 

244 entities made comments or reply com-
ments or both. In many cases the comments 
were from multiple entities. For example, in the 
cable industry, joint comments were made by: 
Cablevision Industries, Cox Cable and Sam-
mons; Gill Cable and Western Communica-
tions; and Daniels, Rogers/UA and United. But 
I don't want to detail all aspects of this pro-
ceeding. Instead I will concentrate on the re-
cent action of the FCC and its impact on cable. 

Commission actions 
On Sept. 30. 1983. the commission released 

its First Report and Order in Docket 82-334. 
With this action. FCC 83-393, the broad issues 
of technical standards, coordination, etc., 
could not be resolved at that time. The Report 
and Order dealt with reaccommodation issues 
(procedures) and 18 GHz allocations. The 
primary band for accommodation of the dis-
placed licensees is 18 GHz, however, they can 
be reaccommodated in the 6 GHz and 13 GHz 
bands. These displaced licensees also are 
granted certain priorities and waivers of some 
of the rules. One important rule change. asso-
ciated with reaccommodation, is a new re-
quirement for a formal coordination procedure 
for the 13 GHz band. It is my opinion that these 
procedures are a positive factor. Common 
carrier coordination procedures are to be em-
ployed in the 18 GHz band. 
The First Report and Order was challenged 

by many parties by petition for reconsideration 
or partial reconsideration. This resulted in a 
Memorandum Opinion and Order (FCC 84-
389) released Aug. 17. 1984. From a cable 
standpoint, several positive changes were 
made here in the 18 GHz allocation plan. Fig-
ure 1 shows the allocation plan as it currently 
exists. It is now the law of the land and it is 
available for use by the cable industry. 
A wide variety of bandwidths are available 

for CARS (see Table 1). Either analog or digital 
modulation can be used consistent with the 
available bandwidth. 

Other technical standards 
1) Frequençy coordination (good news). 

a) Formal procedure (new para. 78.36) for 
coordination of 12.7-13.25 GHz band. 

b) Para. 21.100 for coordination of 
17.7-19.7 GHz band. 

2) Power liMitations — 18 GHz (good news). 
Peak effective isotropic radiated power 
(EIRP) can be +55 dBW for all channels 
except 18.6-18.8 GHz. (This is a relatively 
high EIRP and can overcome the rain at-
tenuation at 18 GHz by providing high 
margins during clear weather. Alterna-
tively. longer paths can be engineered in 
low rain rate regions.) 

3) Emission and bandwidth-18 GHz (good 
news). Consistent rules for all users of the 
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Perry Cable and Hughes team-up for 
a successful cluster in South Florida. 

LEGEND 
FIA ,AML INTERCONNECT 
AML DOWNSTREAM 
DISTRIBUTION 
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Clustering. It's now the hot subject in the cable community. But over a decade 
ago Perry Cable had the vision to see it coming. Perry, together with Hughes 
Microwave built what is today one of the most successful clusters in the U.S. By 
utilizing advanced Hughes AML Microwave equipment, Perry Cable is able to 
cost-effectively serve 70,000 subscribers in a 500 square-mile area riddled with 
water crossings, sub-tropical rain, heat and humidity. President Perry stated 
that this ambitious project would have been impossible without an AML. The 
system ties together 22 separate franchises with 1,300 miles of cable plant and 
120 miles of microwave paths. 

According to Ted Huf, Perry Cable TV's Director of Engineering, the actual path 
reliability during this ten year period has been 99.96%. He added that they have 
been able to maintain the microwave equipment with very little special training 
or expertise. They need only two systems engineers and their normal cable 
techs to support the present system. Presently, Perry Cable utilizes two master 
headends—one at Lake Park and one at Stuart, Florida—serving five and six 
microwave hub sites, respectively. A two hop, 33-mile FM/AM microwave link 
connects the two headends together. 

Call today to find out if an AML can make clustering profitablç for you. For 
more information write Hughes Microwave Communications Products, Bldg. 
245, P.O. Box 2940, Torrance CA 90509-2940, or call toll-free (800) 227-7359. 
In California (213) 517-6233. 

Hughes AML Microwave Systems 
AML—ANY MODULATION LINK 

See us at the NCTA Show at Booth 2953. 
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band will facilitate frequency coordination. 
4) Antenna Systems (good news). 

a) No change in antenna requirements for 
12.7-13.2 GHz. 

b) Standards for 18 GHz consistent for all 
users with minimum gain requirement, 
facilitates frequency coordination. 

5) Frequency tolerance— 18 GHz (good 
news). Consistent rules for all users. 

Good/bad news 
Table 2 summarizes the recent FCC actions 

on microwave and their impact on cable. Note 
that I have placed the coordination pro-
cedures in the good news column. It may 
seem that a formal procedure with its atten-
dant cost may be a burden if you are planning 
a new system at 13 GHz. But these formalized 
procedures at 13 GHz are designed to protect 
existing facilities. The days when you can call 
your cable neighbors to find out if your 
planned route is clear are fast disappearing. 
The 13 GHz band is getting crowded, espe-
cially in the big cities. Furthermore, we should 
expect that the. shared concept for all com-
mercial users will probably prevail. An objec-
tive analysis says that it is a more effective 
means of spectrum management. 

Recommendations 
1) Start planning 18 GHz facilities. Here are a 
few uses for 18 GHz radios. 

a) Wideband local area networks, which 
use cable technology, are booming. Cor-
porations are installing such systems to tie 
their computers and terminals into an in-
tegrated network. The local cable company is 
a natural source to operate such systems. 

Table 2: FCC microwave actions 
Good news 
• Lots of spectrum available to cable 

operators in the 17.7-18.7 GHz range. 

• Formal frequency coordination required 
in 12.7-13.2 and 17.7-19.7 GHz bands. 

• Standard technical requirements at 18 
GHz apply to all users of the band. 
This will facilitate frequency 
coordination. 

Bad news 
• All other commercial users (common 

carrier, broadcast, private, local 
government) have equal rights to 
17.7-19.7 GHz band. 

• Private users, vacated from 12.2-12.7 
GHz band, can be licensed in the 
12.7-13.2 GHz band with priority in 
case of mutual exclusivity. 

Compare costs with radio for this application. 
Radio will probably be cost effective in many 
cases. 

b) Parallel 13 GHz paths for dual cable 
systems. 

c) New dual cable systems (73 one-way 
channel capacity at 18 GHz). 

d) Short haul clearance of natural barriers 
where cable is prohibitive and 13 GHz not 
available. 

e) Plant expansion that might be blocked 
by 13 GHz congestion. 
I am sure that innovative operators can think 

of many more applications. While the 18 GHz 
spectrum is not used extensively at this time, it 
will become popular very soon. Manufacturers 
are gearing up and have designs available to 
fit virtually every application. They are antici-
pating a great demand from common carriers 
and private users. 
The NCTA and others have put up a valiant 

battle on your behalf for 18 GHz especially for 
a sizable contiguous chunk of spectrum for 6 
MHz channels. You probably can use them 
effectively. 
2) Protect your 13 GHz systems from the dis-
placed private 12 GHz users. 

If you haven't already registered your sys-
tems with a coordination firm for protection 
services you better do so. You could establish 
your own protection services, but it may not be 
cost effective. ( 3 
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Sadelco, Inc. 75 West Forest Avenue, Englewood, New Jersey 07631 201.569-3323 
FREE . . . UPS second day delivery on all repairs returned within the continental U.S. Trade-in any 
make SLM . we will allow a discount towards the purchase of any new Sadelco Signal Level Meter. 
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In Dallas, it took Burnup and Sims. 

It took a company with vision 
to construct some of the world's 
largest cable systems. 

No matter what size system 
you intend to build, you need a 
construction company you can 
count on to do it right. That's 
why dozens of operators from 
Miami to Spokane have turned 
to Burnup and Sims, the com-
pany that's been building sys-
tems and trust for over 30 years. 
Burnup and Sims' reputa-

tion for bringing together the 
best minds, manpower, and 
machinery to solve any engi-
neering or construction 

problem is unsurpassed. 
We offer the kind of flexibil-

ity, and willingness to reshape 
our way of thinking, that makes 
every construction project a 
customized system. 
Our proven ability to pre-

vent unexpected cost overruns 
by making accurate projec-
tions, then sticking to them, 
is widely known throughout 
the industry. 

offer you a written guarantee 
that assures your investment 
is protected. Or the kind of 
stability and growth that will 
assure continuous, reliable 
service in the years ahead. 
Burnup and Sims. The com-

pany with the people, resources 
and experience to do the job 
to pur satisfaction. 

Why tak chances with BURNUP & SIMS 

your system? Few others can FA (404) 482-7612 

e CABLE COM INC. 

Visit us at Booth 1503 at the NCTA Show. 
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n the beginning... 
there was no Tech Almanac. 

And the purchase of parts 
and equipment created chaos 
within the Cable Kingdom. 

It was a time of clouded facts 
and difficult decision. 

Across the Land a cry was 
heard from engineers, purchasing 
agents and system operators. 

Then from the Mind of 
Communications Technology and 
the Power of the Mighty Computer 
came forth The 1985 Tech Almanac. 

And it was Good. 



For ordering information or further 
enlightenment call toll free 

1-800-325-0156. 

Communications Technology's 

Complete Equipment Buyer's Guide 
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Figure 1: Frequency response 
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Sweeping your cable system 
This article gives some insight on sweeping 
cable systems and defines what a sweep sys-
tem is, how it operates, and what to expect 
when you go out to the field to perform this 
procedure. 

By Herb Longware 
Product Manager. Amplifier Systems. Magnavox CATV Systems Inc 

A sweep system is a set of test equipment 
used to observe the entire bandwidth of the 
forward or return direction. The system allows 
us to perceive the entire range of frequencies 
concurrently rather than of each channel indi-
vidually. Although it is possible to look at all the 
channels on the system with a spectrum ana-
lyzer to obtain an impression of the response, 
this method does not allow observation be-
tween channels or in channels not utilized at 
present. At best, use of the spectrum analyzer 
gives only a partial indication of the signals' 
capability to travel through the system. 
The benefits gained by sweeping are im-

mense, both in terms of system performance 
and of time utilization. When sweeping is done 
on a regular basis, the system is being moni-
tored for possible failures. Many times a poten-
tial outage can be detected and the problem 
repaired under favorable working conditions 
(during daylight hours, when spare parts are 
easily accessed, etc.) as opposed to rep-
aration when the outage occurs. 
Another benefit is the improved per-

formance of the system from the subscriber 
standpoint. A flat response (within speci-
fication) will result in the channels being de-
livered to the subscriber's house as the system 
was designed. As a rule, design specifications 
do not take into account the peak-to-valley of 
the system. The levels and distortions are 
based on a flat response. Large variations 
from this flat response will result in snowy 
pictures or cross-modulation/triple beat. Main-
taining a flat response will allow descrambler 
information to reach the subscriber's con-

verter. This information may be carried on the 
television audio carrier or in the broadcast 
band. Both of these sources are transmitted by 
FM, which will allow lower signal levels. A low 
signal would never be noticed by listening to 
the audio on a television or stereo. However, 
descrambled information is frequently ampli-
tude modulated on the TV audio carrier, and it 
is susceptible to valleys or suckouts that would 
reduce the level going to the converter/ 
descrambler. 
When the system is swept to its design fre-

quency, the system remains in a ready state to 
add channels without extensive repair work to 
get them through to the subscribers. This is 
particularly true when the pilots used do not 
represent the bandwidth that the system is 
capable of. Pilots of 3 and 12 should not be 
used on a system that operates to 300 MHz. In 
this lopsided selection, the automatic gain 
control (AGC) circuits do not see what is hap-
pening in the super-band. Pilots should be 
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Worry-Free 

Signal leakage is a problem everyone has and no one likes to talk about. But, Texscan has a system that we can't stop 
talking about: a low-cost, highly sensitive, leakage detection system. 

Consisting of a frequency synthesized headend transmitter and a handheld receiver (FDM-3) or a vehicle mounted 
receiver (FDM-4), Texscan's system can help you with the worrysome problem of RF signal leakage. Just pick up an FDM-3 
in the morning before going out into the field, clip it on your belt and forget about it. When a leak is detected, the FDM-3 
or the mobile unit FDM-4, will announce it. No false alarms due to off-air interference. No high cost. No bulky equipment. 
And, no worry. 

Because, when you have an FDM system, your system is continuously monitored. Each receiver, whether the handheld 
or the mobile unit, is a high performance, crystal controlled instrument. The headend transmitter 
is frequency programmable and allows you to choose from a variety of FM band or midband Texscan 
frequencies. 

Face it, if you have a signal leakage problem, you don't need more worries from an untested CORPORATION 
leakage detection system. Get one you know you can trust, from Texscan. 

Texscan Instruments • 3169 North Shadeland Ave. • Indianapolis, IN 46226 • (317) 545-4196 
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In the real world... 
nobody boils the Me Coaxial cable. 

Customers don't complain about its performance either. 
Not one. (And that's no B.S.) 

Maybe you've seen our competition boiling our cable. Or chopping it up. Or crushing it with a 2000-ton truck. Or 
doing something else outrageous with it. We agree, it makes a great demonstration. But it doesn't prove a thing 
about MC? Coaxial Cable. Because these aren't real-world situations. 

In the real world, there's never been a challenge MC? couldn't meet. In test after test, MC? not only performed, it 
actually out-performed the competition. Just ask our satisfied customers. 

In the year since MC? was introduced, we haven't had a single complaint. Because our product has lived up to our 
promises. When we promised superior flexibility, we delivered that flexibility. We patented a design of using air in-
stead of foam to deliver less attenuation. We promise you'll save money on installations, connections, labor and on 
the cable itself. Also, MC2 is extremely resistant to moisture ingress and migration because each cell is an 
hermetically sealed compartment. 

Honestly, we don't know of a single real-world test that MC2 couldn't handle. To prove it, we invite seriously in-
terested persons to tour our test facilities. Just call toll free 1-800-526-4385. No other cable outperforms MC? in the 
environment that counts most....the real world. That's a promise. 

Not one complaint in one year. 
General 
%AIN!, CATV 

Reader Service Number 29. DIVISION 
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placed so that they represent the entire band-
width of the system design. Even with im-
proper pilots, regular sweeping will keep the 
entire system flat. 

Controlling bandwidth 
Each year, increasing numbers of cable 

companies are sweeping their systems. As 
300 MHz equipment gained prevalence, the 
need for sweeping became apparent. The 
bandwidth has since increased to 450 MHz 
and above, which necessitates control of the 
large bandwidth. One question often asked of 
the larger frequency system has been: "Is a 
450 MHz system more difficult to sweep than a 
300 MHz system?" The answer is no. Although 
the actual time spent on the 450 MHz system is 
more, this occurs because there is more band 
to control. The degree of difficulty in sweeping 
a 450 MHz system is no more than a lower 
frequency system. In both cases, a logical 
process should be developed and followed to 
efficiently sweep the system. 
You may wonder when you should sweep 

your system. The system should have been 
swept right after the rough balance. Doing this 
allows you to build a history of your system for 
future sweeping operations. It also will ensure 
that the system was constructed to high stan-
dards and that a long life is possible. 
By using sweep equipment, we will evaluate 

the response of the system. Criteria are used 
to judge how flat the system is. The term peak-
to-valley is used as a general term to describe 
the overall flatness and is a measurement from 
the highest amplitude frequency to the lowest 
amplitude frequency and is referenced in dB 
units. The specifications for a single amplifier 
usually are specified ± .25 dB. The formula for 
a cascade of amplifiers is dependent on the 
bandwidth being carried. When a system is 
operating at 330 MHz or less, an accepted 
peak-to-valley = n/10, where n equals the 
number of amplifiers in cascade. Thus, at a 20 
amplifier cascade, an acceptable peak-to-
valley would be 2 dB. In systems above 330 
MHz, the formula changes to compensate for 
the increased bandwidth. The formula for 
expanded bandwidth systems = n/10 + 1, 
where n = number of amps in cascade. These 
two formulas work well beyond the 10th amp in 
cascade but are a little deceptive on the first 
amps in cascade. When working on the first 10 
amps, strive to maintain the best possible 
peak-to-valley as this initial response will fol-
low throughout the rest of the system. 

Describing responses 
While the peak-to-valley number gives an 

overall idea of what is happening to the entire 
bandwidth, it does not tell the whole story. We 
are trying to avoid sharp changes in the ampli-
tude over a narrow frequency range. Fre-
quently applied terms used to describe how 
the response looks within the prescribed 
bandwidth include (see Figure 1): 

Flat Response—This term is used even 
though the response is not perfectly flat, but is 
well within the peak-to-valley flatness spec 
and does not exhibit sharp excursions or any 
of the following terms. 

SAVE 
TIME 

SAVE 
MONEY 

Roll-off—The high or low channels are at-
tenuated more than they should be. Those 
channels "in the roll-off" are lower in amplitude 
than the other channels. Possible causes 
include: 

a) The system is being operated at a 
frequency higher than the one for which it 
was designed. 
b) A replacement cable with a higher loss 
than the original. 
c) The cable is defective due to aging, 
poor construction or water ingress. 
d) Defective amplifier or equalizer. 

Hump—This is when the amplitude of some 
frequencies rise above the rest of the re-
sponse. The increase occurs over a broad 

bandwidth and is a gradual one. One possible 
cause of a hump is under-equalization. If the 
equalizer does not properly compensate for 
the cable, the gain and slope controls will be 
adjusted so that the pilots, at least, are at the 
proper amplitude (this would occur during a 
rough balance). Another cause may be cable 
that does not follow the normal loss curve. 
Valley—When the amplitude for some fre-

quencies are lower than the other frequencies, 
a valley is present in the response. This results 
in a gradual change in amplitude over a wide 
bandwidth. Over-equalization can cause this 
type of response to occur. 
Peak—An increase in the amplitude of sig-

nals over a small bandwidth that can occur 
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We've  created maximum signal 
security with the Magna 6400 Address-
able Converter System. Maximum 
could be an understatement because 
our System possesses Encryptic 
Encoding'—an incredibly intelligent 
scrambling method combining 
advanced digital techniques with 
proven RF circuitry. 

However, you can change the 
authorization code on a random basis 

whenever you wish. And under the syn-
chronized direction of the System's 
controller, you're always in total control 
of your signals. Your control is extraor-
dinary because the Magna 6400 
Addressable has every conceivable 
technological feature to keep your sig-
nals as safe as money in the bank. 

Best of all, our System makes 
pirates go bananas. 

Call us toll-free, and talk to your 
Magnavox account executive about 

our 6400 System. For addressability, 
security and reliability, it's the System 
you should have because there are a 
lot of monkeys in the jungle out there. 

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

ox addressed the way to 
stop subscribers ftDm monkeying aPouncl 

with your signals. 

See us at the NCTA Show at Booth 17b 
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anywhere in the band; but this term is often 
reserved for the extremities of the bandwidth. 
In this case, the controls may be miss-set at 
the amplifier, and the equalizers are not track-
ing cable loss. Some equalizers compensate 
for the additional roll-off that might occur in the 
diplex filter. Used in a housing without diplex 
filters, they may over-compensate and in-
crease the amplitude at the band edges. 
Suckout— A large change in amplitude in 

the negative direction over a small bandwidth. 
The loss of grounding along the RF path is 
chiefly responsible for this happening. Proper 
grounding can be interrupted by loose screws 
on trunk modules, diplex filters, or on the 
motherboard. Connectors in and outside the 
housing that have loosened can cause loss of 
grounding. Cable that has been kinked also 
may cause this problem. 
Spike—When the signals increase sharply 

over a narrow frequency range. Loose con-
nectors, screws and other sources of reduced 
grounding can cause this problem. 

Evaluating components 
With the types of response that have been 

explained and shown, it is important that the 
different components of the system be evalu-
ated on their own merits. Some problems such 
as suckouts and spikes could happen in any of 
the three major components: amplifiers, con-
nectors or passives. 

Don't overlook the possibility that equipment 
was installed improperly. Trunk amplifiers that 
are not secured with screws or clips will have 
excessive heat build-up and can cause re-

EASY 
AND 
COST 

EFFECTIVE 

Figure 3: sweeping tilt vs. flat 
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We're the only U.S. company left that 
makes all of its cable TV distribution 
equipment in the U.S. The others have 
absconded to Second and Third World 
labor markets. C-COR has survived 
because our amplifiers are ingeniously and 
simply designed so that they can be more 
efficiently produced and better serviced. 
We've built a reputation on outstanding 
product reliability. Our performance 
claims are backed by a three-year war-

ranty, unmatched in the industry. 
With 32 years of experience under one 
continuous management, C-COR is lean, 
resourceful, cable-wise and competitive. 
The American accent is unmistakable. If 
you are planning to expand or rebuild 
your system, or just replace a few passives, 
call us and learn what we can do for you. 

Nere 44 

ELECTRONICS INC Ilk 

Visit us at the 

NCTA Show 
Booth No 1430 

60 DECIBEL ROAD • STATE COLLEGE, PA 16801 • 814-238-2461 Reader Service Number 31. 

Call toll free in continental U.S. (except PA) 1-800-233-2267 • Telex: 510-670-3513 
C-COR ELECTRONICS. INC . OREGON GRADUATE CENTER. 1400 N W COMPTON DRIVE. BEAVERTON. OR 97006 TEL 503-645-0345 
C-COR EUROPE By P 0 BOX 3000. 1300 EA ALEMERESTAD, THE NETHERLANDS 31-3240-32945 TELEX 70277 NMBOMNL DATACABLE 



sponse problems. Coring depths or center 
conductor lengths that have not been pre-
pared to the manufacturers specifications are 
likely to give an inferior electrical and me-
chanical bond. Cable that has been stepped 
on or is nicked is no longer a continuous 75 
ohm conduit. The difference in impedance 
reduces the amount of power that is trans-
ferred through the cable. Energy that does not 
make it to the next amplifier will be reflected 
back and forth along the cable. The reflections 
of unintentional mismatches could theoret-
ically be cancelled by a calibrated kink in the 
cable. Although the process of being "dent 
tuned" is sometimes applied to the wave-
guide, any attempt to do this on coaxial cable 
would be extremely difficult. This is not con-
sidered a solution to reflections caused by 
damaged cable! 

Sweep equipment 
The equipment consists of two parts, the 

transmitter and the receiver. The transmitter 
remains in the headend or the beginning of the 
system. It generates the entire bandwidth of 
frequencies that the system is designed for, in 
the forward direction. The sweep of frequen-
cies occurs at regular intervals. This injected 
signal is known as amplitude, and this ampli-
tude becomes the standard for the output of 
each trunk amplifier. 
The receiver is typically a portable unit that 

can be operated and is taken from one ampli-
fier to another. The response is evaluated on 
the screen of the receiver. Any changes in the 
response that have occurred as a result of the 
signal passing through the cable passives or 
amplifiers is observed and corrective action is 
taken. 

In theory, all sweep systems work the same. 
When it comes to application on a cable sys-
tem that contains television, FM and data sig-
nals, the two major types of sweeps are classi-
fied as high level and low level. The high level 
sweep derives its name from the fact that the 
transmitter's output is above the TV channels 
being carried by 15 to 20 dB. The sweep 
receiver receives both sweep signal and TV 
channels and subtracts the TV channels from 
the incoming signal and displays only the 
sweep response. An example of a high level 
sweep device is the Wavetek 1855/1865. In a 
low level sweep, the transmitter generates a 
signal below the TV channels. The receiver 
displays the sweep signal and the TV channels 
being carried. The Avantek 2000 is an exam-
ple of a low level sweep unit. There are advan-
tages and disadvantages to both systems. 
Resolution (clarity of sweep), versatility and 
ease of use in the field have to be weighed 
when making the selection between units. 

With either sweep system, you need to be-
come familiar with the unit's operation. Some-
one who has worked with the equipment be-
fore can be informative. Extra features, how-
ever, are often overlooked when getting the 
information through a second source. Some 
necessary information should be obtained 
from the instruction manual. 

Before the sweep equipment can be in-
stalled in the field, a back-to-back measure-

GET 
YOURS 

ment should be made to determine how good 
the response of the test equipment is. The 
response of the system is rarely better than the 
response of the test equipment alone. The 
back-to-back test should be done with the 
same cable that may be used in the hookup of 
the receiver and transmitter to the system. A 
picture should be taken as record of the test 
equipment flatness. The sweep transmitter is 
connected into the headend lash-up with a 
directional coupler placed as close to the input 
to the trunk system as possible (Figure 2). An 8 
or 12 dB directional coupler is often used 
providing the trade-off between insertion loss 
and tap loss. A second directional coupler 
often is installed after the sweep insertion di-
rectional coupler to monitor sweep response 
level and the level of the channels coming from 
the headend. 

Tilted sweep? 
"What will the response look like if the chan-

nels being carried are operating at a tilt from 
the headend? Will the sweep be tilted as well at 
the output of each amp?" The answer is no, 
provided that the tilt on the channels is added 
at the headend, not at the first amplifier (Figure 
3). In order to satisfy the unity gain concept, 
each trunk amplifier should have the same 
output as the headend. If the levels are tilted 
leaving the headend and the sweep is flat, 
each successive amplifier will have tilted out-
puts in respect to channels and a flat output in 
respect to the sweep. 
A trunk system that is tilted will sweep no 

differently than one that is operated with a flat 
output. Standard test points can be used, or 
with some amplifiers the input to the AGC or 
bridger can be accessed to give a more re-
liable test point. This second method is not as 
subject to the effects of mismatches beyond 
the amplifier that is being observed. Adding in 
for the value of the test points, the level of the 
sweep measured should be the same as 
where the sweep transmitter is inserted into 
the system. 

Necessary adjustments 
In addition to the response, gain and slope 

range should be checked to ensure that there 
is adequate up and down range. The actual 
requirements differ with amplifier manu-
facturers, but amplifiers should operate in the 
middle of their gain and slope range. This 
should yield the best flatness and allow the 
automatic gain control and automatic slope 
control circuits to compensate over a wide 
temperature range. The AGC/ASC circuits 
may be working fine, but if there is no range left 
in the amplifier, levels will not be compensated 
for. 

Controls for adjusting the response may be 
located on the equalizer, in the trunk housing 
or in the motherboard. These are considered 
standard controls to flatten the amplifiers and 
should be used to their full potential. The con-
trols are interactive with each other so some 
time adjusting different controls will be re-
quired. It is a good idea to adjust only one 
control at a time. If the adjustment yields an 
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improvement in the response, leave the con-
trol in that position (see Figure 4). If there is no 
apparent improvement or a degradation, re-
turn the control to its original position and 
proceed to the next control. It will take some 
time to get to know an amplifier's different 
controls. Working with the amplifier on the 
bench with sweep equipment can be very 
beneficial to determining what adjustments 
are available. 
Some amplifier models have additional 

plug-in response equalizers or debumpers 

that are available to take care of special re-
sponse problems. A word of caution about 
these devices. They can have a high insertion 
loss that may limit AGC/ASC action. They also 
may cover up a severe problem such as a 
suck-out due to a loose connector. The suck-
out could change its frequency or the con-
nector could separate, causing a total outage. 
Use care when these devices are used. While 
in most cases you will try to get the best pos-
sible peak-to-valley, there is a trade-off that 
may be exercised to improve a roll-off or other 

response problem that has been building up 
through the cascade. If you find yourself say-
ing "If I could only get rid of this   the 
peak-to-valley would be fine," controls may be 
adjusted to give improved response in the 
area of the problem at the expense of an 
overall degradation in the peak-to-valley. 
These are judgment calls that you will be mak-
ing as you sweep through the cascade. 

The process 
It is easier to sweep a previously swept 

cascade for two reasons. Even if the cascade 
was swept some time ago, no doubt many of 
the original problems have been cleared up. 
There is also a picture history of how the cas-
cade looked at one time, proving that the flat-
ness can be achieved. The history will be 
added to by each successive sweep of the 
system. 

If you are the first to sweep the system or the 
first to document this event, you should go 
through the cascade after the rough balance 
and take pictures of the sweep response with-
out flattening. This will give you an idea of what 
kind of problems you are having at the end of 
the cascade. Film is cheap compared to the 
time spent trying to reverify what could have 
become part of a permanent record. 
When you are sweeping, strive to get the 

best possible peak-to-valley in the first 10 
amps. This will take extra time, but it's worth it. 
The response that you develop in the first 
amplifiers will follow out to the end of the cas-
cade. Try to sweep when the temperatures are 
moderate. This will reduce changes in peak-
to-valley due to severe temperature changes 
caused by different gain and slope levels. 
Previous sweep work always should be 
checked from the day before. 
The forward sweeping operation should be 

from the headend out; backtracking con-
sumes a lot of time. The sweep transmitter 
should be turned off when not in use. Inter-
ference to subscribers may occur when the 
transmitter is operating in the system. This can 
be reduced to a minimum by using low sweep 
levels and turning off the transmitter during the 
prime-time hours. 
Sweeping the distribution system is not 

done to the same extent as trunk. If the trunk 
can be swept flat, the distribution with its short 
distance should remain relatively flat. There 
are many physical connections and passive 
devices on the distribution line. Most line ex-
tenders do not have provisions for adjusting 
the response. Aside from solving problems 
relating to poor installation of the equipment, 
the response that occurs is not adjustable by 
the line extenders gain and slope controls. 
We have covered a number of points on how 

to properly maintain your system. When you 
are sweeping, take time to learn the controls 
on the test equipment and the amplifiers. De-
velop a logical process for trouble shooting 
passive/cable/amplifier problems, and docu-
ment your work to build up a history file on the 
system. Regular sweeping will reward you with 
a well-performing system, less maintenance 
and a readiness for additional channels as 
they are required. 
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Equipment reliability prediction 
By James R. Van Cleave 
Vice President of Engineering 
Jerrold Division, General Instrument 

I would be preaching to the choir to say that 
the only plant reliability number that really 
matters is the quantity of service calls per 
plant mile per year. But how could a manu-
facturer specify equipment in that way? And 
how could an operator verify the reliability if 
stated in any other terms? These basic ques-
tions lead to other questions, such as: "What 
are hard vs. soft failures?", "Can we predict 
reliability?", "Can we test reliability?", "Are 

power doubling and feedforward more prone 
or less prone to failure?" Unfortunately, there 
are many opinions offering plenty of con-
fusion to the above issue. This article will 
attempt to investigate the above questions in 
light of what the U.S. Department of Defense 
(DOD) has accomplished toward establish-
ing the science of reliability engineering. 

Air Force reliability 
About 20 years ago, the DOD had a prob-

lem not unlike that of many system operators 
today. There were no standards for reliability 

Table 1: Environmental symbols and descriptions 

Environment symbol Description 

Ground, benign G5 Nonmobile, laboratory environment readily accessible to maintenance; includes 
laboratory instruments and test equipment, medical electronic equipment, business 

and scientific computer complexes. 

Ground. fixed G, 

Ground. mobile GM 

Space, flight Sr 

Manpack Mp 

Conditions less than ideal such as installation in permanent racks with adequate 

cooling air and possible installation in unheated buildings. includes permanent 
installation of air traffic control, radar and communications facilities, and missile silo 

ground support equipment 

Equipment installed on wheeled or tracked vehicles includes tactical missile ground 

support equipment. mobile communication equipment, tactical fire direction 
systems. 

Earth orbital Approaches benign ground conditions Vehicle neither under powered 

flight nor in atmospheric reentry, includes satellites and shuttles 

Portable electronic equipment being manually transported while in operation. 

includes portable field communications equipment and laser designations and 
rangefinders. 

Naval. sheltered N, Sheltered or below deck conditions, protected from weather: includes surface ships 
communication, computer, and sonar equipment 

Nu Nonprotected surface shipborne equipment exposed to weather conditions; 
includes most mounted equipment and missile projectile fire control equipment. 

Nuu 

Naval, submarine Ns, Equipment installed in submarines; includes navigation and launch control systems 

N. Equipment installed in a hydrofoil vessel 

A rT 

Air Same as AI, but installed on high performance aircraft such as fighters and 
intercepters. 

ALT 

Equipment immersed in salt water; includes sonar sensors and special purpose 

anti-submarine warfare equipment 

Aur 

Typical conditions in transport or bomber compartments occupied by aircrew 

without environmental extremes of pressure, temperature, shock and vibration, and 

installed on long mission aircraft such as transports or bombers 

Bomb bay. equipment bay, tail, or where extreme pressure, vibration, and tempera-

ture cycling may be aggravated by contamination from oil, hydraulic fluid and engine 

exhaust installed on long mission aircraft such as transports and bombers 

Same as Au., but installed on high performance aircraft such as fighters and 
intercepters 

'The need to keep 
the parts cool 
cannot be 
overemphasized 
in regard to 
reliability' 
prediction or testing, but iots of promises 
from potential equipment suppliers, which 
were masked by much confusion and accen-
ted with several classic examples of users 
being "burnt" by poor field reliability. 
Amidst all this, engineers from the Rome 

Air Development Center at Griffis Air Force 
Base in Rome, N.Y., kept claiming that they 
knew what ought to be done to organize the 
reliability issues. They convinced the Air 
Force, and since they volunteered to fix the 
problem, they got the assignment. They did 
such a good job that the Army and Navy 
adapted their work and use it to this day. 
Murphy had it easy compared to the engi-

neers at RADC whose task was to figure out 
how to predict an equipment's reliability prior 
to field implementation and, in fact, prior to 
design. The idea is that if the prediction falls 

Table 2: Diode failure rate vs 
environmental factor 

Environment Tr, 

GE, 

S, 

G, 

N,„ 

N, 

A 

GM 

Nuu 

AUT 
Nu 

Au, 

1 

1 

6.4 

8 

11 

25 

35 

31 

54 

58 

40 

33 

50 

80 

Note: The outdoor failure rate is between 11 (Ne) and 
33 (N,) times worse than indoor (GB). 
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short of the goal, then the design can be 
changed before it is cast in concrete. In order 
to do this, it was necessary to analyze just 
why things sometimes go wrong, that is, the 
failure mechanisms of each and every com-
ponent and connection within an equipment. 
They also had to analyze the failure rates of 
each part, had to find how to specify the part 
to assure that the acceptable failure rate 
would not be exceeded, and even had to 
determine how to reduce the failure rate by 
increasing the part quality. This action 
caused the inclusion of maximum allowable 
failure rates within virtually every component 
MIL-SPEC, a seemingly overwhelming task 

Table 3: Aluminum electrolytic 
capacitor failure rate vs. 
environmental factor 

Environment 

GB 

G, 

N„ 

NB 

A, 
MGM 

NH 

Nuu 

AliT 
Nu 

Au, 

TrE 

1 

1 

2.4 

5.8 

6.7 

8.5 

12 

12 

19 

20 

21 

13 

17 

42 

Note: Outdoor applications are between 6.7 and 13 
times more prone to fail than indoor. 

involving hundreds of specifications and 
thousands of vendors and vendor parts. They 
wrote a handbook on prediction, and call it 
MIL-HDBK-217, now on revision E. 

Failure rate factors, quality levels 
Fundamentally, part reliability has to do 

with the following failure rate factors (FRFs): 
1. The intrinsic failure rate of the best pos-

sible manifestation of that part, operating 
under controlled conditions and operating 
at a tiny fraction of its ratings. This is 
termed X5, or base lambda. 

2. Degradation (of the intrinsic rate) due to 
various lower quality levels, termed 'no. 

3. Degradation due to environment, termed 
1TE. 

4. Degradation due to operation at higher 
fraction of part rating, termed 7rR. 
As a coarse generality, the more complex a 

part is, and the more interconnections it con-
tains within, then the more prone to failure it is. 
Accordingly, the contributors to failure are, in 
(very rough) order: microprocessors, memo-
ries, digital ICs, linear ICs, transistors, 
diodes, capacitors, resistors, inductors, 
connectors, and even printed wiring boards, 
solder joints and jumper wires. 
The intrinsic failure rate is that which pre-

vails after any "infant mortality" failures have 
occurred. MIL-HDBK-217 can't predict infant 
mortalities. 
There are several quality levels, ranging 

from space qualified through various MIL-
SPEC levels. Unfortunately, commercial 
parts typically fall into a lower category, and 
since DOD is vehemently negative toward 
anything non-MIL-SPEC, they assign the 
worst possible degradation toward commer-
cial parts. Off-shore parts, such as those from 
Japan, are essentially forbidden in military 
equipment. This is not because they aren't 
reliable, but because no non-U.S. vendor can 
be properly controlled by the DOD specifica-
tion and procurement rules, notwithstanding 

the fact that our entire consumer electronics 
industry uses parts and manufacturing from 
Far East sources. Our DOD simply can't en-
force the MIL-SPECs in Japan. Of course, this 
must not be misconstrued to say that off-
shore parts are bad, or even necessarily 
poorer than MIL-SPEC; it simply means that 
an equipment supplier must rely on his own 
means to determine intrinsic part reliability, 
by specification and/or independent testing. 
General Instrument, as an example, estab-
lished programs years ago for specifications, 
procurement offices and testing for off-shore 
component reliability and quality assurance. 
It nevertheless is true that many off-shore 
parts are totally unacceptable for use in cable 

Table 4: Connector failure rate 
vs. environmental factor 

Environment 

GB 

S, 

G, 

N. 

NAT 

MGM 

NH 
Nut, 

A„ 

NAF 

A„ 

Tre 

1.5 

1.5 

4.7 

8.1 

11 

15 

17 

25 

26 

28 

15 

27 

30 

30 

Note: Outdoor applications are 7.3 to 18 times 
higher than indoor failure rates. 

Table 5: Failure rate vs. junction temperature for transistors 

C) Tr, 

25 

27 

29 

31 

33 

35 

37 

39 

41 

43 

45 

47 

49 

0.10 

0.13 

0.16 

0.20 

0.25 

0.31 

0.39 

0.48 

0.60 

0.73 

0.90 

1.1 

1.4 

Tt(°C) 

51 

53 

55 

57 

59 

61 

63 

65 

67 

69 

71 

73 

75 

Tr, 1".,(°C) 

1.7 

2.0 

2.5 

3.0 

3.6 

4.4 

5.2 

6.3 

7.5 

9.0 

11. 

13. 

15. 

77 

79 

81 

83 

85 

87 

89 

91 

93 

95 

97 

99 

101 

Note: The failure rate (ir,) approximately doubles for every 9°C increase in IC junction temperature. 

Tr, 

18. 

22. 

25. 

30. 

35. 

42. 

49. 

57. 

67. 

78. 

91. 

106. 

123. 

T,(°C) 

103 

105 

110 

115 

120 

125 

135 

145 

150 

155 

165 

175 

TrT 

142. 

165. 

236. 

335. 

472. 

659. 

1,252. 

2,308. 

3,099. 

4,134. 

7,210. 

12,272. 
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Reeder Seek* Number 33. 

plant equipment because they will likely fail 
prematurely, due to environment. 

The environmental factor 
Suppose one were to take the electronics 

from a set-top converter, add temperature 
compensation such that the converter per-
forms from the -40°C to + 70°C range associ-
ated with outdoor plant, repackage it into an 
outdoor off-premise converter (OPC), and 
put it into the field. We would expect (and 
some unfortunate users are experiencing) an 
increase in failure rate of between 10 and 15 
times worse. That is, if the set-top failure rate 
was 2 percent per year, the OPC failure rate is 
typically 25 percent per year. Even worse for 
the operator, a set-top failure is a subscriber 
carry-in, but an OPC failure is a truck roll. This 
unfortunate fact is being proven in at least 
one U.S. city right now, and the embarrassing 
part is that it is predictable using MIL-
HDBK-217! 
Taken from MIL-HDBK-217, Table 1 lists 

the environmental categories. A set-top con-
verter is certainly ground benign (GB), not 
having to undergo much temperature cycling 
and vibration. Plant equipment, however, is 
somewhere between Naval unsheltered (Nu) 
and Naval sheltered (N,), depending on loca-
tion. Southern California is a lot kinder to 
electronics than is Butte, Mont., but the plant 
equipment has to be designed for both. While 
there is considerable vibration conducted 
through the strand and cable from street traf-
fic, the big stress is from day-night tempera-
ture cycling. Even in Southern California, the 
day-night temperature change can be 30-
40°F, due to sun loading. In Rocky Mountain 
areas, the temperature can vary by as much 
as 90°F within hours. 
The prediction degradation due to envi-

ronment is consistent with fatigue due to 
mechanical flexing of the innards of the com-
ponent; that is, wires, bonds and substrates 
will weaken and break after so many flexings. 
It's literally wear and tear on a microscopic 
scale. Tables 2, 3 and 4 show typical com-
ponent failure rates versus environmental 
factors. And the environmental factor tells 
another thing: The failure rate exhibited in a 
constant temperature life test setup always 
should be much better than that of the real 
world outside. 

Ratings and heat 
The closer a part operates to its maximum 

ratings, the more prone to failure it is. Of 
particular importance are applied voltage 
breakdown, maximum current and highest 
temperature. Excess voltage can rupture di-
electrics or semiconductor junctions. Current 
ratings usually are associated with micro-
scopic heating. Designing well within the 
maximum ratings of current and voltage, 
such that the associated reliability degra-
dation is small, is usually a straightforward 
design exercise. Minimizing operating tem-
perature, however, isn't so easy, and heat 
becomes a chief contributing factor, espe-
cially for the new trunk, bridger and line 
extender amplifier approaches of power 
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doubling, feedforward and dual feedforward. 
Power doubling doubles the heat over that of 
a single push-pull cascode IC. A feedforward 
stage generates about 3.5 times that of a 
push-pull cascode IC. 
Also from the MIL-HDBK-217, Table 5 says 

that transistor failure rate essentially doubles 
for every 9°C increase in die temperature. 
This means that power doubling technology, 
which promises reliability improvement due 
to redundancy, does generate more heat 
which, if not reckoned with, could negate the 
reliability goals. A power doubling IC that 
simply parallels each of the four transistors 
with four more, produces twice the heat for 
the same size IC substrate. If the four tran-
sistor die operated at 30°F above the housing 
temperature, the eight power doubled die 
could operate at 60°F above, if all else 

remained unchanged. In this case, going to a 
power doubled IC would increase the failure 
rate by almost four over that of a push-pull 
cascode IC. And of course, failure of any of 
the eight transistors, usually in a shorting 
mode, would cause catastrophic failure in IC 
gain. For this reason, Jerrold has chosen to 
use two push-pull cascode ICs coupled by 
"Magic-T" hybrids for isolation, providing 
cool operation and only a moderate gain loss 
in the event of an IC failure. 
The need to keep the parts cool cannot be 

overemphasized in regard to reliability. To do 
this, mechanical packaging is very important, 
with emphasis on large heat sink areas and 
high cross-sectional area of heat conducting 
paths; in short, this means bulky aluminum 
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casting modules, lots of fins on the outside, 
and thermal grease on all heat-conducting 
interfaces. This also extends to the power 
supplies, where it is important to minimize 
heat generation by high conversion effi-
ciency and sinking of any heat generated to 
the outside rather than conducting it to other 
electronics. 

Failure rate formula 
In consideration of the aforementioned 

failure rate factors, the failure rate for every 
part within an equipment can be predicted 
using MIL-HDBK-217. The symbol X 
(lambda) is used to denote the failure rate, 
and is usually expressed in failures per mil-
lion hours (FMH). A typical formula is: 

X = kb x TrE x •Tro x ir„ 

All of the factors thereby directly degrade 
reliability. 
MIL-HDBK-217 also provides a generic 

(parts count) failure rate prediction proce-
dure that is less accurate but much easier 
since it does not require stress analysis and 

rating evaluations. 
The point here is not that all cable plant 

equipment should undergo MIL-HDBK-217 
analysis. Rather it is that the science of relia-
bility engineering is well established in the 
government electronics sector, and that we 
will do well to consider what others have 
found. The philosophy within MIL-HDBK-217 
is totally consistent with the philosophy of 
highly reliable cable equipment. C. 
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PRODUCT NEWS 1 

Addressable cradle 
Pioneer Communications of America Inc. 

introduced an addressable cradle that gives 
operators a vehicle to move into addressability 
by upgrading a standard converter to an ad-
dressable converter. The addressable cradle 
utilizes an out-of-band data carrier for its en-
abling map instructions and an in-band tag for 
authorization of the cradle descrambler. The 
unit is compatible with Pioneer's coded-key 
video scrambling and Jerrold's Tri-mode 
scrambling. The crade will be available in July. 

For more details, contact Pioneer Com-
munications of America, 2200 Dividend Dr., 
Columbus, Ohio 43228, (614) 876-0771. 

Cable straightener 
Used ahead of the lasher, the Lemco cable 

straighteners eliminate wee-wahs, organize 
cable and provide uniform lashing tension, 
according to the firm. These tools feature 
1-inch holes for trunk cable and 3/4 -inch holes 
for the feeder. The overall length of 19 inches 
ensures straight cable. Hardened rollers work 
on either 1/4 -inch or 5/16-inch strand. Available 
in two-hole, five-hole and eight-hole models. 

For additional information, contact Lemco 
Tool Corp., R.D. #2 Box 330A, Cogan Station, 
Pa. 17728, (800) 233-8713 or (717) 494-0620. 

Security box 
The Comptroller is designed to virtually elim-

inate theft of service, cut down on time used for 
auditing, and decrease time used for in-
stallation and disconnection of service, ac-
cording to Brink Security Boxes Inc., manu-
facturer of the product. 
The cover is 14-gauge steel. It has solid 

welded seams at the corners and a full lip at 
the bottom. The cover is locked into place with 
carbon steel barrel locks. These locks seat 
flush with the cover to protect them from being 
sawed or chiseled off. Under the outer cover is 
the inner panel. This panel acts as a second 
locking barrier against a would-be cable thief. 
It also serves as a mounting bracket for in-
coming jumpers from the taps and outgoing 
postwires (or prewires). The Comptroller 
comes in two sizes, an eight-outlet and a 

sixteen-outlet. Both boxes are designed to 
accommodate one additional outlet per 
apartment unit. 

For more details, contact Brink Security 
Boxes, P.O. Box 1154, Port Neches, Texas 
77651, (409) 721-5101. 

Hex crimp tools 
Ben Hughes Communication Products Co. 

Inc. added four new hex crimp tools to its 
Cable-Prep product line. The HCT-325, 
HCT-340 and HCT-775 expand the RF con-
nector application series of crimp tools. The 
HCT-669 is for CATV, MATV and STV 
applications. 
The HCT-325 crimps UHF connectors on 

RG-8 and RG-58; it combines four hexes on a 
larger jaw. The HCT-340 crimps BNC con-
nectors on RG-174, RG-179, RG-187 and 
RG-188. The HCT-775 will crimp Gilbert N 
connectors for RG-58, RG-59 and RG-6. 
The fourth crimp tool, the HT-669, is a com-

bination tool, on the new larger jaw, of Hughes' 
HCT-659 and HCT-660. 

For more information, contact Ben Hughes 
Communication Products Co., 304 Boston 
Post Rd., Old Saybrook. Conn.. 06475, (203) 
388-3559. 

Satellite antenna 
Miralite announced a new 5-meter Clear 

Aperture antenna designed for receive and 
transmit at both C- and Ku-bands. The Clear 
Aperture design features outstanding side-
lobe performance and excellent gain, accord-
ing to the firm. There are no feed or support 
structures interfering with the main beam. 
The antenna designs have a first sidelobe 

level of —30 dB/peak and provide equal 
beamwidth and sidelobe superiority in all 
planes. The projected Clear Aperture is a per-
fect circle. 
The design also assures outstanding per-

formance in normal installations, and is ideally 
suited to 4 GHz severe interference appli-
cations where traditional symmetrical focal 

point-fed reflectors are frequently incapable of 
delivering clean downlink. The standard feed 
has an aperture diameter of 2.4 lambda and 
edge taper of — 16 dB, providing less than 4 
percent spillover with smooth taper and con-
stant beamwidth. 
The Clear Aperture also is for multibeam 

service. The high focal length-to-diameter 
ratio enables 4 degree arc coverage at 12 GHz 
and 15 degree at 4 GHz, for — 1 dB gain 
reduction. Polar mount is standard and several 
drive options are available. 

For more details, contact Miralite, 4050 
Chandler, Santa Ana, Calif. 92704, (714) 
641-7000. 

Block downconverters 
The Panasonic Industrial Co. introduced two 

C-band low-noise block downconverters that 
provide satellite video reception on smaller 
antenna sizes. The converters operate in the 
C-band, 3.7 to 4.2 GHz. Model CI-LNB-100 
has a low-noise specification of 100°K max., 
while model CI-LNB-85 has a low-noise speci-
fication of 85°K max. Both converters utilize 
premium quality GaAs FETs in a three-stage 
RF amplifier configuration. The IF output fre-
quency is 950 to 1450 MHz. 

Panasonic converters utilize a stable ce-
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ramic resonator local oscillator to assure serv-
ice with minimum drift for temperature vari-
ations. They feature low input and output 
VSWR and tightly controlled gain variation. 
The units are powered by a low DC voltage that 
is applied to the converter through the IF out-
put connector, and incorporate an internal IC 
voltage regulator. The converters are pack-
aged in a cast aluminum case with an integral 
waveguide flange and offer waterproof 
construction. 

For more information, contact Panasonic, 
One Panasonic Way, Secaucus, N.J. 07094, 
(201) 392-4109. 

BNC components, 
grounding block 
LRC Electronics introduced new crimp-on 

BNC connectors. This one-piece connector 
has no loose parts and attaches directly to the 
coax by crimping. Standard hex crimping 
tools are required as used on the most com-
mon "F" style connectors. For use in head-

ends, with test equipment, in LANs or any-
where BNC connectors are used. Available for 
most RG59, RG6 and RG62 cables. 
LRC also introduced a BNC security shield 

that may be used on all manufacturers' male 
BNC connectors. It eliminates tampering and 
unauthorized changing of connectors any-
where BNCs are used; and once installed it 
remains on the connector permanently, re-
sulting in a one-time investment. Installation 
and removal tools allow removal of the BNC 
from the mating connector; however, the 
shield stays on the BNC male. 

Finally, the firm introduced a new aluminum 
grounding block available with or without a 
pipe clamp attachment. This block is raised 
away from mounting surface to allow in-
stallation of "F" fittings. The pipe clamp per-
mits attachment directly to any water pipe. The 
grounding block is made of a die cast alu-
minum block with a machined brass cadmium-
plated "F" connector. To order the ground 
block, specify part number GB-81. To order 
the pipe clamp version, specify part number 
GB-81PC. Proper mounting hardware is in-
cluded with each version and the pipe clamp 
also is available in a dual style block manu-
factured from zinc die cast. Specify part num-
bers DGB-81 and DGB-81PC. 

For more information, contact LRC Electron-
ics, 901 South Ave., Horseheads, N.Y. 14845, 
(607) 739-3844. 

Oscilloscope, roll base 
A compact dual-trace LCD digital storage 

oscilloscope is now available from CWY Elec-
tronics. The Model 1000 oscilloscope fits into a 
briefcase for transportation and on-site analy-
sis. It is ideal for field service, design engineer-
ing and plant maintenance, according to the 
firm. Its battery-operated memory allows re-
mote data analysis. 
CWY also introduced the Model RR/RB roll 

base for relocating headend racks. The role 
base, designed to accommodate the CWY 
Model RR72 rack, is shipped assembled and 
comes with locking casters and outrigger-
style supports, and is support weight rated at 
500 pounds. The RR72 rack bolts tightly to the 
roll base. Dimensions of the roll base are: 21/2 " 
high, exterior 261/4" by 27", interior 20" by 203/4 " 
and shipping weight is 12 pounds. 
For more information, contact CWY 

Electronics, P.O. Box 4519, Lafayette, Ind. 
47903, (800) 428-7596; in Indiana, (800) 
382-7526. 

Satellite dish 
Winegard introduced a new six-foot per-

forated aluminum rooftop antenna. Because of 
the antenna's small size, Winegard offers two 
mounts for flat, sloping or peaked roof in-
stallations. A third mount secures a pipe 
alongside a house for above-roof-height in-
stallation. All mounts permit coverage of the 
orbital arc, require no special orientation, and 
include stainless steel hardware. The Mini-
Ceptor' incorporates the same "deep-dish" 
design that provides interference rejection 
and side lobe suppression in Winegard's 
eight- and 10-foot perforated aluminum anten-
nas. The reflector's 35.4 dB gain and 60 per-
cent efficiency rating is achieved through a 
design that allows the dish to be die-stamped 
to a precision-formed petal with just a 
32/thousandths-of-an-inch tolerance. The 
stretched-formed outer ring provides ad-
ditional stability while maintaining the para-
bolic integrity of the reflector. 
Shipped in four quarters, the antenna 

weighs 22 pounds and can be assembled by 
one installer. A smoked chrome finish guards 
against the elements, and the antenna has a 
wind survival rating of 125 mph. A scaled-
down version of Winegard's back-up structure 
and mini-mount is included with each dish. 

For more information, contact Winegard 
Co., 3000 Kirkwood St., Burlington, Iowa 
52601, (319) 753-0121. 

Silicone sealants, 
dielectric compounds 
A utilization guide for silicone rubber 

adhesive-sealants and silicone dielectric 
compounds in cable TV and general electrical 
applications is now available from General 
Electric's Silicone Products Division. These 
durable silicones, according to the manu-
facturer, can help simplify the installation of 
cable TV components while providing long 
term protection. 
GE's RTV108 adhesive-sealant has been 

used as a cure-in-place seal for cable splices, 
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providing protection against water and direct 
contamination, according to the company. It 
also can be used to seal connectors, adap-
tors, feed-throughs and house hooks. In such 
applications, the room temperature vul-
canizing rubber sealant can be applied di-
rectly from the cartridge and the cured seal will 
remain resilient and resistant to temperature 
extremes. 

GE's G635 dielectric compound is a com-
panion product for providing protection in 
cable TV installation. In CAN applications, it 
can be used as an environmental seal and 
lubricant for F fittings, taps, traps and ground 
blocks. The compound is a medium-to-soft 
consistency grease with waterproofing capa-
bilities. Because it is silicone, it will not melt or 
run off, even at temperatures to 450 F, or 
harden at temperatures as low as — 100 F. 
To obtain a copy of the publication, contact 

General Electric Silicone Products Division, 
Waterford, N.Y. 12188, (518) 237-3330. 

Like-new equipment 
A 36-page illustrated catalog offering thou-

sands of like-new, state-of-the-art electronic 
instruments for sale has been published by 
Genstar REI Sales Co. The catalog describes 
nearly 50 categories of sophisticated electro-
nic devices—manufactured by more than 75 
companies. Products listed for sale have been 
removed from the rental inventory of parent 

company Genstar Rental Electronics Inc. and 
are offered with full warranties. 

Instrumentation for sale includes: amplifiers. 
analyzers, attenuators, calibrators, counters 
couplers, desktop computers, filters, gener-
ators, meters, PROM programmers, oscil-
lators, oscilloscopes, printers, DC power sup-
plies, recorders, sources, synthesizers, ter-
minals, test bridges, chambers, and sets. 

Catalog copies may be obtained from Gen-
star REI Sales Co., 6307 De Soto Ave., Suite J, 
Woodland Hills, Calif. 91367, (800) 227-8409 
or (818) 887-4000. 

Test equipment 
Leader Instruments Corp. announced the 

availability of its new 1985 test and measure-
ment catalog. This 80-page catalog details 
complete features, specifications and appli-
cations on more than 100 products, including 
19 new products. 

Leader's new 35 MHz two-channel digital 
storage oscilloscope and the 100 MHz three-
channel dual time base oscilloscope are 
among the most notable of the new products 
presented in the catalog. Leader also is intro-
ducing a new line of signal and sweep gener-
ators including a 520 MHz synthesized signal 
generator and a 1.5 GHz sweep/marker gen-
erator. The new Technicart - series of instru-
ment carts also is highlighted. 

For further details or a free copy of the cata-

log, contact Leader Instruments Corp., 380 
Oser Ave., Hauppauge, N.Y. 11788, (516) 
231-6900. 

Combiners, filters 
Microwave Filter Co. has published a cata-

log containing a new and expanded line of 
broadcast filters for ITFS, MDS and UHF. It 
also mentions several products still under de-
velopment for which customers have ex-
pressed interest. The BTV/85 features instruc-
tional television fixed service (ITFS) products 
such as channel combiners and bandpass 
filters for combining or separating several in-
dividual channels or groups of channels. In-
troduced is the ITFS/MDS coupler, which 
combines the MDS band to existing ITFS sys-
tems, along with filters for a variety of MDS and 
UHF applications. 
Television relay bandpass filters for 

electronic news gathering and diplexers for 
combining or separating two frequency bands 
are summarized. And mention also is made of 
other MFC products for suppressing terrestrial 
interference at satellite earth station antennas, 
and filters and traps for cable television. In-line 
coaxial relays for remotely switching two to 
nine antennas with a single coaxial cable to the 
radio also are described. 

For a free copy of the catalog, contact 
Microwave Filter Co. Inc., 6743 Kinne St., East 
Syracuse, N.Y. 13057, (800) 448-1666 . 

Rack n' Roll is here to stay 
and the king is producing the 
hottest numbers around! When 
Triple Crown creates a new 
head end the results are solid 
gold for sure! We start with our 
best electronic equipment, 
get it all together, plug in our 
instruments, set the levels and 
balance everything for superb 
harmony. Only if our people 
are pleased to the max, do we 
pack it up and put the show on 
the road. 
When it rolls onto your site, 

the hookup is quick and the 

See us at the NCTA Show at Booth 3314. 

performance will blow you 
away. For a picture perfect 
Rack Video, this shining silvery 
monolith is heavy metal like 
you've never seen before. 

Let Triple Crown book a 
Rack n' Roll Superstar for your 
viewers ... they won't believe 
their eyes. 

7-n-7 TRIPLE CROWN 
ELECTRONICS 
MISSISSAUGA, ONTARIO 

(416) 629-1111 
DEERFIELD BEACH, FLORIDA 

(305) 429-0870 
Reader Service Number 35. 
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With The EncryptorTM system, it's safe and sound — completely 
protected against tampering and theft. 

The Encryptor- system provides affordable yet 
complete data protection — assuring you of such 
critical system benefits as file security, password 
and software protection, message and terminal 
authentication, communication security, and dial-
up security with SNA 3270/SDLC emulation. 
Key features of The Encryptor line make it 

superior to other encryption devices. It's a 
hardware-based system that complies with the 
national Data Encryption Standard (DES). It's easy 
to use and install, with no loss of computer effi-
ciency. It's designed for high-speed, dependable 
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Encrypted Text 

operation. It's inexpensive. And it's tamperproof — 
with an inaccessible keyword and encryption algo-
rithm — so your data is secure 
24 hours a day! 

For more 
information contact: 

Futurex Security Systems" 
800-251-5111 in California 
800-251-5112 elsewhere 

Futures Security SystemsTM 
A Division of Jones Futurex'" Inc. 
9700 Fair Oaks Boulevard 
Fair Oaks, CA 95628 

Reeder Service Number 36. 
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Proper tower grounding 
By Arthur F. Schoenfuss 
Director of Engineering Heritage Communications 

Spring is here. Summer will follow soon. and 
with it, more lightning will come! A typical 
ground connection, like the one in Figure 1, 
has a low DC resistance and satisfies safety 
codes, but is not good enough when lightning 
hits. In a major lightning stroke, the instanta-
neous current may go from zero to 10 or 20 
thousand amperes in a fraction of a milli-
second. Most of the destructive energy is 
transferred at an equivalent frequency of sev-
eral megahertz. If a ground connection has 
right angles, those angles have inductance, 
and at such frequencies, the inductance 
causes high series impedance. 

That is why "lightning does not like to go 
around corners." It is more apt to follow a 
straighter capacitive path, because at RF fre-
quencies, the capacitance becomes low im-
pedance. Thus the lightning will jump through 
coax cable and radio equipment with that por-
tion of the lightning bolt that involves the most 
energy in the least time and therefore does the 
most damage. 
The answer is to provide ground paths that 

do not have any right angles or bend more 
than 30 degrees. An example of this principle 

well worth the is shown in Figure 2. It will be 

time and trouble to correct the grounding on all 
your towers, because it will greatly reduce the 
chances of damage to equipment when light-
ning strikes. 

Figure 2 
Acceptable Attach 
ground wire to tower leg 
at a height determined 
by twice distance x. 
secure to ground rod 

THE TRAINING SPECIALISTS 

HENKELS & McCOY Immar 

NATIONAL TRAINING 
SERVICES 

Last year alone we conducted over 420 thousand hours 

of training. We provide the following services: 
• Completely customized training at your facility (we 

teach evening and weekend classes to best fit your 

schedule). 
• Basic pole climbing and installation, to Head-End and 

Earth Station Technology and. 
• A new course addition. fiber optic splicing. 

Our graduates are available throughout the country tor 
jobs as linemen, splicers, installers and technicians. 

Call today about our free placement service or write for 

more information. 

Henkels & McCoy Training Services 
Jolh Road 
Bluebell, PA 19422 
(215) 283-7817 
Ask for Rick Sutliff 
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The art of pulling cable 
By Anthony J. DeNigris 
President. Nationwide CATV Services Inc 

Sounds like a simple subject to discuss; 
pulling cable. Well, quite often the lineman's 
job mistakenly is thought of as a relatively 
simple function by those who don't really 
understand the skills one must possess in 
order to perform a quality job. You don't just 
have to be a rough and tumble type person 
and learn how to stick a gaff in a pole to call 
yourself a lineman, as many apprentices might 
think. All the rest, and there is an awful lot of it, 
doesn't come easily or quickly. Besides the 
necessary skill and time it takes to gain experi-
ence, a continuing awareness of safety prac-
tices and an understanding of the inherent 
hazards of the job must always be present. 

Dilemas and decisions 
The actual task of getting cable in the air, 

that is, placing strand along a tentative pole 
line, and then lashing cable to it gets quite 
involved. A line crew may face situation after 
situation, each requiring a decision as to its 
handling. What type of circumstances could 
develop in order to present a dilema that a line 
crew would have to overcome in order to do 
the job properly and safely? 

Before I explore the preceeding question, I 
would like to pick at a couple of words in it, 
namely properly and safely. I can recall times 
when I have viewed linemen working for the 
sake of speed alone; and workmanship and 
safety did suffer. Too many linemen have been 
categorized as "good" because they hap-
pened to be fast. 

Sensible operation? 
Starting with the stranding operation, a crew 

would set up a trailer, and in this case lets say 
that the set up was done properly. But, the 
street that the pull is taking place on is laden 
with parked cars and driveways. Now, what 
the crew doesn't do is to take precautions in 
anticipation of possible problems due to this 
obvious fact. They start framing poles and 
stringing the strand through the clamps but 
they are not thinking properly. The clamps are 
set very loose because they know that the pull 
becomes increasingly more difficult and 
slower if they set them with the right amount of 
tightness necessary to not allow the weight of 
the strand between poles to sag itself down as 
it commonly does. And when it does it usually 
will droop down over the parked cars or drive-
ways, and even onto sidewalks. 
There are many reasons for strand sagging 

way down during the pulling operation, and 
one of them is not the lack of use of so called 
"clamp attached strand brakes." These little 
items are placed at the strand clamp at various 
intervals along a run while the strand is being 

pulled out. They allow for one-way slippage of 
the strand through the device, and were pri-
marily designed as a protection against the 
possibility of the pulling grip letting go and the 
strand sliding back through a series of clamps. 
These clamps should be placed and used 
properly, or should I say strategically; but they 
are not the trick of the trade when it comes to 
preventing the weight of the strand from sag-
ging forward (in the direction of the pull) and 
down into trouble. The real culprit in these 
cases is man; or man's preoccupation with 
speed. 
How about lack of experience and training in 

the proper methods? How about haphazardly 
performing the task of pulling? What does that 
mean'? That means flooring the gas peddle 
when the lineman on the pole gives the signal 
and seeing how fast you can make it to the next 
pole. When this takes place, the strand reel 
back at the trailer starts spinning fast and 
builds up a sort of momentum, as it has been 
jerked by the forward force applied too fast by 
the driver. When the driver gets to the next 
position, usually somewhere past the next pole 
he stops; but the reel back there somewhere 
doesn't. Nobody's there to slam the brakes on. 
And not only will this extra spillage from the 
reel try to spread itself out along the run, the 
extra at the reel just might get caught on the 
trailer somewhere, and the next time Mario 
floors it, he might flip the trailer. t 

Dangerous accidents 
What if at this time the reel comes off the 

trailer and goes rolling somewhere. Oh I for-
got, every good line crew locks the reel carrier 
bar in every time. How many times do you see 
strand crews using reel brakes on the reels at 
the trailer? They are supposed to be used with 
all pulling operations. 

Since I'm getting heavy here, try this one on 
for size: Mario the speedster has managed to 
jerk a lot of excess strand off the reel and it has 
sagged pretty low, or almost to the ground in 
many places. Now the pulling operation is 
approaching a long span and the pulling is 
getting a little harder, just due to the normal 
build up of tension as the pull gets longer. The 
lineman on the preceding pole finishes getting 
the strand into the clamp and signals the driver 
to go, and he does in his usual way. But, as the 
driver floors it again, some spans of strand 
back there somewhere flip up extremely high 
because of all the slack, and one span gets 
hung up on a branch causing the CAN strand 
to touch a primary voltage line. Up front some-
where, the lineman on the pole may just now 
have touched the CAN strand as he touched 
the telephone strand as he was going to get 
into position to climb down the pole. Perhaps, 
in this instance, he'll get down quicker. 

Common sense 
Common sense is the single most valuable 

asset a tradesman can have. Of course, ability 
and capability are necessary attributes that 
form the basis, in addition to common sense, 
for the successful performance of ones duties. 
And this goes right back to those two words: 
properly and safely. 

Extremely secure and workable reel brakes 
should be used at the trailer site on the strand 
reel, and fashioned in such a way that the 
pulling commences under a slight tension. The 
strand clamps should be adjusted to a degree 
of tightness that is adequate. (Here is where 
the skill and experience comes in. There is no 
formula for this judgment which must include 
an assessement of the conditions of the pull 
including length, how many bends in the run 
and where is the pole line located in relation to 
personal property of others or pedestrians.) 
The strand should be pulled with slow and 
even force from pole to pole. Clamp attached 
strand brakes should be used with care being 
sure to place one at the forward side of all 
intersection or road crossings as well as at 
sporadic locations along the run. 
Two pulling grips should be used; one as the 

primary grip that is under the tension of the pull 
and a second grip attached a few feet back 
from the primary grip with a slack line between 
it and the item doing the pulling. Getting back 
to the trailer, it should be set at an angle that 
allows for a shallow radius into the first clamp, 
which means to set it back far enough to elim-
inate the possiblity of the strand getting a kink 
in it from a binding at the first clamp. The 
strand should be pulled off of the bottom of the 
reel alwpys because it has a lessor tendency 
to unravel than if it was pulled off of the top. 
Precautions should be taken so that the trailer 
can't be jerked from its position and either flip 
or be swung to the side into traffic or a passer-
by or observer (we call them sidewalk engi-
neers). When jacking in the strand to give it 
proper tension (not too much and not too little), 
something very few line workers like to do is to 
ride out the run prior to the tensioning opera-
tion, to check for possible obstructions (mail 
box hang-ups), but it should be done. 
Along the run as strand is being woven 

through possible trees, or over and around 
phone drops or other aerial lines that are in the 
way (so to speak), care should be exercised 
not to wrap the CAN strand under and back 
up or around any telephone or other existing 
lines. This blunder, sometimes called belly 
wrapping, causes havoc for the unfortunate 
cable crew that attempts to pull and lash cable 
on that strand. When tossing a throw rope 
through trees, make sure that you haven't 
crossed over power lines. This is a common 
and well known blunder, and seriously 
dangerous besides; it has caused numerous 
cases of death from electrocution in the past. 

(Part 2, next month: Lashing cable) 
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Pioneer's addressable converter 
gives cable operators exactly what 

they want... 

Options 
Mechanical parental 

control • 
IR remote control • 

VCR program timer • 
Security covers • 

The Pioneer BA-5000 is the most functionally 
advanced addressable converter available 
today — offering a wide range of standard 
features plus many profitable options and 
add-ons. 
Every BA-5000 gives you downline-load-

able frequency format, channel map and 
special channel selection. And with viewer 
diagnostics for trouble shooting, you cut down 
on in-house service calls. 
By using a combination of sine-wave sync 

suppression and coded-key video scram-
bling, the BA-5000 can be compatible with 
Jerrold, Oak and Hamlin (y) 
scrambling methods. PIONEER® 

PIONEER COMMUNICATIONS OF AMERICA 

The future of sound and vision 
See us at NCTA—#2535 

Add-ons 
• Addressable cradle 
• IPPV hybrid module 
• MTS adaptor 

Plus, the BA-5000 accepts add-ons for 
impulse-pay-per-view and MTS. An address-
able cradle is also available for standard 
converter upgrade. You purchase the add-
ons you want, nothing extra. That's another 
reason why the overall value of the Pioneer 
BA-5000 is the best in the industry. 
For complete information and a demon-

stration of the BA-5000, call Pioneer toll-free 
1-800-421-6450. (In Ohio, 614-876-0771.) And 
do it now. 
Since the most reliable addressable con-

verter in America gives you everything you 
want, why pay for more than 
you need? 

Reeder Service Number 39. 

and nothing they dont want. 
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Getting the most out of your bench sweep 
By Ron Hranac 
Corporate Engineer, Jones Intercable Inc 

Bench sweep equipment is considered a 
luxury in some cable systems; and many that 
do have the equipment don't use it to its poten-
tial. The large investment required for an ade-
quate bench sweep system, however, can be 
offset by effective use of that equipment. 

By testing samples of all passive devices 
used in the system, you can detect potential 
problems before those passives are installed. 
The subscriber and system passives always 
should be checked before being released for 
use in the system. A good amount to test is 5 
percent to 10 percent. Case in point: Sample 
testing could pinpoint a batch of passives that 
missed the soldering machine. And service 
calls to correct problems like this after the 
devices have been installed can be very 
costly. 
Are you paying a premium for extended 

bandwidth splitters and couplers? If you test 
some of the budget brands, you may be sur-
prised to find that many of them meet or ex-
ceed extended bandwidth requirements even 
though the manufacturer does not specify 
them as such. The cost savings, over time, 
could pay for your bench sweep system and 
the technician to operate it. 

What to test 
Bench sweep testing should not be limited 

to checking passive devices. All of your trunk 
and feeder cable, most of which is 100 percent 
sweep tested by the manufacturers, should be 
tested again when you receive it. Hidden 
damage can and does occur during shipment; 
you need to verify that the 30 dB return loss you 
specified on the order is in fact 30 dB or better. 
Because of the quantity of drop wire used in 

systems these days, a representative sample, 
say 10 to 20 percent, is usually satisfactory to 
test. Bench sweep testing provides the best 
opportunity to verify return loss, attenuation 

'Bench sweep testing 
provides the best 
opportunity to verify 
return loss, attenuation 
and other electrical 
characteristics of the 
cable used in your 
system' 

An example setup for bench sweep equipment. 

Figure 1: Equipment configuration for loss measurement 
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and other electrical characteristics of the 
cable used in your system. 

All amplifiers, bandpass filters, converters, 
traps and headend equipment should be 
tested on the bench. You cannot rely solely on 
factory alignment because equipment can 
miss a QC inspection; a factory technician 
might have had a bad day; or the equipment 
may be damaged in transit to your system. 
Check it today, and avoid problems tomorrow! 

Bench sweep system components 
The typical bench sweep system consists of 

several components fundamental to its in-
tended use (see Figures 1 and 2). These in-
clude an RF sweep generator, RF comparator, 
reference attenuator(s), broadband detector 
and a display oscilloscope. Other accessories 
might include variable and fixed return loss 
bridges, precision mismatches and termin-
ations, lab-type connectors and adapters, and 
a post amplifier. Depending on how this 
equipment is configured, it can be used to 
measure bandwidth, flatness, bandpass, 
gain, loss, isolation and return loss. 
• RF sweep generator—This instrument 

provides a swept RF signal over the frequency 
range of interest. The amplitude of the RF 
signal, its frequency coverage and sweep rate 
are usually adjustable. Frequency markers are 
useful for determining observed frequency on 
the display oscilloscope. 
• RF comparator—In order for the dis-

played sweep to be meaningful, a comparator 
automatically switches the RF sweep signal 
alternately through a reference circuit and the 

Model 2901A TDR 
Cable Fault Locator 

V I EK INC 

• Quality Products 

• Quality Service 

• Friendly People 

1109 "K" Street Box 188 

Aurora, Nebraska 68818 

(402) 694-5201 

Reader Service Number 41. 

Figure 2: Equipment configuration for gain measurement 
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device under test. This allows comparison of 
the response of the device under test to a 
known reference. 
• Reference attenuator(s)— Usually ad-

justable in steps of 0.1 dB, 1 dB and/or 10 dB, 
these highly accurate attenuators are used in 
the reference circuit of the comparator when 
measuring loss, and in series with the device 
under test when measuring gain. They provide 
a convenient way to accurately measure level 
changes and reference comparison differ-
ences. 
• Broadband detector—In its simplest 

form, the broadband detector is a diode circuit 
that changes the RF signal from the output of 
the comparator into a DC voltage that cor-
responds to the relative amplitude of the RF 
signal. This DC voltage is fed to the vertical 
input of the display oscilloscope, where it 
changes the height of the displayed trace as 
the level of the RF signal changes. 
• Display oscilloscope—The CRT of the 

oscilloscope displays an electronic represen-
tation of the response characteristics of the 
device under test. The display oscilloscope is 
driven horizontally by a sample of the RF 
sweep generator's sweep voltage. Thus, as 
the signal generator sweeps higher in fre-
quency, the sweep voltage causes the display 
oscilloscope to "paint" a trace from left to right 
on the CRT. As the amplitude of the swept RF 
signal changes through the device under test 
and the reference circuit, the broadband de-
tector DC voltage output coincides with those 

changes and causes the trace 0n the display 
oscilloscope CRT to "paint" the relative 
changes vertically. The final result is the re-
sponse of the device under test. 
• Other accessories—Variable return loss 

bridges are used when measuring coaxial 
cable structural return loss, and fixed bridges 
when measuring return loss of other devices 
under test. Precision mismatches usually are 
used in conjunction with return loss bridges for 
calibration purposes; precision terminations 
are used to terminate unused ports on devices 
under test or the end of a reel of cable when 
measuring structural return loss. Lab-type 
connectors and adapters provide an interface 
between the bench sweep system and the 
cable or device under test. Post amplifiers are 
used when it is necessary to increase signal 
level to the detector input. 

Intelligent Investment 
A good bench sweep testing program can 

help you reduce long-term operating ex-
penses by preventing costly problems from 
reaching your cable system. It's also possible 
to save on material costs by identifying lower 
cost passive devices that do the same job as 
the more expensive ones. An effective bench 
sweep testing program can even be in-
tegrated into your preventive maintenance 
program. Next month we'll look at some com-
mon bench sweep measurement techniques 
and measurement errors that can affect the 
accuracy of your bench sweep testing. 
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KEEPING TRACKIIIIIIIIIII11111111111111111111111111111111111111111111111111111111111111 

Leader Instruments Corp. an-
nounced the appointment of Shi-
gehiko Hirota to the office of 
president. Also announced was 
the promotion of Bruce Storch to 
the position of vice president of 
sales and Robert Sparks to the 
position of director of marketing. 
The three men bring over 60 

years of engineering, sales, mar-
keting and management experi-
ence to their new positions. Con-
tact: 380 Oser Ave., Hauppauge, 
N.Y. 11788, (516) 231-6900. 

Avantek Inc. announced the 
appointment of Alan King to the 
newly established position of vice 
president and general manager 
of microwave semiconductor 
businesses. King joins Avantek 
from a position as president and 
CEO of Crystalvision, a manu-
facturer of flat panel displays. 
Prior to moving to Crystalvision, 
he was with Signetics Corp. for 18 
years. Contact: 3175 Bowers 
Ave., Santa Clara, Calif. 95054-
3292, (408) 727-0700. 

Grant 

Susan Grant has been ap-
pointed vice-president of sales for 
Magnicom Systems. Grant 
comes to Magnicom from Turner 
Broadcasting System Inc. where 
she most recently held the post of 
director of regional sales and 
marketing. Contact: 1177 High 
Ridge Rd., Stamford, Conn. 
06905, (203) 968-0088. 

Broadband Engineering Inc. 
announced the appointment of 
Sherwood Hawley as national 
sales manager. A design engi-
neer with Broadband since Au-
gust 1981, Hawley has been di-
rectly involved in the design and 
development of the firm's line of 

CATV amplifiers. Prior to this as-
sociation, he served eight years 
as a technical leader in the design 
lab at General Electric's Mobile 
Radio Division in Lynchburg, Va. 
This followed five years as an ap-
plications engineer in the semi-
conductor industry. Contact 1311 
Commerce Lane, Jupiter, Fla. 
33458-5636, (305) 747-5000. 

Seth-Smith 

Hyers 

Rhea 

Scientific-Atlanta Inc. an-

nounced the election of Robert 
Hyers, Randall Rhea and Nigel 
Seth-Smith to the rank of prin-
cipal engineer, the company's 
highest technical position. 

Hyers, currently assigned to the 
Atlanta Instrumentation Division, 
has been with Scientific-Atlanta 
since 1967. He has made major 
contributions in the development 
of new instruments in the Instru-
mentation Group and specializes 
in the application of micropro-
cessors and in both digital and 
analog circuit design. 

Rhea, an S-A employee for 11 
years, is assigned to the Satellite 
Communications Division, where 
he is involved in the business de-
velopment of customer premises 
satellite terminals for business 
data. 

Seth-Smith, the chief engineer 
for the Digital Video Systems Divi-
sion in the Broadband Communi-
cations Group, is a former mem-
ber of the Video R&D Group in the 
Independent Broadcasting Au-
thority in the United Kingdom. 
Seth-Smith has led the design 
team in the development of B-
MAC, a new satellite transmission 
system for video, audio and data 
and the associated integrated 
circuits for a low-cost implemen-
tation. Contact: 1 Technology 
Pkwy., Box 105600, Atlanta, Ga. 
30348, (404) 441-4000. 

Senken 

Magnavox CATV Systems 
Inc. announced the appointment 
of Michael Senken to the position 
of controller. Senken began his 
career as a staff auditor for North 
American Philips Corp. In 1983, 
he moved to Magnavox, where he 
has held the position of manager 
of financial reporting for the last 
two years. Contact: 100 Fair-

grounds Dr., Manlius, N.Y. 13104, 
(315) 682-9105. 

Nelson 

Gill Management Services 
announced the appointment of 
Jerry Nelson to regional sales 
manager for the firm. Nelson for-
merly served in a similar regional 
position for CableData. Prior to 
that he spent 17 years in sales 
management and promotion for 
NCR Corp. Contact: 2050 Bering 
Dr., San Jose, Calif. 95131, (408) 
998-8078. 

Craig Kemper, has been ap-
pointed manager-direct sales for 
Blonder-Tongue Laboratories 
Inc. In his new position, he will 
supervise sales of the company's 
pay TV system products. Kemper 
was previously manager of 
Northeast Regional Sales for the 
company's general line of prod-
ucts. Contact: One Jake Brown 
Rd., Old Bridge, N.J. 08857, (201) 
679-4000. 

Sony Corporation of America 
has appointed Gary Hall digital 
sales engineer in the Professional 
Audio Division. Prior to joining the 
firm, Hall operated his own audio 
electronics service and con-
sulting business in Boston. He 
also held design engineering and 
marketing positions at Lexicon 
Inc. Hall will be based in Sony's 
Paramus, N.J., regional offices. 
Contact: Sony Drive, Park Ridge, 
N.J. 07656, (201) 930-6432. 

Microdyne announced the ap-
pointment of Stephen Benoit as 
sales engineer, satellite com-
munications. Benoit will be re-
srionsible for the sales of satellite 
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THE DRAKE PROFE ONALS 
Thousands of CATV. SMATV. 
and broadcast operators 
everywhere have placed 
their trust in DRAKE's 
professional equipment — 
and for good reason. Our 
name has been synonymous 
with excellence and reliability 
in the communications field 
for many. many years. 

And this proud tradition 
continues with our 
professional VM2410 
Modulator and ESR2240 
Earth Station Receiver. 
Operated together or 
separately. the VM2410 and 
ESR2240 are an unbeatable 
choice for solid dependability 
and performance. 

See us at the NCTA Show at Booth 2119 

The DRAKE VM2410 
Modulator 
With the Drake VM2410 a 
single modulator provides 60 
channel frequency agility. A 
simple push of a button will 
set the VM2410 output to any 
VHF Broadcast. Mid-Band, 
Super-Band and Ultra-Band 
channel up to 400 MHz.The 
VM2410 also features video 
low pass and IF SAW filtering 
for reliable operation in the 
most crowded systems. A full 
57 dBmV output ensures 
maximum performance. 

The DRAKE ESR2240 
Earth Station Receiver 
A true step ahead in design 
technology. Some of the 
ESR2240's outstanding 
features include fully 
synthesized transponder and 
subcarrier selection, block 
down conversion with our 
BDC-24 Block Converter or 
[NB. IF loop-through for 
easy multiple receiver 
installation. SAW filtering for 
maximum interference 
rejection and adjacent 
channel performance. full 
signal metering on front 
panel — and much more. 

When the bottom line is reliability, long-term service, 
and simple peace of mind — demand a DRAKE! 

R. L. DRAKE COMPANY DRAKE. 

Call or write us today for more 

information. 

540 Richard Si. Miamisburg, Ohio 45342 USA 
Phone: 15131 866-2421 • Telex: 288-017 
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equipment for TV and radio 
broadcasting, fixed and portable 
uplinks and teleconferencing. Be-
fore coming to Microdyne, Benoit 
was with Florida Video Systems of 
Jacksonville, Fla. for three years. 
Contact: P.O. Box 7213, Ocala, 
Fla. 32672, (904) 687-4633. 

North Hills Electronics Inc. 
recently announced some ex-
ecutive changes. Leo Stas-
choyer, formerly president, has 
been elected chairman of the 
board and chief executive officer. 
Howard Anders, formerly vice 
president and treasurer, has been 
elected to the office of president 
and chief operating officer. An-
ders also will retain the title of 
treasurer. Contact: 1 Alexander 
Place, Glen Cove, N.Y. 11542, 
(516) 671-5700. 

Anixter Bros. Inc. announced 
the appointment of Michael Long 
as executive vice president of 
Anixter-Canada Inc. Long has 
served as managing director of 
Anixter's British subsidiary, Anix-
ter U.K. Ltd., since 1979. He has 
been with Anixter since 1976. 
Prior to joining the company he 
was with City Electrical Factors in 
London, England. 

Anixter also announced the 
appointment of David East to 
deputy managing director of the 
company's British subsidiary, 
Anixter U.K. Ltd. East has served 
as general manager of Anixter 
U.K. 's communications group 
since 1983. Prior to joining the 
company he was a sales ex-
ecutive with Ward and Goldstone. 
Contact: 4711 Golf Rd., One Con-
course Plaza, Skokie, III. 60076, 
(312) 677-2600. 

The board of directors of Avan-
tek Inc. named James Sterrett to 
the position of vice president and 
Fellow of Avantek. The title of 
Avantek Fellow has been insti-
tuted by the board of directors to 
recognize an individual for sig-
nificant technical contributions 
over an extended period of time. 
Sterrett is the first recipient of this 
award. 
A founder of Avantek, Sterrett 

was instrumental in developing 
the technology and initial pro-
ducts that launched the com-
pany. Contact: 3175 Bowers Ave., 
Santa Clara, Calif. 95051, (408) 
727-0700. 

First Data Resources has an-
nounced the promotion of D. 
Rusty Rau to director of opera-
tions for the Cable Services Div-
ision. Prior to this appointment, 
Rau was the product develop-
ment manager for the Cable Div-
ision. In his new position, he will 
be responsible for the day-to-day 
delivery of the Cable Control Sys-
tem. He has been with FDR for 
eight years, serving in various 
management capacities. 
FDR also announced the pro-

motion of Jay Oxton to director of 
national accounts for the cable 
services division. Prior to this ap-
pointment, Oxton was a national 
account manager for the cable 
division. In his new position, Ox-
ton will be responsible for sales 
and customer support. Contact: 
7301 Pacific St., Omaha, Neb. 
68114-5497, (402) 399-7000. 

RMS Electronics Inc. an-
nounced the promotion of Mi-
chael Soloman to the position of 
divisional sales director. Soloman 
has been in Cable TV for almost 
19 years, serving in various ca-
pacities, such as general man-
ager for Liberty Communications, 
as well as owner and operator of 
cable systems in both California 
and Oregon. Most recently, Sol-
oman served as general 
manager-Western operations for 
RMS. Contact: 50 Antin Place, 
Bronx, N.Y. 10462, (212) 
892-1000. 

Covell 

Richard Covell has been 
namea account executive for 
Burnup and Sims Cable Pro-
ducts Group. He will be handling 
Capscan and Lectro products in 
the Rocky Mountain region. Most 
recently Covell worked as a sales 
engineer for C-COR Electronics. 
Contact: 511 Burland Dr., Bailey, 
Colo. 80421, (303) 838-6584. 
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Big Deal 
Cable System Security 

with Pico Traps and Super Traps. 
Peace of mind from Pico Products' 

Two Year Warranty. The convenience of having 
the trap you want in stock at Anixter Communications. 
Responsive to the needs of the cable industry, Pico 

Products, Inc. is the benchmark of excellence 
for cable security products. Quality, 

Warranty, Availability. 
That's a big deal. 
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CANADA 
103 Commerce Blvd 

Liverpool, New York 13088 
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In New York State Call (315) 451-7700 
See us at the NCTA Show at Booth 3915. 
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May 

May 1: SCTE New England 
Meeting Group seminar on pre-
ventive maintenance. Contact 
Gene Bartlett. (617 337-4100. 
May 1-3: Magnavox CATV train-
ing seminar. St. Paul. Minn. 
Contact Laurie Mancini, (800) 
448-5171: in New York. (800) 
522-7464. 
May 6-8: Magnavox CATV train-
ing seminar, St. Paul, Minn. 
Contact Laurie Mancini. (800) 
448-51 71. 

May 6-8: Louisiana Cable Tele-

vision Association spring con-
vention, Hilton, Lafayette, 
La. Contact Lisa Black. (504) 
928-5604 
May 12-15: Channel Guide's and 
Satellite Broadcasting's Sat 
Expo. Sheraton Denver Tech 
Center. Denver. Contact (303) 
779-7930. 
May 14-15: The Yankee Group 
seminar on data communica-
tions. New York. Contact (617) 
542-0100. 
May 15: SCTE South Lake Meet-
ing Group seminar. -FCC update 
on proofs and leakage. - Holiday 

AD INDEXI111111111111111111111111 
Alpha Technologies 
Anixter Communications  
Avtek 
Ben Hughes  
Brad Cable  
Broadband Engineering  
Bruce Brown Associates  
Burnup & Sims  
Catel Telecommunications  
C-COR Electronics  
Commercial Cable Inc.   
ComSonics Inc  
CVVY Electronics  
Di-Tech  
DX Communications   
Eagle  
EF Data Corporation   
General Cable Apparatus Division   
General Cable CAN Division  
GNB Batteries  
Henkels & McCoy  
Hughes Microwave  
Integrated Insurance   
Jerrold  
Jones Futurex Inc  68 
KG Sprucer  31 
Line-Ward Corp  63 
Macom Industries/OEM Enterprises  12 
MAI Communications  14 
Magnavox   52 
Microwave Filter  27 
Panasonic   33 
PICO  17,79 
Pioneer  71 
Quality RF Services  65 
R.F. Analysts  8 
R.F. Drake Company  77 
Sadelco   36 
Signal Vision  19 
Standard Communications  7 
Texscan Instruments  49 
Triple Crown  67 
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Wegener  2 
Zenith   81 

  24 
84 

  74 
32 
69 
13 
72 
37 
15 
54 
22 
29 
83 
61 
11 
3 

20 
78 
50 
21 
69 
35 
6 
5 

Star Hotel. Merrillville. Ind. Con-
tact Scott Weber. (219) 464-2288 
May 15: SCTE Golden Gate 
Chapter seminar on underground 
construction techniques. Italian 
Gardens, San Jose. Calif. Contact 
Pete Petrovich. (415) 463-0870. 
May 21-23: C-COR Electronics 
technical seminar. Dallas. Con-
tact Debra Cree, (814) 238-2461 
or (800) 233-2267 
May 29: SCTE North Jersey 
Meeting Group seminar on theft 
of service. Victor's Holiday Inn. 
Wayne. N.J. Contact Bill West-
erman, (201) 289-1234. 

June 
June 2-5: National Cable Tele-
vision Association annual con-
vention. Las Vegas (Nev.) Con-
vention Center. Contact (202) 
775-3629 or (202) 775-3606. 
June 4-7: Continuing Education 
Institute course on satellite 
communications. Amfac Hotel, 
Los Angeles. Contact (213) 
824-9545 
June 11-13: Security Equip-
ment Industry Association and 
National Burglar & Fire Alarm 
Association -ISC Expo 85. -
O'Hare Exposition Center, Chi-
cago. Contact Ann Feltes c;ii Bill 
Campeau. (818) 965-7454. 
June 16-18: New York State 
Cable Commission annual 
"Northeast Cable Televiiion 
Technical Seminar." Ltake 
George. N.Y. Contact Bob Levy, 
(518) 474-1324 SCTE endoried 
June 17-19: Community Anten-
na Television Association an-
nual convention. CCOS 85. The 
Opryland Hotel. Nashville, Tenn. 
Contact Ruth Williams, (703) 
823-6522 
June 19: SCTE Delaware Valley 
Chapter meeting on basic system 
preventive maintenance, Fiesta 
Motor Inn. Willow Grove. Pa. Con-
tact Bev Zane. (215) 674-4800 
June 24-26: Online Confer-
ences' Videotex '85 conference 
and exhibition. New York Hilton. 
Contact Online. (212) 279-8890. 
June 26: SCTE Golden Gate 
Chapter meeting on microwave 
licensing. San Jose. Calif. Con-
tact Pete Petrovich, (415) 
463-0870. 

July 
July 9-11: Online Conferences 
Inc. satellite and cable TV confer-
ence. "The Cable '85 Exhibition" 

Planning ahead 
June 2-5: National Cable 
Television Association an-
nual convention, Las Vegas 
(Nev.) Convention Center. 
June 17-19: Community 
Antenna Television Associ-
ation, COOS '85, The Opry-
land Hotel. Nashville, Tenn. 
Aug. 25-27: Annual con-
vention of the Southern 
Cable Television Associa-
tion. the Eastern Show. 
Congress World Center, 
Atlanta. 
Sept. 18-20: Atlantic Show. 
Atlantic City, N.J. 

the Brighton Metropole, U.K. Con-
tact (212) 279-8890 
July 10-12: Magnavox CATV 
training seminar, Detroit. Contact 
Laurie Mancini, (800) 448-5171: 
in New York. (800) 522-7464 
July 15-18: American Feder-
ation of Information Processing 
Societies' National Computer 
Conference. -Technology's Ex-
panding Horizons." McCormick 
Place. Chicago. Contact Helen 
Mugnier. (703) 620-8926 or (800) 
NCC-1985 
July 23-25: C-COR Electronics 
technical seminar. Boston. Con-
tact Deb Cree. (814) 238-2461 or 
(800) 233-2267. 

August 
Aug. 14-16: Rocky Mountain 
CATV Association's annual 
convention, Jackson Hole Rac-
quet Club, Jackson, Wyo. Contact 
John Harrison. (307) 245-3392: or 
Oscar Davis. (505) 538-3701. 
Aug. 20-22: C-COR Electronics 
technical seminar. Minneapo-
lis. Contact Deb Cree. (814) 
238-2461, or (800) 233-2267. 
Aug. 21: SCTE Delaware Valley 
Chapter meeting on FCC rules 
update and field testing pro-
cedures, Fiesta Motor Inn, Willow 
Grove, Pa. Contact Bev Zane, 
(215) 674-4800. 
Aug. 25-27: Eastern Cable 
Show, Congress World Center, 
Atlanta Contact (404) 252-2454. 
Aug. 27-29: Security Equipment 
Industry Association and 
National Burglar & Fire Alarm 
Association -ISC Expo 85." New 
York Coliseum, New York. Contact 
Ann Feltes, (818) 965-7454. 
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Future 
Frien 

No matter what technology is unfolded next, two 
things are for certain. 

One, your customers will want it. 
And two, this system will welcome it. 
That's right. This is the Z-TAC' addressable 

system from Zenith. Built with the future in mind. 
As you may already know, we designed the 

Zenith Z-TAC system to be VCR friendly, with a remote 
control that allows your customers to preprogram 
their Z-TAC and VCR to record multiple programs on 
different channels. But that's only the beginning. 

We've really designed Z-TAC for the future. With 
features like our Redi-Plugn" option which allows you 
to tap into advanced technologies for tomorrow's 
customer services like TV stereo, two-way, and teletext. 

So you won't have to worry about replacement for 
a very long time. 

You can't find a more solid investment. Because 
no matter what the future brings, you know the 
Z-TAC system will keep paying you back. 

After all, it's the only system that has earned 
the Zenith name. 

For more information contact Zenith CATV Sales, 
1000 Milwaukee Ave., Glenview, IL 60025, 
(312) 699-2110. 

cable 
products 

THE QUALITY GOES IN BEFORE THE NAME GOES ON' 
t 1984 Zenith Electronics Corp 

See us at the NCTA Show at Booth 2918. Reader Service Number 45. 
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Dress-ability 
By Robert A. Luff 
Senior Vice President, Engineering 
United Artists Cablesystems Corp 

While attending the SCTE Spring Con-
ference and Tec Expo, I was reminded of the 
importance of proper dress and grooming for 
a successful technical career. Frankly, I was 
appalled by the number of CATV technical 
personnel wearing dress shoes, slacks, and 
coats and ties' Don't they know what they 
looked like 

Dress for success 
Where were their hush-puppies, baggy and 

too short plaid trousers, clashing pastel or 
polk-a-dot pattern shirts with the bulging 
pockets of assorted screw drivers, diddle-
sticks, pens, pencils—complete with plastic 
pocket liner bearing some electronic company 
logo? And, their hair—it looked (gulp) like they 
paid more than $1.75 for their haircut. 

At a time in the industry when every CATV 
company is taking a hard look at reducing its 
personnel overhead, including technical per-
sonnel overhead, do these neatly dressed and 
groomed brethren of ours really know what 
they are doing? Do they have any idea how 
different they look from the time-honored 
stereotype CATV tech of yesterday that so 
many have worked so hard to create and pre-
serve all these years'? 

But, what if the industry is going through a 
"leaning" process; why would they be dress-
ing like someone hoping for more respon-
sibility? And, their managers weren't even at-
tending the SCTE Expo to impress. Certainly it 
wasn't because they were concerned with pro-
jecting a more professional image at work and 
wear a sport coat and tie every day, was it? 

Identity crisis 
There are serious practical consequences 

to consider if the CATV technical community 
loses its long-recognized and expected tra-
ditional dress code. For one thing, you use to 
be able to sit near the convention hotel front 
desk and pick our group out of all other guests. 
It didn't matter whether it was during breakfast, 
luncheons, in the hallways, cocktail lounge, or 
at the most expensive restaurants, no badges 
were necessary; CATV techs could always 
recognize other CATV techs just by how they 
looked. 

Not so anymore! The attendance of the 
SCTE convention has steadily increased to 
nearly 1,000 of the best and it is becoming 
harder to keep the fast trackers identified. At 
the SCTE Washington Expo, what a mess of 
things the growing number of CAN tech ren-
egades made. Without their badges you 
couldn't tell whether they were part of our 
convention or not. Even with their badges, 

people were letting them on the elevator first 
and waitresses found themselves waiting on 
their tables faster. On one occasion, a recog-
nizable traditional CAN tech asked for site-
seeing information from a responsible, 
prosperous-looking Washingtonian, only to 
find out that person was one of us! Don't they 
know how important the first impression is? 
Other consequences are the observed 

change in convention behavior seemingly 
caused by the new images. Science doesn't 
know why, but such a change in clothing style 
seems to result in better attentiveness and 
triggers the desire to ask more questions dur-
ing the Q & A periods of a session—the ses-
sion would be over and everyone out in the bar 
if it weren't for them. Speaking of the bar, that's 
another side effect observed. After one or two, 
they've had enough and call it a night at a 
reasonable hour. Only to get up early, walk 
alertly around the convention floor (not to col-
lect meaningless trinkets in a stupor) and en-
gage in meaningful discussions and demon-
strations of the latest equipment. Don't they 
know what conventions are for? 
We still have no answer why more and more 

cable techs are laying to rest their hush-
puppies, leisure suits and bulging shirt 
pockets. However, throwing out our time-
honored past CATV technical community 
dress and grooming norms has serious im-
plications far beyond the few days at the SCTE 
convention. This same sort of person is likely to 
show extra pride in their day-to-day work back 
at the system. 
They are probably going to keep their com-

pany field vehicle neat and clean and well-
maintained at all times because they care 
about the image of the company, like they care 
about their own image. They like their bosses 
to inspect their work because they are proud of 
it. And, they are likely to suggest or develop a 
quality assurance program to help keep cable 
performance and its life at its best. Are these 
guys for real? 
For the same reasons these progressive 

techs come to the SCTE conventions, they are 
likely to take correspondence or night courses 
during the year, not only to keep up with cable 
technology, but to sharpen and develop their 
budget and management skills. These folks 
are likely to be a real help at system budget 
time and all through the year, in addition to 
expertly managing themselves and those 
under them year round. And for all these light-
duty tasks, they think they will be promoted? 

A barometer 
Is there a metamorphosis taking place in the 

image and capabilities of the CAN technical 
community? Is there any relationship between 
more and more stereotypical 12-channel sys-
tems upgrading their images and capabilities 
to modern 64-channel, fully two-way address-
able systems with stand-alone local billing 

computer systems and data traffic and status 
monitoring; and more and more conventional 
CAN engineers upgrading their images and 
capabilities to run these high investment and 
technology communications complexes? Hog 
wash! Everyone knows that clothes do not a 
man make. Certainly there is no relationship 
between an industry upgrade from 12-channel 
systems that practically ran themselves to very 
sophisticated complex engineered systems 
and a change in the perception of how the 
CATV technical community is beginning to 
view itself. 
When office duplicating technology 

changed from ink and alcohol of the mim-
eograph machine to the high-tech method of 
xerograhy, IBM field service went to white 
shirts and conservative ties. And where IBM 
went, all others followed. Soon it was evident 
that a new era was upon us—even if you didn't 
know what was going on inside the machine or 
inside the industry. Like a barometer, the 
changing dress code of the industry foretold of 
an important, yet nearly invisible change afoot. 
Certainly, our few over-dressed misfits aren't 
all that prophetic? 
Even though it was only 10 years ago and 

just a lyear or two before the big decade-long 
CAN boom period, a group convention photo 
of CAN managers (the guys always wearing 
the coats and ties today) looked like they were 
single-handedly supporting the hush-puppy 
and light green leisure suit industries, except 
for a few of their own "barometer needles" 
forecasting a change just over the horizon. 
Can there really be anything to such 
quackery? Do any of those image-conscious 
folks in the picture wearing a suit even have a 
job today? 

A metamorphosis 
The evolution of 12-channel basic systems 

to high-dollar and high-tech communications 
complexes is changing system, corporate and 
industry images. Clothes and grooming are 
just as important to our "state-of-the-art" image 
to others and ourselves as a modern system 
and the latest test equipment. A CAN tech-
nician or chief's attire is like any other 
equipment—knowing when to replace it can 
make all the difference. 
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13 cents of sheer genius. 

At first glance, CWY's 
Labelock is a simple 
little plastic doodad. 

But our 13 cents' worth 
of plastic labels and locks 
drop cable better than any-
thing else you can buy. Its size and 
color allow identification at a distance. 

Best of all, it has 
to be destroyed 
to be removed. 

Chances 
are, you already 

use Labelocks. But 
the Labelock is just 

one example of 
how CWY has been 

addressing your problems 
with unique, cost-effective solutions for 

25 years. Another is our new Omni-Rack.' 
system that uses a panel and rail design 

STAMPED 
NUMDER5 

12- RING/ 
F-F171-iNG 

to make multiple 
dwelling enclosures 

more orderly, secure 
and serviceable. The 

Omni-Rack means quick 
and easy audits and subscriber 

status changes. Your service personnel 
save time, so you save money. 
Or how about CWY's new 

headend rack: durable and 
easy to assemble... SUPPORT 

cost-effective to 
ship...priced 
25 percent below 
competitive 
headend racks. 

Simple, you say. 
Frankly, some solutions are so simple 
it takes genius to think of them. To find 
out more about these and other unique 
solutions from CWY, call or write today. 

Not just supplies. Solutions. 

See us at the NCTA Show at Booth 2223. 
CWY 
ei•ctronics 

Reader Service Number 46. 

RAIL 

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



Inner-Tite Key 

WITH 
UTILITY PRODUCTS' 

Ntfl 
The SUPER SAFE is a high security apartment closure designed and manufactured by 

Reliable Electric/Utility Products to prevent Cable-TV theft. 

FEATURES: • 14 Gauge Mill Galvanized Steel 
• Welded Corners 
• Interlocking Cap 
• No Bolts or Pry Points 
• Knockouts on Bottom of Unit 

DIMENSIONS: 

• Nine-Step Finishing Process 
• Inner-tite Barrel Locks 
• Plywood Backboard 
• Ten Sizes 
• Optional Punchout for Cylinder Lock 

10 sizes ranging from 8x8 to 18 x 24 in 6 or 8 depths. 

To order, call our 

WEST 

COMMUNICATIONS 
ANAHEIM: (714)778-4414, (800)8  ; DENVER: (303)373-9200, (800)841-1531; 

FAIRBANKS: (907)456-1815; SEATTLE: (206)251-6760, (800)426-4821;  MIDWEST  CHICAGO: (312)640-1156, (800)323-6645; 
DALLAS: (214)484-2933, (800)231-5006; ST. LOUIS: (314)423-9555, (800)325-8058; EAST ATLANTA: (404)449-6533, (800) 

241-5790; NEW JERSEY: (201)328-0980, (800)631-9603; CINCINNATI: (513)733-9100, (800)543-0113; TAMPA: (813)626-7115, 
(800)282-9164;  CANADA l PICKERING (TORONTO): (416)839-5182; LACHINE (MONTREAL): (514)637-3511. 

IN THE U.K., CALL LONDON 01-568-1681 (TELEX 291308) 

In an emergency, weekends and holidays or after 5 PM. call toll free 1-(800)323-8167. 

CORPORATE OFFICES, ANIXTER BROS., INC., 4711 Golf Road, Skokie, IL 60076, (312)677-2600 AnIxter Bros Inc 1985 

NCTA Show Booth #2719. Reader Service Number 47. 

toll free or collect 


