
TECH 
Official trade journal of the Society of Cable Television Engineers 

POIMtesi„. 





NOW MINI-HUB OFFERS 
THE ONLY PROVEN OFF-
PREMISES, STAR-SWITCHED 
CABLE SYSTEMS IN A 
SMALL WAY, OR IN 
A BIG WAY. 

Others are trying, but only Times Fiber 
Communications has successfully designed 
and field-tested off-premises installations. 
And now the original, full-scale Mini-Hub 
System has spun off a practical solution for 
all system operators—Mini-Hub II T" . Now 
you can get the benefits of one-way star-
switched technology at about half the price. 
And at the same time reduce and simplify 
your cable plant. 

With Mini-Hub II, you can build or rebuild 
any system to meet your present needs. 
And with fully integrated and modularized 
increments, you can meet future needs on a 
cost-effective basis. 

Whether your system is high or low density, 
aerial or underground, you can now install 
it and upgrade it cost effectively. And you'll 
have all of the obvious advantages of the 
only proven star-switched system: reduction 
of cable plant, lowering of maintenance 
costs, elimination of theft-of-service and 
theft of in-house equipment. 

Whether you are building or rebuilding, 
your analysis of maximum ROI really should 
include examination of the exclusive Mini-
Hub family of systems from TFC. For more 
information, write or call: Times Fiber Com-
munications, Inc., P.O. Box 384, Wallingford, 
CT 06492, (203) 265-8479. 

MINI-HUB 

irFC 
TIMES FIBER COMMUNICATIONS, INC 
CABLE TELEVISION DIVISION 
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FROM JERROLD 
A MEGALEAP IN 

DISTRIBUTION AMPLJF1ER TECHNOLOGY 
STARLINE X SERIES, THE FIRST ALL NEW AMPLIFIER IN 10 YEARS 

• Advanced technology for lower system cost. 
Staline X matches technology to your system needs. 
The most advanced conventional hybrid amplifiers 
for most system applications; power dot tiling for 
l tiger system reach applications. Or uy Jerrold offers 
txith...and with years of fieki proven reliability and 
with a design that has an eye or t the ft itt ire. 

• Fallsafen" redundancy 
Your signal is never lost. 

St‘irlir te X FAILSAFElm redundancy backed by station 
bypass me, ir is you need never lose your sigr 
Even if an art i tlifier module st xiuld fail, the redunda it 
back up n to( k ik is there. And behind that is auto-
matic sumo( I bypass. YOUF signal is truly protected. 

• Starline X reduces operating costs. 
Our switchn xi power supplies save y0.9 energy 
costs. And Jerrold System Commander® status 
monitoring and control systems can save you ever 
more. Comma Id a station into bypass Switcli 
off a noisy fee( Jet Maintenance can be sched(11('( 
during normal working hours, reducing expen-
sive overtime. 

• Easier to install, costs less to maintain. 
Starline X Series Amplifiers are designed to include 
pedestal mounting. Right angle entry ports simplify 
installation. Double I tinged housings always open 
to the roadside. No r teed for acrobatics. 

• 550 MHz can save )fou 
Do you really teed a dual cable pl(ir it? Starline X can 
( .liver 80 char vie's. Think about it. 

Don't risk paying more and getting less. Call 
our system enginetlir tg team to show you how 
JerroUy can put you dollars ahead. 

Call l-W0-523-6678, (in PA1-800-562-6969 or 
write General Instrument Corporation, Jerrold 
DivKiori, 7200 Byberry Road, Hatboro, PA19040. 

JERROLD 
Amplifier Systems 
MATCHING YOUR NEEDS • RIGHT TO THE BOTTOM LINE 

GENERAL 
INSTRUMENT 
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Seminars support learning 
I was pleasantly surprised recently when I 

attended the first meeting of the Society of 
Cable Television Engineers Rocky Mountain 
Meeting Group. The seminar, under the di-
rection of Sally Kinsman, Kinsman Design As-
sociates, was executed brilliantly. (Con-
gratulations also to Kinsman's staff: Denise 
Finnie, Jeanine Cowan and Tad Larsen for 
producing a well-coordinated meeting.) 
The seminar featured basic information re-

garding data communications. Cliff Schrock, 
president of C-COR Labs and one of Com-
munications Technology's advisors, was one 
of the guest speakers. Schrock is a 15-year 
veteran of the cable industry and an expert in 
the data field. He discussed the multitude of 
options available utilizing video, data, audio 
and telemetry that are not being implemented 
now. 
Schrock also provided a clear overview of 

the developments leading up to data com-
munications (computers, single chip micro-
processors and mind expansion). According 
to Schrock, "Broadband is the best choice of 
the mediums we have available." 

Ron Hranac, corporate engineer for Jones 
Intercable, focused on the importance of data 
communications in a cable system. Hranac 
stressed the basics involved in data, ex-
plained the terminology and how data inter-
faces with cable systems. The seminar at-
tendees (about 53) seemed to appreciate the 
basic data information as evidenced by the 
number of questions asked. 

stint with one of the top 15 MS0s. While the 
technicians at headquarters were relatively 
competent, it was obvious that reinforced 
training would have been a positive influence. 
The next meeting of the SCTE's Rocky 

Mountain Meeting Group will be about Oct. 15. 
Let's not overlook the obvious and assume all 
of our technicians are top-of-the-line and don't 
need improvement. Besides, at meetings like 
this one, a lot of problem-solving is accom-
plished because technicians from different 
systems have a chance to talk to each other 
face-to-face. Let's wake up and take advan-
tage of these opportunities when we can. 

Untapped resources 
Considering that Denver is known as the 

cable capital of the world, I was extremely 
disappointed at how few MSO technicians 
attended this fine seminar. Considering the 
fact that Denver boasts ATC, TCI, United, 
Jones, Daniels, Mile Hi, etc., only a handful of 
representatives from some of these compa-
nies were in attendance. 

The lack of attendance certainly was not due 
to high fees to attend the seminar (it was free!), 
air fare, hotels, etc. (at least from our local 
MS0s). It's up to management to realize how 
critical good training and informational semin-
ars are. It's difficult to fault the technician or 
engineer when his superior has "more impor-
tant" tasks for him to do. To be sure, engineers 
and technicians have important responsibili-
ties to attend to. However, just as critical as 
day-to-day responsibilities is the importance 
of training and re-training. 
Many MSOs may believe their technicians 

have had enough training through their own 

in-house programs. I strongly disagree. 
A few years ago I did a two-year franchising 
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CABLE-PREP" is the best Hex 
Crimp Tool on the market, and ours 
was the first Hex Crimp Tool 
to feature a compression 
adjustment. 

There is no acceptable sub-
stitute for a Hex Crimp Tool 
which has been proven in the 
field. CABLE-PREP', the innovator, 
continues to offer quality, service 
and dependability. 

For information on our expanded 
line of over 25 Hex Crimp Tools, 
contact your CABLE-PREP' 
Distributor. 

BEN HUGHES 
COMMUNICATION PRODUCTS CO 

304 BOSTON POST ROAD, P.O. BOX AS, 

OLD SAYBROOK, CT 06475 (203) 388-3559 
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Eastern Show 
boasts top 
tech lineup 
ATLANTA—According to the Southern Cable 
Television Association, sponsor of the Eastern 
Show, this year's lineup of technical sessions 
"is designed to yield information . . . infor-
mation that will produce immediate results for 
your system." 
Produced under the guidance of Harold 

Null, vice president of engineering for Storer 
and a 30-year industry veteran, the technical 

11111111111111111111111111111111111111111111 

seminars will look at new technologies, new 
products, improved methods, upgrades and 
applications. 

In addition, every cable system that has 
registered at least one person for the full East-
ern Show, can register technical staff at a 
special Saturday rate of only $10. The special 
fee covers the Saturday session and access to 
the exhibit hall. 

Show agenda 
Wednesday, Sept. 5 

Pre-convention activities, including the an-
nual Wometco Golf Tournament, entertain-
ment and hospitality suites. Pre-registrants 
may pick up their registration packets from 1-5 
p.m. at the World Congress Center. 

Thursday, Sept. 6 
7:30 a.m.- Registration opens 
9-10:15 a.m.—Opening session: concurrent 

management/technical seminars 
10:20-10:35 a.m.—Opening ceremonies for 

the exhibit hall 
10:35 a.m.-6 p.m.—Exhibits open 
10:45 a.m.-noon—Concurrent management/ 

technical seminars 
12:15-2 p.m.—Free deli lunch in the exhibit 

hall 
2:15-3:15 p.m. —Session on current political 

issues—Cable: Past, Present Future" 
4-5 p.m.—"Cable Image Campaign" 
5-6 p.m.—Social hour in the exhibit hall (open 

bar) 
Evening -Hospitality suites 

Friday, Sept. 7 
8 a.m. Registration opens 
9-10:15 a.m.—Concurrent management/ 

technical seminars 
10 a.m.—Annual SCTA associates meeting 
10:30 a.m.-6 p.m.—Exhibits open 
10:30 a.m.-noon—Concurrent management/ 

technical seminars 
12:15 p.m. --Annual SCTA luncheon (at World 

Congress Center) 
2 p.m.—Annual SCTA membership meeting 
6:30 p.m.—Annual SCTA reception 
7:30 p.m.—Annual Southern Cable TV As-

sociation banquet at Westin Peachtree 
Plaza Hotel—featuring Neil Sedaka 

Saturday, Sept. 8 
8 a.m.-- Registration opens 
9 a.m.-noon—Exhibits open 
9-10:30 a.m.—Free Bloody Mary's tn thn 

exhibit hall 
10-11:30 a.m.—Technical seminar 

Technical break out 
Thursday, Sept. 6 
9 a.m.—"Data Transmission Via Cable, Micro-

wave and Satellite." Speaker: W.C. Mar-
giotta, product marketing manager, spe-
cial programs, Hughes Aircraft 

10:45-noon —"Addressability - On and Off 
Premises." Speaker: Allan Kushner, vice 
president, Times Fiber 

2-3:15 p.m.--"Signal Security." Speaker: Mi-
chael Hayashi. sales engineer ràanager, 
Pioneer 

Friday, Sept. 7 
9-10:30 a.m. "Cable: Utilizing Existing Ca-

ble in Rebuilds and Upgrades." Speaker.. 
Richard Thayer, vice president, cable tele-

vision engineering, Times Fiber 
10:45 a.m.-Noon --"Connectors and Repair 

Kits For Cable." Speakers: Rex Porter, vice 
president, sales and marketing, Gilbert 
Engineering; John Carlsen, manager stra-
tegic marketing, CATV, Raychem Corp. 

2-3:15 p.m. — "RF Amplifiers-Feedforward 
and Power Doubling." Speaker: Jay Star,  
ger, product manager, amplifiers. 
Magnavox 

Saturday, Sept. 8 
9-10:30 a.m. -Proper Testing of System 

Components, Before and After Installa-
tion." Speaker: Larry Richards, manager 01 
technical services. Magnavox 

SCTE launches 
Rocky Mtn. group 
DENVER—On Aug. 15, the Society of Cable 
Television Engineers hosted its first get-
together of the Rocky Mountain Meeting 
Group. The meeting, not limited to SCTE 
members, served a dual purpose: a technical 
seminar on data communications and a brief 
business meeting on what's happening with 
the SCTE. 

Sally Kinsman, of Kinsman Design Associ-
ates and an SCTE director, reported that the 
Society will be coordinating all technical sem-
inars at the upcoming Eastern, Western and 
Cable-Tec Expo shows. 
Ron Hranac, corporate engineer for Jones 

Intercable, and Cliff Schrock, president of C-
COR Labs, were the guest speakers at this 
meeting. 
Hranac described the importance of data 

communications on cable systems and in-
cluded definitions and basics of this tech-
nology. Schrock discussed what could be util-
ized on a data communications system. Speci-
fically, he explained applications in video, 
data transmission, audio and telemetry. 
Schrock also explained plant considerations 
in a cable system. "A little bit of foresight," he 
stressed, "can save a lot (of time, money, 
headaches) in the end." 
About 53 representatives from Jones Inter-

cable, Group W, Cadco, Winegard R&D, Mile 

'Channeling Into Cable' 
OAKLAND, Calif.—The Society of 
Cable Television Engineers Golden 
Gate Meeting Group, the Bay Area 
Chapter of Women In Cable and the Bay 
Area Cable Club are sponsoring a sem-
inar series entitled "Channeling Into 
Cable." 
The purpose of the series will be to 

pràvide an overall picture of the cable 
industry through five practical seminars 
that will get the participants working and 
learning, according to the sponsors. 
Each of the seminars will focus on a 
different aspect of the cable industry: 
"Overview of Cable Television in the Bay 
Area," "Technical Session," "Pro-
gramming and Services," "Hands-On 
Marketing Session," and "Challenges 
Facing the Cable Industry." 
The seminars will be held every other 

Tuesday, beginning Sept. 11 and run-
ning through Nov. 6, at Gallaghers Res-
taurant in Jack London Square, Oak-
land. For more information, contact 
Sharon Kellogg at Viacom, (415) 
828-8510. 
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Hi Cablevision, ATC, Kinsman Design, To-
shiba, TCI, ITS and Great Lakes Telephone 
Supply attended the seminar. 

According to Kinsman, "We considered this 
first meeting a real success. We're planning 
the next meeting about October 15. That meet-
ing," she emphasized, "is going to be a much 
more basic course. We're going to start from 
the ground level and work up." 
The Rocky Mountain Meeting Group is 

geared for local technicians in various size 
systems. The October meeting will be directed 
towards what's involved in system basics. In 
November, the group plans to meet at a loca-
tion with actual test equipment set-ups, and let 
the attendees gain hands-on experience. 

Olympic winners 
LOS ANGELES—The medal winners weren't 
the only newsmakers to come out of the Sum-
mer Olympics; Jerrold, Zenith and Wegener 
also helped bring new dimensions to the 
games. 
The Jerrold Division of General Instrument 

Corp. supplied ABC-TV with a 52-channel 
Commander IV prepack headend to process 
incoming signals from Olympic event sites and 
distribute the coverage from each venue to 
ABC-TV personnel throughout the network's 
West Coast television headquarters. The 52-
channel headend system also incorporated a 
25-channel system used during the 1984 Win-
ter Olympics in Sarajevo, Yugoslavia. 
ABC allocated 12 channels to process in-

coming feeds from the various event sites and 
10 channels for editors to review and/or edit 
sporting events and other segments. The 
headend system also provided capacity for 
in-house studio output channels, local Los 
Angeles off-air channels, several utility and 
screening channels. These channels were 
then distributed to ABC-TV's three main con-
trol rooms and approximately 2,000 television 
sets in 10 buildings and 20 trailers located on 
the ABC lot. 

In addition to the headend equipment, ABC-
TV used other Jerrold distribution and sub-
scriber equipment including JLE line extend-
ers and Starcom converters with infrared re-
mote control units. 
John Wilson, ABC-TV's manager of the sys-

tem maintenance and assembly group, said: 
"Quite simply, CATV equipment such as Jer-
rold's lets us bring in more signals and get 
them efficiently and economically to more 
places." 

Stereo coverage 
The nation's first commercial television 

broadcast with stereo sound occurred during 
coverage of the opening ceremonies of the 
1984 Summer Olympics. ABC-owned Los 
Angeles TV station KABC broadcast the cer-
emonies live using the specifications of a 
patented multichannel TV sound transmission 
technology developed by Zenith Electronics 
Corp. 

In addition to developing the transmission 
technology, Zenith also supplied KABC-TV 
with color television sets and new TV-stereo 

adaptors for stereo television demonstrations 
at a number of locations. 

(For more on stereo television, see this 
month's cover features beginning on page 
20 ) 

Overseas audio 
A double hop Wegener multiple subcarrier 

transmission system was successfully imple-
mented during the recent Olympic games. In 
what was perhaps the most challenging envir-
onment encountered, the Wegener Panda II 
System provided "some of the best audio ever 
to come out of the States," stated Norman 
Taylor of the British Broadcasting Corp. (BBC). 
In addition to video plus a conventional audio 
carrier, four 15 kHz channels were accommo-
dated with the primary BBC video. 

"The BBC job is the result of over six months 
extensive planning, testing and cooperation 
among several key players," according to Ned 
Mountain of Wegener. 

AM Cable receives 
first Tier Guard order 
QUAKERTOWN, Pa. - AM Goole TV Indus-
tries announced that the firm has received its 
first purchase order for its Tier Guard System 
from Comm Management Inc. of Topeka, 
Kan., an operator of CATV systems in five 
states. This initial order, valued at $335,000 for 
the supply of off-premises, two-way address-
able equipment, will be installed in the areas of 
North and East Topeka in Shawnee County, 
Kan. Delivery of the equipment will begin this 
fall. 
The tamper-proof Tier Guard System is de-

signed to integrate with any type of cable 
system an operator has in place. It is currently 
being evaluated by a number of cable oper-
ators and MSOs for use in their cable systems. 
AM Cable also announced that its Field Ser-

vices Division was selected by Booth Amer-
ican Co. to construct .a turnkey cable tele-
communications system for Appalachian 
State University, Boone, N.C. 
Under the agreement, AM Cable TV will wire 

dormitory units in the university's 17 residential 
buildings. In addition, the company will pre-
survey, design, construct and turn on the 
cable system as well as tie it in to the univer-
sity's Appalnet local area network. The new 
contract .s va,tted at about $280 000. 

Times Fiber restructures, 
appoints new execs 
VVALLINGFORD, Conn. Times Fiber Com-
munications Inc. announced that Kenneth 
Coleman and William Tuxbury have been 
elected senior vice presidents of the com-
pany. The new titles are in recognition of the 
increased responsibilities these general man-
agers have in the operation of their divisions. 
At the same time it was announced that each of 
the company's three divisions—Cable Tele-
vision, R.F. Cable Products and Communica-
tion Systems—will function as autonomous 
units. 

Describing the new organizational struc-

ture, Colin O'Brien, Times Fiber president and 
CEO, said, "I have concluded that we should 
restructure our company into complete div-
isional units with full profit and loss respon-
sibility. This move will properly balance re-
sponsibility and authority and position us to 
better service our customers and expand our 
present business. This organizational and fi-
nancial foundation will enable us to seek out 
additional opportunities for growth in the 
future." 

Central corporate staff departments will 
provide legal, treasury, controller and human 
resources services for all three divisions. Cole-
man is now senior vice president and general 
manager of the Cable TV Division; Tuxbury 
holds the same position for the R.F. Cable 
Products Division. 

Consulting, search 
firm opens for business 
STAMFORD, Conn.—Bruce M. Brown Asso-
ciates announced the opening of the new con-
sulting firm's headquarters office here. In an-
nouncing the opening, Bruce Brown, founder 
and principal consultant, stated that the firm 
will specialize in executive search and organ-
ization planning services for clients in fast 
growth and high technology industries. 
Brown formerly held executive and general 

management positions with General Electric 
Co., The Telex Corp., The Singer Co., Harvey 
Hubbell, Irvin Industries, and most recently 
served as vice president and general man-
ager of Times Fiber Communications' Cable 
Television Division. 
Brown is a charter member of the National 

Association of Corporate and Professional 
Recruiters and has served as a search con-
sultant for a number of major corporations as 
executive vice president of E.A. Butler Associ-
ates Inc. He also is a member of the Institute of 
Electrical arid Electronic Engineers, the So-
ciety of Cable Television Engineers, the Finan-
cial Executives Institute, the Association of Old 
Crows, and the Navy League. 
The company's new address is: 6 Landmark 

Square, Suite 400, Stamford, Conn. 06901; 
phone: (203) 359-5720. 

Rogers uses Zenith for 
two-way addressability 
SAN ANTONIO, Texas—Rogers Cable-
systems Inc. launched what could be the 
world's largest two-way interactive cable tele-
vision system, according to Zenith Electronics 
Corp. The cable system, which currently has 
more than 190,000 subscribers, is being up-
graded with Zenith's Z-TAC addressable 
cable TV decoders and two-way interactive 
equipment called "Z-View." 

Rogers' San Antonio cable subscribers who 
subscribe to new pay TV services now have all 
the benefits of state-of-the-art baseband ad-
dressable technology, including full-function 
wireless remote control, according to Vito Bru-
gliera, vice president of marketing and pro-
duct planning for Zenith's Cable Product 
Division. 
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HAVE IT 
YOUR WAY 

It has never been easier. Reason: S.A.L. has everything you want 
in cable electronics—exactly the way you want it. 

You can select components on prepackaged Head-End systems from 
a wide variety of top quality manufacturers. All our suppliers 

are names you know and respect such as Phasecom, DX, and Jerrold. 
At S.A.L, having it your way means more than getting 

the most advanced electronic equipment at very competitive prices. 
Also means: 

Expert advice for all electronic products from our service 
teams before, during and after installation. 

A nationwide network of computer-linked distribution 
centers to assure on-time delivery of more than 3800 products 

to meet .your construction schedules 

A decade of commitment to courtesy and service that has 
made SAL. an industry leader in the cable communications market. 

Put it together and there's only one way to go. Call S.A.L. today. 

Have it your way in cable electronics 
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BACK TO BASICS 11 

The headend reviewed 
By Harry Linden 
Vice President and Managog Drector Phasecom Corp 

All cable television systems built in this 
country are broadband, tree-structured sys-
tems using coaxial cable and frequency-
division multiplex technology. Broadband, in 
this context, means that the communication 
conduit (coaxial cable) has a bandwidth 
greater than the bandwidth required for a 
single communications channel. Tree-
structured means that the network of cables 
fans out from a common "root"—the system 
headend or hub—through "trunks" and 
"feeders" to individual households connected 
to the feeders, much as stems connect leaves 
to the boughs of a tree. 

It is the intent of this article to take a basic 
look at what must happen to the signal during 
its momentary capture by the headend. 

1111 

Signal source 
There are several basic signal sources for 

the headend: satellite, microwave, "off-air" 
transmission and local video sources such as 
a VCR, character generator, etc. These 
sources require different treatment at the 
headend, since they may be received at dif-
ferent frequencies on different formats. 

Signals that are received from a satellite are 
at about 4,000 MHz. Because these signals 
come in at such an extremely high frequency, 
they must be downcoverted in two basic 
steps. The group of signals is block down-
converted by a low-noise converter (LNC) 
from 4 GHz to 950-1,450 MHz. This group of 
signals (20 MHz apart, 24 channels) then pro-
ceeds to a satellite receiver, where the desired 
. signal is selected and then downconverted to 
video (baseband). Most satellite receivers are 
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frequency agile, that is they can select any 
signal transmitted from the satellite. One 
receiver for each channel is required. 

Signals that come in from off-air sources or 
broadcast television are assigned frequencies 
from 54-890 MHz. These signals proceed from 
the antenna to a demodulator, which delivers 
the signals at baseband, or to a heterodyne 
processor, which may change the channel 
assignment and equalize the level. 

Demodulators 
It is the function of a demodulator to select 

the channel, convert it to baseband, filter and 
equalize it—thereby providing a video signal 
before sending it down the line. A few of the 
basic performance features to look for in a 
demodulator include: a superior filter at IF 
(intermediate frequency), which rejects adja-
cent channels; a self-synchronizing detector 
to eliminate quadrature distortion; a low-noise 
input; sync-tipped and delayed AGO circuits 
that equalize signal level; and minimum un-
compensated group delay, which keeps the 
color portion of the signal aligned with the 
black-and-white portion. 

Baseband 
Before the baseband signal gets to the 

modulator, several "detours" can be set up. It 
can either be a straight connection, or it can go 
through a video patch panel, frame synchron-
izer, baseband scrambler, video production 
title inserter, or etc. 

Scrambling 
Since most cable operators wish to get paid 

for their services, scrambling plays an ever 
increasing role in their operation. Currently, 
the most popular method of scrambling is to 
"confuse" the synchronization circuit of the 
television receiver. There are a wide variety of 
these scrambling devices available from a 
number of major manufacturers. The critical 
thing to examine with regard to the headend 
equipment is compatibility with the modulator. 

Modulators 
It is the basic job of the modulator to re-

convert the signal at baseband to the desired 
RF (radio frequency) channel. It is also at this 
point that the output signal level is made con-
sistent (at about 1 volt) and therefore com-
patible in level with the other signals being 
sent by the headend. The scrambling function 
may be performed at baseband or at IF and 
therefore the modulator must be capable of 
working with these "confused sync" signals. 
A few of the basic performance features one 

might look for in selecting a modulator are: an 
advanced SAW (surface acoustic wave) filter 
at IF, sync-tip output AGO (automatic gain 
control) for long-term constant output, a hybrid 
broadband amplifier for higher distortion-free 
outputs, an internal bandpass filter for low 
spurious outputs and minimal video differ-
ential phase and gain. 
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The larger system operators usually have a 

frequency agile modulator to act as a back-up. 
By having frequency agility, that is the capa-
bility to tune to any output channel, they have 
"spare" channels without the expense of buy-
ing another complete set of dedicated modu-
lators. 

Combiners 
After the RF signal leaves the modulator, it is 

sent to the combiner. It is the job of the com-
biner to provide the individual channels with 
isolation padding (which keeps one device 
from affecting another, normally 16 to 32 dB) 
and then to take all the channels and put it on 
the cable. At this point, the signal leaves the 
domain of the headend. 
Our present state of the art allows us to carry 

as many as 70 television channels in a system 
utilizing 50-550 MHz bandwidth (downstream) 
over a distribution network distance of about 
seven miles from the headend. Greater chan-
nel capacities are presently being achieved 
by the use of dual-cable networks. 

In a system employing dual cables, the net-
work is completely duplicated— duplicate 
headends (which may be in the same build-
ing), duplicate trunks, feeders, service drops, 
repeater amplifiers, everything —right up to 
the back of the subscriber's TV set where a 
switch selects which cable network will be 
connected to the TV set. 

HRC headend 
For larger headend operation a distortion 

reducing method utilizing harmonically related 
carriers (HRC) offers the maximum benefit. 
Not only are the visual carriers coherent, but 
the frequencies of the channels are harmonics 
of a master 6 MHz oscillator. All the visual 
carriers are harmonically related and the dis-
tortion caused by intermodulation between 
them also will be harmonics of the master 
oscillator, therefore, undesired signals will fall 
"zero beat" on carriers. Thus, the visual effect 
of all second and third order intermodulation 
products are eliminated. 

Operational experience with HRC carriers 
has shown that the effective distortion "reduc-
tion" affects all active system components. In 
addition, the phase optimization capability has 
been shown to provide a 6 dB improvement in 
distortion levels. 
An HRC system requires a set-top converter 

for every subscriber, as the new set of system 
carrier frequencies differs from the broadcast 
frequencies by 1.25 MHz (except for channels 
5 and 6 which move up .75 MHz). In addition, it 
is important that the system be RF leakproof to 
prevent off-air interference from entering the 
cable. 

ICC headend 
An incrementally coherent carrier (ICC) 

headend (also referred to as IRC, incremental-
ly related coherence) offers a reasonable 
compromise to those systems that wish to 
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expand without full set-top converter pen-
etration. The ICC system has nearly all chan-
nels at nominal broadcast frequencies, mak-
ing it possible for subscribers to tune to basic 
channels without a converter (except for 
channels 4 and 5). 
The ICC system has all visual carriers 

spaced by a uniform 6 MHz, but not at mul-
tiples of a fundamental 6 MHz. This results in 
somewhat more than half of all third order 
intermodulation products falling "zero beat" on 
carriers. It has no effect on second order dis-
tortion and is recommended for those systems 
with 20 or more channels. The ICC reference 
"comb" of frequencies can be generated in a 
manner such that it is coherent with one off-air 
channel, in order to minimize the possibility of 

a co-channel beat with that channel. Once the 
HRC or ICC system is implemented, additional 
coherent channels can be added as needed. 

The future 
The headend has come a long way since its 

roots some 30 years ago. The successful op-
erator must stay cost-effective yet remain 
poised to capture new markets as they arise. 
Two-way systems already are here, and sig-
nificant penetration of the data market is not far 
behind. The push is on for more channels and 
fiberoptics will probably soon come of age. 
The challenges are formidable, so is the com-
petition. Only greater than the risks are the 
rewards for the informed and aggressive 
operator. 
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The arithmetic of 
cascaded trunk-line 
amplifier systems 
This is Chapter VII of the "Technical Handbook for CATV Systems." 
Chapter VI, which covers cross-modulation, has been skipped over 
because recent developments have caused portions of the material to 
be outdated; Chapter VI will appear at a later date once it is updated. 
(Author's note: A more recent effort entitled "Identifying Picture Prob-
lems" is available from the Society of Cable Television Engineers, who 
published it as a technical monograph, TM-7.) 

By Ken Simons 
Consultant to Wavetek CATV Division 

The noise and the cross-modulation relations worked out previously 
can be combined to show the factors that determine the maximum 
length of a cascaded trunk-line system. The system is idealized by 
assuming that all amplifiers are identical, that they are all "well-
behaved," and that they are separated by identical cable lengths each 
having a loss equalling one amplifier's gain. The use of decibels 
reduces the mathematics to simple addition and subtraction. 

Definitions 
Two qualities describe the noise and distortion performance of the 

system; they determine the quality of the picture at the end of the 
system, and are, in effect, the ground rules for system design: 

= the lowest signal-to-noise ratio (smallest number of + dB) 
that will be allowed. 

»Amax = the highest cross-modulation level (smallest number of - dB) 
that will be allowed. 

Three more quantities describe the performance of each amplifier: 

GI = the operating gain (dB) of one amplifier (taken from manu-
facturer's specifications or worked out for best cascading). 

F, = measured (or rated) noise figure (dB) of one amplifier at this 
gain. 

Smax( = measured (or rated) output (dBmV) from one amplifier at 
which cross-modulation = XMmax on the worst channel, 
with the channels to be used on the system measured at the 
operating gain. 

Starting with these five quantities, a great deal of information about 
the system can be calculated, including the maximum number of 
amplifiers that can be cascaded. From this, knowing the cable loss, the 
maximum system length is easily found. 

Noise relationship 
(Refer to Chapter III for derivation, CT, June 1984.) Starting with a 

single amplifier, its noise output (input terminated) is NI = -59 + GI + 
F, (dBmV). The lowest permissible signal output (S„,„) is found by 
adding the minimum signal-to-noise ratio 

S„ 11 = NI + R „ -59 + GI + F1 + Rmin (dBmV) 

When many amplifiers are cascaded, the system noise charac-
teristics are found by using the cascade factor (C), which is related to 
the number of amplifiers in cascade (m) by: C = 10 loglo m (see Table 
H, Chapter III). 

System noise figure F, = F1 + C (dB) 
=F1 + 10 log iom (dB) 

Noise output of last amplifier N„ = NI + C 
= -59 + GI + F1 + C (dBmV) 

Lowest permissible signal output from last amp. is: 
S,„,, (m) = N, + 

= -59 + GI + F1 + C + = S.(1) + C 

Cross-modulation relationships 
At a given output level, cross-modulation (expressed in percent) 

increases directly with the number of cascaded amplifiers. For a given 
system output level S„, this is expressed (in decibel terms): 

system cross-mod (in dB rel. to 100%) 
= (single amp cross-mod) + 20 log 10 m; 

thus XM„ = XM, + 2C 

When "well-behaved" amplifiers are used, the system cross-mod is 
reduced 6 dB by lowering system output level 3 dB. This says that 
system cross-mod can be held at the maximum permissible level 
(XM,ax) by reducing system output 3 dB each time the number of 
amplifiers is doubled: 

for system cross-mod = »Amax' 

)-- 
system maximum output Smax(rn) = 
Sr,„ax(  10 log, orn = Smakoi — C 
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There was a time when communications were simple . . . 

C-COR 
keeps it 
simple. 

Power Products 
C-COR Power Products keep you in control of 
your data communications or cable TV system 
despite utility power outages, brownouts, 
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headend uninterruptible power supply (UPS) 
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pole or strand mounting. Solid state transient 
suppressors achieve reliable, non-destructive 
surge arresting with automatic reset. A small 
surge protection module uses a voltage 
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protect amplifiers and similar equipment from 
overvoltages. All are cost-effective, 
sophisticated, yet simple. 

Call or write today for the full story on C-COR 
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How noise and cross-mod limit system length 
To relate noise and cross-mod, the ideal of "tolerance" is used. The 

tolerance of a system expresses the variation in level that can be 
allowed without objectionable picture degradation. 

Tolerance is defined as the difference, in dB, between the lowest 
permissible output level (determined by noise) and the highest (de-
termined by cross-mod). 

For a single amplifier: 

Tolerance To, = Smax(1) Smn(1) 

Tui = Sma „, n + 59 - G, - F, - Rm. 

This says that the tolerance of a single amplifier is increased by 
increasing its maximum output, and by reducing its gain, its noise 
figure, or the minimum permissible signal-to-noise ratio. 

For a cascaded system: 

System maximum output: S„,ax = Sma.iii - C 
System minimum output: Su, = -59 + G, + F, + C + 

So system tolerance is: 

T, = Smax(m) Smen(m); 

Ts = Sma.(1) - C - (-59 + G, + F, + C + Firn,n); then 
T, = Smax(1) + 59 - G, - F1 - Rmin — 20, and 
T, = To, - 2C 

Rm,„ 

This says that the tolerance of a system is increased by increasing the 
maximum output of the individual amplifier, and by reducing its gain, its 
noise figure or the minimum signal-to-noise ratio. It is decreased as 
more amplifiers are cascaded (C increases). 
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Maximum number of amplifiers 
As the number of cascaded amplifiers is increased, a point is 

reached where the tolerance reaches zero. For this number of ampli-
fiers there is a single critical operating level which alone allows satisfac-
tory pictures. Any increase in level produces cross-modulation; any 
decrease produces snow. Obviously this is not a practical condition 
since levels in an actual system inevitably vary from channel to channel 
(due to frequency response variation) and with temperature as the 
cable heats and cools. Some tolerance is required to allow for these 
variations, but the condition of zero tolerance (neglecting these vari-
ations) still gives a workable approximation to maximum system length. 
Thus, for zero tolerance of a maximum number of cascaded ampli-

fiers the system tolerance 

T, = 0 and, from the foregoing: 
- 20 = 0; hence To) = 20. 

This means that zero tolerance for a maximum number of cascaded 
amplifiers is reached when 2C becomes equal to the tolerance of a 
single amplifier. 

The number of amplifiers that can be cascaded without excessive 
degradation is increased by all factors that increase the tolerance of 
a single amplifier. 

Optimum system operating level 

The optimum system operating level is defined as the operating level 
midway between the maximum output at which cross-mod becomes 
intolerable and the minimum at which noise becomes intolerable. 

When the number of amplifiers is increased to the point of zero 
tolerance, only one operating level is possible. This is the same as the 
optimum operating level for any number of amplifiers and is found as 
shown: 

System maximum output Smax(rn) = Smaxo - 

At zero tolerance 20 = 

SO Smax(m) = Smax(1) 

To ) 
; that is: 

2 

The optimum operating output level for each amplifier in a cascaded 
system is found by subtracting half the single-amplifier tolerance 
from the single-amplifier maximum output. 

At zero tolerance the maximum and minimum system outputs are 
equal, so, 

since Sminimi = Sm,n111 + C, and 
at zero tolerance 20 = To) then: 

To) 

Srn,n(m) = Srrun(1) 
2 

This seems like a long way round to show that the optimum operating 
point for an amplifier is half-way between the maximum set by cross-
mod and the minimum set by noise; but it illustrates some of the reasons 
why this is so, and the calculations that can be made. 

This chapter of the "Technical Handbook for CA TV Systems" is being 
reprinted courtesy of the General Instrument Corp.'s Jerrold Division. 
To obtain a complete copy of the "Technical Handbook," send $10 plus 
$1.50 for postage and handling to: Technical Handbook Order, Cus-
tomer Service Department, General Instrument/Jerrold Division, 2200 
Byberry Rd., Hatboro, Pa. 19040. Jerrold customers may place orders 
with their customer service rep. (Make checks payable to General 
Ins(rument/Jerrold Division.) 
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4800 

Introducing Phasecom's Model 4800 fixed char-
acter generator. It's perfect for headend oper-
ators that require fixed messages in between 
programming. With just one 4800, you can now 
accommodate up to eight channels with four 
different messages each. Then in the absence 
of program video, your pre-selected message 
automatically comes up on the screen. 

The 4800 provides you with plenty of room 
for your message too: it's a full 16 characters wide 
by 10 lines of characters. Phasecom will gladly 

program the messages for you, or you can do it 
yourself utilizing your own Apple Ile and inter-
face software provided by Phasecom. 

Your normal technicians can integrate the 
4800 into your system in just minutes. Installa-
tion is a snap, and it fits in standard modulator/ 
demodulator racks. 

Best of all— Phasecom's ultra-reliable Model 
4800 costs not much more than competitive 
single-channel character generators. So find out 
more information today. Call (213) 641-3501. 

PHASECOM CORE 
6365 Arizona Circle, Los Angeles, CA 90045, (213) 641-3501, Telex: 181899 PHASECOM LSA 
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Stereo television: Must cable carry 
By William W. Riker 

Cable Televison Associallon 

On July 26, 1984, the Federal Communica-
tions Commission reminded the cable industry 
that it has yet to decide whether cable systems 
will be forced to carry stereo audio signals 
from broadcast TV stations to cable sub-
scribers. By a 5-0 vote, the commission ap-
proved the issuance of what is known as a 
Further Notice of Proposed Rulemaking. This 
document invites comments from the public as 
to whether the stereo portion of a television 
signal should be included in the FCC's "must-
carry rules." These rules were originally cre-
ated to protect local television stations and 
state that cable systems must carry desig-
nated signals without modification and offer 
them to all subscribers. Legislative process 

dictates that the commission consider all in-
formation supplied to it during the filing period 
when making its decision. Therefore, now is 
the time for the cable industry to let the FCC 
know of its feelings 

The course of events 
In order to place the FCC's recent action in 

the proper perspective, we should review 
some of the events that led to this point. In 
1978, the Electronic Industries Association 
(E IA) charged its Broadcast Television Sys-
tems Committee (BTSC) with evaluating a 
number of stereo transmission systems and 
recommending one for use in this country. The 
EIA hoped that, in recommending a system, 
the FCC would make it a standard and in doing 
so avoid the confusion caused by "market-

it? 
place aecisions as happened with teletext 
and AM stereo. 
The BTSC selected three transmission sys-

tems for further evaluation. The proponents 
chosen were Zenith, Telesonics and the EIA-J 
(EIA of Japan). A laboratory was set up in 
Matsushita's Chicago plant and the systems 
were subjected to a multiplicity of tests. The 
resulting 860-page report had only 11/2 pages 
that addressed compatibility with cable tele-
vision systems. It was then that the NCTA 
decided to perform its own series of tests. An 
ad hoc multichannel sound (MCS) sub-
committee was formed under the chairman-
ship of Alex Best of Scientific-Atlanta. A pro-
fessional test engineer was hired and with the 

EIA's permission, the NCTA conducted its own 
tests in the same Chicago lab. Some six 
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months and $100.000 later. a 225-page report 
dealing exclusively with compatibility between 
stereo broadcast television and cable was 
produced. 
NCTA's testing indicated that many cable 

systems will encounter problems with the re-
liable delivery of MCS signals into the home. 
First, older generation headend processing 
equipment may degrade the wider deviation 
stereo subcarrier as it passes through the 
filtering systems and will need either pre-
paratory modification or replacement. Base-
band headend equipment, by virtue of its built-
in monophonic remodulator, will tend to strip 
off the wider deviation stereo information and 
pass only mono audio to its output. The cable 
distribution system itself was found to degrade 
the MCS signals somewhat (severity being a 
function of system age and maintenance), but 
still pass a usable signal. Standard het-
erodyne converters also were shown to de-
grade MCS signals slightly. However, when 
this slight degradation is added to the slight 
degradation of the distribution electronics and 
the slight degradation of headend equipment. 
the sum may well be enough to cause com-
plaints from subscribers with newly purchased 
stereo TV sets or adapters. 

Million dollar problem 
The major problem turns out to be with set-

top converters. Baseband converters, like 
baseband headend equipment, will strip MCS 
information and pass only mono audio to the 
TV set. In the converter/descrambler arena. 
we find even more dramatic problems. Sync-
suppression type descramblers that detect 
the descrambling -key" as information on the 
FM audio subcarrier also will begin seeing the 
AM modulated portion of MCS signals. The 
results may be the attempted descrambling of 
a stereo broadcast channel transmitted in the 
clear—and an obliterated picture. Con-
versely. stereo TV sets may be false triggered 
into the stereo mode when receiving only a 
mono signal by artifacts generated in the des-
crambler, which appear at the MCS decoder 
pilot frequency (15.734 kHz), resulting in a 
large amount of noise being introduced into 
the audio. In terms of cost. NCTA has cal-
culated that to replace all such problem con-
verters and descramblers plus modify a per-
centage of headend processors would rep-
resent a financial burden to the cable industry 
of many millions of dollars. 
On Dec. 22. 1983, the BTSC voted to rec-

ommend the Zenith transmission system along 
with the dbx noise reduction system as its 
proposed standard. NCTA went on record 
during that meeting stating that all three pro-
ponent stereo systems pose an equal level of 
problems to the cable industry and therefore 
cable operators should not be forced to carry 
them. The NCTA also filed comments with the 
FCC stating that, while the cable industry 
favors the introduction of stereo television 
broadcasting, the high cost associated with 
becoming compatible with these new signals 
should preempt cable operators from being 
immediately forced to replace and modify ex-
isting equipment in order to carry them (the 

'Many cable systems 
will encounter 
problems with the 
reliable delivery of 
(multichannel sound) 
signals' 

must-carry rules would prohibit moving the 
stereo audio to the FM band or another area for 
cable distribution). The NCTA further ob-
served that marketplace pressure to provide 
over cable what consumers can receive over 
the air should be sufficient incentive for cable 
operators to find an economically viable 
method for them to get these signals to their 
subscribers. Also introduced were legal ar-
guments concerning the intent of the original 
must-carry rules and that they should not per-
tain to "ancillary" signals that are not governed 
by any content rules and which broadcasters 
can use for non-program-related, revenue-
generating uses (such as paging, data trans-
mission, etc.). 
Mere days before the FCC was to consider 

the stereo television issue, the National As-
sociation of Broadcasters and the Association 
of Maximum Services Telecasters submitted 
what they called a "middleground proposal." 
They suggested that these ancillary audio 
channels should only become must-carries 
over cable when they contain program-related 
information. Cable operators also could obtain 
a waiver from the must-carry rule if they could 
document interference problems or extreme 
financial detriment in becoming compatible 
with the transmissions. Further, systems em-
ploying baseband converters could obtain a 
waiver if and only if the units were purchased 
before March 29, 1984. 
NCTA argued against the proposal on the 

grounds that the financial impact to the cable 
industry would be the same whether it was 
forced to become compatible for one hour per 
day of program-related material or 24 hours a 
day. In addition, it would be next to impossible 
for cable operators to monitor these ancillary 
signals on each broadcast channel, determine 
whether or not they were program-related. and 
then either insert or remove a filtering network. 
NCTA also pointed out that baseband technol-
ogy has been found to be highly desirable due 
to its efficient ability to provide addressability 
and highly secure scrambling methods to pro-
tect against signal theft. NAB's middleground 
proposal would, in effect, dictate to the cable 
industry that baseband technology would 
have to be immediately modified to become 
compatible or such equipment could no 
longer be employed. 
On March 29, 1984, the authorization of 

multichannel sound for broadcast television 
finally came before the five FCC com-
missioners. They voted to adopt a rule that. 
while not naming the BTSC's recommended 
system as a standard. protected the Zenith/ 
dbx system from interference by other MCS 

systems. That is, a pilot carrier at 15.734 kHz 
can only be present when the BTSC system is 
being transmitted, so that stereo TV receivers 
designed for that system will not be false trig-
gered by other non-compatible formats. 
Broadcasters are free, however, to transmit 
any multichannel sound system available to-
day or in the future as long as the BTSC pilot 
frequency is not used. 
However, because of the confusion gener-

ated by the late submission of the so-called 
middleground proposal, the commission felt 
they did not have enough information to de-
cide on the cable must-carry issue at that time. 
Therefore, they delayed their ruling on must-
carry pending the issuance of a call for ad-
ditional comments. The Further Notice. ap-
proved July 26, asks parties to comment on an 
extensive list of questions, including: 

1) What is the current status of cable car-
riage of stereo sound in relation to pay ser-
vices and other special programming? 

2) What would be the net effect on local TV 
service if local stations provided stereo ser-
vice and cable systems carried none, carried 
all programming in stereo except that of local 
stations, or carried some programming in 
stereo but not that of local stations? 

3) What kinds of communications services 
could cable systems offer independently on 
the aural subcarrier facilities that would be 
used by broadcasters for program-related 
signals? 

4) Would the market served by the inde-
pendent services offered by cable systems be 
different from that of the broadcast services 
and, if so. what would be its size and 
composition? 

The commission specifically asked for in-
formation about the technical problems that 
arise in cable carriage of TV aural subcarrier 
signals, particularly the modifications to plant 
and equipment that will be necessary to over-
come particular problems and the attendant 
costs. Finally, the FCC asked for comments on 
the "middleground proposal." 

The must-carry beachhead 
Although an official deadline for filing com-

ments with the FCC is yet to be set. the NCTA 
anticipates that all information must be sub-
mitted by mid-September. NCTA is vigorously 
continuing its research on the effects of MCS 
transmissions over cable systems in order to 
support its stance of no must-carry. The 
broadcasters clearly view this issue as an 
important beachhead on the whole question of 
must-carry. A victory here could possibly work 
to their favor in the commission's reconsider-
ation of also applying the must-carry rules to 
broadcast teletext. It is therefore critical for the 
cable industry to respond strongly and effec-
tively if we are to defeat the brodcasters' 
efforts to expand their must-carry protection. 
Cable operators are urged to file comments in 
the proceeding or provide information to 
NCTA on any technical problems that you 
anticipate or the costs that mandatory carriage 
would impose on your system. LJ 
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/if MAP A condominium is 

only as good 
as the amplifier 
that feeds it 

An absolute beauty. Sits smack on the water. 18-hole golf course. 43 tennis 
courts. 129 boatdocks. Indoor plumbing. The works. But when they watched the 

Olympics, they couldn't tell Mary Lou Retton from Bela Karolyi. 

Enter Broadband's line of high-performance 
amplifiers. 

Designed for CATV. SMATV and MATV home-run 
or branching systems, our Super Multiple Dwelling 
Amplifier (SMDA) and Flexible Multiple Dwelling 
Amplifier (XMDA) meet most requirements for 
apartment condominium, hotel and motel distri-
bution systems. 

A single SMDA or XMDA can service an apart-
ment or condominium of up to 200 units. That's a 
lot of cranky people off your back And with three 
levels of surge protection and the usual Broadband 
reliability built in, they stay off. 

Both units are super-flexible and feature a wide 
range of options; each can be customized to your 
system's requirements. 

In the SMDA you get our top-of-the-line unit with 

SMDA: Flexibility with two-way capacity. 
• 300 MHz & 440 MHz bandwidths. 
• 20 to 40 dB gains. 
• Plug-in return amp for 2-way operation. 
• Push-pull hybrid circuitry. 
• 120 volt line- and 30/60 volt cable-power options. 
• Variable gain & slope controls. 
• Plug-in pads & equalizers. 
• Extruded aluminum housing. 
• Three levels of surge protection. 

UGH 

bi-directional capability. The XMDA will fill most 
current needs. It lacks two-way capacity but offers 
virtually the same options as the SMDA — and at a 
price competitive with the least expensive apart-
ment amplifiers today. 

Broadband-engineered and guaranteed, both 
units have push-pull hybrid circuitry and are capa-
ble of full channel loading at the design bandwidth. 

Tough and dependable, these units offer the 
maximum in flexibility and performance. No condo 
should be without one — and no system that 
services condos, hotels or motels should be with-
out enough. 

For additional info on specifications or pricing, 
call us toll-free at 800-327-6690, or write Broad-
band Engineering, Inc., 1311 Commerce Lane, 
Jupiter, Florida 33458-5636. 

XMDA: Flexibility at low coat. 
• 300 MHz & 440 MHz bandwidths. 
• 20 to 50 dB gains. 
• Push-pull hybrid circuitry. 
• 120 volt line- and 30/60 volt cable-power options. 
• Variable gain & slope controls. 
• Plug-in pads & equalizers. 
• Power-passing option. 
• Extruded aluminum housing. 
• Three levels of surge protection. 

'BROADBAND 
Quality and Innovation 



'An ever-increasing 
installed base of 
stereo-equipped sets 
will force (cable 
operators) into a 
market-driven must-
carry situation' 

Television stereo sound: A status report 
By David Large 
Vice President Engineer,ng Gill Gable 

On April 23 of this year, the Federal Com-
munications Commission approved the ex-
panded use of the aural subcarrier of the tele-
vision broadcast signal. In preparation for this 
ruling, a study committee of the Electronic 
Industries Association. (with some last-minute 
participation by the National Cable Television 
Association) evaluated several proposed 
methods and finally recommended an ex-
panded subcarrier structure that would allow 
simultaneous transmission of stereo television 
sound, an independent audio channel (sec-
ond audio program or SAP) and a telemetry 
channel. 

In its ruling, the FCC allowed, but did not 
grant exclusivity, to the EIA recommended 
system. While cable operators are not re-
quired to carry the expanded format at this 
time, the commission has agreed to consider 
that question in a separate rulemaking. Re-
gardless of the FCC's eventual ruling, there is 
a question of whether or not must-carry status 
may be indirectly guaranteed by the laws gov-
erning modification of copyrighted works. Pre-
sumedly, the latter question will be decided in 
the courts. 
Cable industry participants and observers 

of the EIA's selection process concluded that 
there were a number of serious problems re-
lated to cable carriage of all the proposed 
formats. Since no satisfactory solutions were 
reached at the EIA committee level, the NCTA 
and several operators recommended against 
must-carry status in their comments filed with 
the FCC. Gill Cable, among others, also rec-
ommended against selection of a single stan-
dard from among the candidate systems stud-
ied. While recognizing the many disadvan-
tages of a lack of standardization. Gill felt that 
all of the systems contained unacceptable 
compromises, even for over-air transmission 
and that the attainable signal-to-noise and 
signal-to-"crud" levels were not consistent 
with modern audio equipment standards. Fur-
thermore, several recently published technical 
papers suggest that high-quality digital audio 
can be carried time-multiplexed with the video 

signal without any of the undesirable side 
effects of the proposed systems. 
We will first review briefly the EIA's proposed 

standard, then the difficulties of cable carriage 
and, finally, some possible solutions. 

The EIA multichannel sound system 
Figure 1 Is a diagram of the DA aural sub-

carrier format. The main channel carries the 
arithmetic sum of left and right channel sig-
nals, undergoes no special processing, and 
deviates the aural subcarrier 25 kHz. It is thus 
identical to the current monaural system and 
compatable with non-stereo equipped tele-
vision sets. This compatibility, however. puts 
an upper limit on stereo system performance 
of approximately that which is now achieved in 
the monaural system since the majority of in-
formation in most stereo signals is in the L + R 
channel. 
An AM modulated. double sideband sup-

pressed carrier subchannel carries the differ-
ence (L-R) information. Using a system some-
what similar to FM broadcasting. a separate 
pilot signal at 15,734 Hz provides a reference 
to allow the decoder to demodulate this 
subchannel. 
Demodulating such a multiplexed signal. 

however, takes a heavy toll in terms of the 
signal-to-noise (S/N) ratio (15-20 dB in the 
case of FM broadcast). In an attempt to com-
pensate for this loss. the L-R information is 
subjected to a companding process to reduce 
the apparent noise level. 
The third element in the EIA scheme is the 

SAP channel. This is a monaural FM subcarrier 
whose audio bandwidth is limited to 10 kHz 
and aural carrier deviation to 15 kHz. Corn-
panding also is applied to this channel to 
compensate for inherently limited S/N ratio. 
The obvious use for this channel is for second 
language tracks related to video. however, it 
also could be used for independent audio 
purposes whose fidelity requirements are 
limited. 

Finally, the telemetry channel is a relatively 
noisy, low-fidelity (3.4 kHz audio bandwidth) 
channel suitable for transmitter control and 
monitoring, paging services, low-speed data 

transmission or similar uses typically unrelated 
to video programming. 

Difficulties of cable carriage 
An examination of the limitations of the EIA 

format as an over-air transmission method is 
beyond the scope of this paper. Each of the 
three modulation and two companding 
schemes considered by the committee con-
tains compromises affecting eventual sound 
quality, however. In the case of the Zenith 
format eventually selected, the principal prob-
lems are related to the use of the horizontal 
scan frequency for the stereo pilot and to a 
television transmitter phenomenon known as 
incidental carrier phase modulation (ICPM). 
Interested readers are encouraged to review 
the EIA's Report on Multichannel Television 
Sound (several volumes) available from the 
association in Washington. D.C. 

Difficulties associated with cable carriage of 
multichannel sound (MCS) were dealt with 
only lightly by the EIA. however. The principal 
ones are as follows: 

1) Compatibility with existing scrambling 
systems 
The majority of existing scrambling systems 

use either suppression of the horizontal syn-
chronizing pulses (done at RF without demod-
ulating) or baseband scrambling schemes, 
involving both sync suppression and some 
form of modification of active video lines. Most 
have severe problems with the MCS format. 

In the case of simple RF sync suppression 
schemes where the encoded sync pulses are 
amplitude modulated on the aural carrier. this 
AM modulation degrades the quality of the 
stereo signal considerably. 

In the case of sine wave sync suppression 
where the aural carrier is amplitude detected 
to recover the descrambling waveform, the 
greater aural deviation will result in sound 
modulation of the demodulated picture. 

Finally, in the case of baseband devices, 
only the monaural sound will be demodulated 
and fed to the TV set. This will be true even if 
the signal was not scrambled, but merely fed 
through the descrambler 
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Figure 1: EIA aural carrier modulation scheme 
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2) Problems related to adjacent channel 
usage 

In order to minimize interference with upper 
adjacent video luminance carriers. the FCC 
requires cable systems to lower the aural car-
rier level to 13-17 dB below the level of video. 
This results, of course, in an equivalent reduc-
tion in recovered audio S/N ratio. If the upper 
adjacent signal has any video sidebands ex-
tending below the lower band edge. the red-
uction can be even greater. In existing mon-
aural systems, the degradation has usually 
been tolerable due to the limited sound sys-
tems in most TV sets. 
The MCS aural subcarrier, however, is three 

times as wide as the old monaural carrier and 
very well may cause increased interference to 
the upper adjacent video, particularly as the 
lower sound traps in existing TV sets are typi-
cally quite narrow. For that reason, raising the 
aural carrier level is certainly out of the ques-
tion for cable operators, even though it has 
been suggested by broadcasters as a means 
of improving MCS quality in over-air trans-
mission. 

3) Modifications necessary to headend pro-
cessing equipment 

Existing processors. demodulators, modu-
lators and microwave transmission equipment 
were not designed to handle the wider aural 
carrier contemplated. As a result, modification 
or realignment will be required to avoid dis-
torting the MCS formatted signal. 

4) Independent sound detection 
A side effect of MCS may be the re-

introduction of TV sets using separate sound 

detection as opposed to intercarrier detection, 
which has been almost universal for many 
years. Separate detection of the sound carrier 
provides a SiN advantage and also over-
comes the problems of ICPM in transmitters. 
The problem is that many quality CATV con-
verters use frequency synthesized local oscil-
lators that have considerable phase noise. In 
an intercarrier TV set. this noise is cancelled 
when the luminance and aural carriers are 
mixed to produce the 4.5 MHz sound IF. In an 
independent sound detection scheme, the 
phase noise adds directly to carrier deviation 
thus adding noise to the recovered audio. 

Possible scenarios for MCS development 
1) Minimal accommodation of as-transmitted 
multichannel sound 
Our first alternative, as an industry, is to do 

essentially nothing: let the MCS rollout be 
governed by the manufacturers and broad-
casters, hope for FCC relief on must-carry and 
accommodate the new format as best we can. 
Our minimal response, assuming we are not 
required to carry the new format, will be to 
realign headend equipment for the wider aural 
carrier. In that case systems with no con-
verters, those using converters or descram-
blers that do not modulate the aural carrier, 
and those using off-premises control systems 
will be able to deliver the new format. The MCS 
carrier, however, will be degraded with re-
spect to off-air reception due to the lower aural 
carrier levels, adjacent channel interference 
and possibly phase noise in converters. 

Operators using scrambling systems that 
involve amplitude modulation of the aural car-
rier would not be able to deliver stereo sound 

on scrambled channels. This would mean that 
broadcast signals could not be scrambled, 
but more importantly. that if any non-
broadcast signals were to be carried with 
stereo sound, they also could not be scram-
bled. Any unified approach to delivering the. 
benefits of stereo and SAP to cable customers 
would thus be impossible. 

Finally, a rapidly growing minority of oper-
ators are using baseband converters and 
descramblers as the industry moves towards 
greater security and more subscriber features 
on terminals. These operators would be un-
able to delivery MCS at all, as those devices 
will only demodulate the monaural sound. A 
must-carry ruling in this case will require a 
major modification or replacement of these 
units to do one of the following: 

e Pass the aural carrier through the box 
without modification. This will allow 
delivery of MCS. but will defeat all the 
audio controls that are one of the 
main advantages of baseband pro-
cessing in the first place. 

• Bring the aural carrier out of the box 

for connection to an external MCS 
decoder that will deliver baseband 
left and right audio channels to exter-
nal sound equipment or speakers. 
This is a possibility for modification of 
current boxes, but is a confusing and 
messy solution for the customer. 

• Build a full MCS decoder/modulator 
into the descrambler. This would al-
low full set compatibility, but would 
be very expensive if any reasonable 
sound quality were to be delivered. 

24 SEPTEMBER 1884 COMMUNICATIONS TECHNOLOGY 



Can Your System Survive The 
EIA TV Stereo Revolution? 
It Can with the Studioline System Built by Learning Industries 
With the recent FCC decision, television stereo sound 

must be carried in your system. Right now you can solve 
your EIA signal problems and cash in on cable TV stereo 
with the Studioline set-top converter and head-end 
equipment from Learning Industries. 
Offer Up to 69 Channels 
You can now offer up to 52 channels of stereo television 

and 17 premium audio channels on your system. All this, 
with sound quality unaffected by cable noise and 
transmitted 25db below video carrier so they will not 
overload your system. 

With the revolutionary set-top converter from Studioline, 
combined with the advanced Learning head-end 
equipment, you provide the cleanest, brightest sound ever 
offered - quality superior to any other transmission system. 
While, at the same time, you offer EVERY TV channel in 
stereo. All EIA signals are transmitted in true stereo, 
and monaural signals are automatically converted to 
synthesized stereo so your subscribers will perceive 
all television audio in stereo. 
Addressable and Tierable 
The Studioline system is both addressable for 

security and tierable for flexibility. No one can steal 
your signal because only the Studioline converter 
can decode it. And with remote control tiering, your 
subs receive only the premium channels they pay 
for. You can even provide pay-per-listen services 
with remote tiering. 
Head-End Equipment 
Leaming Industries builds Studioline stereo 

processors for off-the-air TV channels, 
satellite-delivered channels, local origination 
TV, Studioline premium audio, and other 
stereo program services. Solve your EIA 
stereo-audio problems before they occur, 
and cash in on the cable TV stereo revolution. 
To arrange for this premium stereo service, 
call Learning Industries today and learn how 
everyone profits with stereo. 
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180 McCormick Avenue, Costa Mesa, CA 92626 
Telephone: (714) 979-4511 



The marketing implications of minimal ac-
commodation are very serious. Cable's in-
creased penetration in the last few years is 
directly related to being able to deliver every-
thing available off-air plus significant unique 
product. If we have to tell the potential cus-
tomer that in order to get the cable-exclusive 
product he must live with reduced quality or no 
stereo sound. that sale will be much more 
difficult. 

2) Alternate broadcast technology 
A significant feature of the FCC's MCS ruling 

was that the EIA format wasn't given exclusive 
rights for over-air MCS transmission. Nothing 
prevents an alternate transmission scheme 
from being considered. If, for instance, stereo 
sound of superior quality could be encoded 
into the luminance signal leaving monaural 
sound in the existing format, we might have a 
signal that could be transmitted with little or no 
modification through our present equipment. 
Using this scheme, we could also transmit 
stereo sound for those many cable services 
that have it available and thus have a unified 
answer to quality stereo sound. 
The key to such a solution, of course, is 

timing. If a significant base of EIA equipped TV 
sets is installed before such a system is ready 
to go into production, it may be economically 
unfeasible to implement it. 

3) Channel frequency reallocation 
Since the greatest cable carriage problem. 

aside from scrambling and converter tech-
nology, is related to the adjacent channel situ-

ation. one possible course of action is to sim-
ply move the channels farther apart. If a guard 
band of, say 500 kHz, were placed between 
channels then the aural carrier could be raised 
to broadcast levels without interfering with 
the upper adjacent video (and vice versa). 

The cost, in terms of the distribution system, 
would be twofold: first, a decrease of roughly 
10 percent in the number of channels that 
could be carried due to the greater bandwidth 
occupancy: &id second, an increase in the 
loading of distribution amplifiers due to the 
increased aural power level. The latter could 
force a further decrease in channels carried in 
order to keep system distortions within limits. 
More seriously, it would force all systems to 

use converters as channels could no longer be 
tuned by many standard TV sets and would 
require modification of all existing converters 
and headend equipment. The cost of such a 
program would be tremendous. 

4) Out-of-band carriage of MCS on cable 
The proposed MCS transmission system will 

deliver rather limited quality sound, even un-
der off-air conditions. This is a result of the 
compromises necessary for monaural com-
patibility and to stay within the 6 MHz band-
width limitation. As cable operators, however, 
we have no such limitations. Several vendors 
have demonstrated equipment capable of 
transmitting very high-quality multichannel 
sound, even through cable plants operating at 
minimal specified performance levels for 
video. 
Assuming cable operators are given some 

regulatory freedom, we could carry monaural 
sound in-band in the current format and high-
quality stereo and SAP channels on separate 
carriers. Most cable systems have unused 
spectrum that could be used for these carriers 
since the power levels are typically below 
those requiring FCC approval and below those 
that would add significantly to amplifier load-
ing. The advantages to such a solution are: 

• No rework is required to existing 
headènd equipment. 

• It presents cable operators with a 
unified solution to broadcast MCS, 
stereo on cable-exclusive product, 
and potential stand-alone audio 
services. 

• The deliverable quality is consistent 
with modern standards. 

• The cost will be less than that of 
stereo equipped television sets and 
thus will hasten the availability of 
MCS to the consumer. 

The principal technical challenge is to pre-
sent a simple way for the consumer to tune the 
MCS sound to match his video. A separate 
device with its own channel selector is likely to 
meet with limited market acceptance, espe-
cially in these days of wireless remote controls. 
Two-handed tuning went out when the super-
heterodyne receiver was invented! 
An obvious solution is a wireline connection 

between a converter or descrambler and pre-
mium audio tuner so that the latter will track. 
One outfit (Studioline) has implemented that 

It's easy! 

Cable Advertising 
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Can now be a regular income 
source for any cable system. 

At Cable Graphics, we've taken 
the cost and hassles out of 
cable advertising. By creating 
microcomputer-based graphic 
systems that are guaranteed to 
be at least a generation ahead 
of contemporary character 
generators. Unmatched for 
reliability, flexibility and cost. 

Complete Systems under 
$3000. 

Cable Graphic Sciences 
2939 LARKIN AVENUE • CLOVIS, CA 93612 • PHONE (209) 292-0246 
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solution with the Zenith Z-TAC descrambler. 
Unfortunately, there are many manufacturers 
of descramblers and converters and will be an 
equally large number of makers of audio 
equipment so that the number of permutations 
necessary to design all possible versions of 
interface protocol is unreasonable. 
James Wonn of Group W Cable has sug-

gested' that a solution to the interface problem 
is to add a simple channel tag to each chan-
nel's video at the headend. The premium MCS 
receiver, then, would sample the output of the 
converter or descrambler at RF. detect the tag 
and tune to the appropriate frequency to re-
cover the audio. This is obviously a higher cost 
solution than a wireline link, but would be 
compatible with all converters. One serious 
limitation to this technique as an add-on to a 
baseband descrambler, however, is that re-
mote control of audio volume and mute func-
tions would be lost. 

This solution also would work with TV sets 
that contain adapter plugs for post-tuner des-
cramblers since video could be sampled at 
that point for channel information. The only 
segment of the subscriber base not ad-
dressed in some way by this proposal is the 
basic subscriber who needs no converter and 
who has a television set not equipped with 
such an adapter plug (unfortunately most non-
urban subscribers fall into this category). 
The marketing potential of out-of-band 

multichannel sound of premium quality is very 
high if implemented quickly. A cable operator 
who can offer prospective customers not only 
stereo television at a lower cost than a new set 

but several cable exclusive channels also in 
lull stereo should find sales easy to make, 
particularly if the demonstrable sound quality 
is much better. At some point, the installed 
base of EIA equipped stereo television sets 
may become a large enough percentage of 
installed sets that marketing reality may force 
some carriage of in-channel EIA format to red-
uce the cost of entry for a new basic sub-
scriber. A strong alternate technology from 
cable operators may considerably delay that 
time. 

The near future 
Much of the cable industry is now facing a 

crisis because of the unresolved legal situ-
ation. The FCC has given a green light for 
broadcasters to transmit in the new EIA format 
and one network has announced its intention 
to do so by this fall. Several television set 
manufacturers have stated an intention to 
have stereo-equipped sets on the market in 
time for the Christmas season. 

If cable had been granted a clear mandate 
to use our technical capabilities to the best 
advantage, then we could be offering our cus-
tomers superior stereophonic sound at prices 
significantly lower than the cost of these new 
sets. This would result in a more rapid de-
ployment of enhanced sound at lower con-
sumer cost —certainly consistent with com-
mission policy—while allowing the cable op-
erator to pass along some of the costs of 
adapting to the stereo environment. As a major 
side benefit, operators could offer immediately 
the already available stereo sound for such 

services as MTV, CMTV, Disney, Nashville and 
The Movie Channel. 
On the other hand, a must-carry ruling would 

have required us to somehow deliver the as-
transmitted EIA format. It would have meant 
headend modifications, possible converter 
problems and major modifications or outright 
replacement of scrambling systems. Even at 
that, adjacent channel and system loading 
limits would limit the quality of the resultant 
sound. Under such an environment there still 
may be a market for equipment to deliver 
significantly better broadcast and premium 
channel audio and perhaps audio-only ser-
vices as well, though the financial incentives 
are not as certain. 
The current unresolved situation is the most 

serious, however. Descrambler manufactur-
ers and potential vendors of premium audio 
equipment are understandably reluctant to 
design, manufacture and market equipment to 
deliver multiband sound until we have a clear 
definition of the legal situation. Meanwhile, an 
ever-increasing installed base of stereo-
equipped sets will force us into a market-
driven must-carry situation as it will be difficult 
to sell cable to a customer with such a set if 
subscribing means either losing stereo or buy-
ing more equipment to keep stereo. 
When the FCC opens for public comments 

its proposed rulemaking on the must-carry 
issue for MCS, operators and manufacturers 
are urged to respond. 

'Worm James W An Equipment Scenario tor Delivering Stereo 
Sound on CATV Systems: Technical Paper presented at 1984 
NCTA convent,n 

Or /SS FREQUENCY AGILE MODULATOR 
WE ENGINEER 
EXCELLENCE WITH SAW FILTER 

FEATURES GL-2600 
• Any output frequency 2-13A-W 
• Channel selector concealed within front 
panel for easy accessibility with security 
• Eliminates need for plug in modules 
• +60 dbMV output level 

FEATURES GL-2500 
• Cost effective 
• Audio video loop thrus for future stereo 
and scrambling 
• No external power supply needed 
• Adjacent channel operation 

/SS is backed by years of experience in both the commercial as well as consumer TVRO Industries. Skilled 
engineers have dedicated themselves to produce only the highest quality head end equipment. Equipment 
needed to generate increased revenues as well as satisfied viewers for our customers. We think you will 

agree our products meet your specs. For more information call or write: 

INTERNATIONAL SATELLITE SYSTEMS 
2225 Sharon Road, #224 Menlo Park, CA 94025 

415-854-8987 Telex 8335241SS See us at Booth 72, Orlando Fla.(NSCA) 
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Itt,e 
YOUR SUBSCRIBERS 
OUT IN THE COLD. 

When the picture on your subscriber's TV set turns to snow due to a local 
power failure, guess whose switchboard is going to light-up with calls? 

The new Sentry II standby power source from Lectro is the best protection 
you can buy against blackouts, brownouts, overloads 

and the unwanted complaint calls they produce. 

• Total modular construction, 
customized to your needs. 
• Automatic switchover when 
either module is unplugged. 
• Auto restart overload protection. 
• Constant voltage taper charger. 
(recommended by battery manufacturers) 

Sentry II Features 
• Under-voltage protection 
• Top or bottom battery position, optional 
• Accommodates group 31 batteries 
• Ground or pole mount 
• Status indicator lights 
• Metered battery voltage 8. 
output current 

• MOV surge protection, standard 
• Optional heavy-duty surge 
protection available 
• Optional daily battery exercise 
charge available 
• Stand alone status monitor or 
OEM Interface available 

Burnupnims 
Lecho 

The Natural Choice. 
(404) 353-1159/(800) 551-3r 



Stereo TV: What it means 
to you and your subs 
By Ned Mountain 
Wegener Communications 

Cable television has always been associ-
ated with bringing subscribers something dif-
ferent —something extra —something they 
couldn't get over the air. Today this includes 
stereo sound, even before the first commercial 
TV broadcaster employs the new Electronic 
Industries Association (EIA) recommended 
transmission format. We do, however, find our-
selves in the uncomfortable position of main-
taining that edge—that something extra with 
regard to broadcast multichannel sound. 

Cable marketing—and stereo 
If you haven't seen it yet—be prepared for 

the fall and winter marketing campaigns by TV 
set manufacturers promoting the glorious new 
stereo audio available from their new models. 
How did you handle the service calls about 
remote control? "Cable ready"? Well, start 
planning now for the "My new stereo TV set 
doesn't sound very good on your cable" phone 
calls. 

If you plan, your subscriber can be properly 
educated on how their existing cable service 
will be affected by the new addition of stereo 
by the broadcasters. Many of your subscribers 
are already accustomed to receiving stereo 
audio on your cable channels (MN, The Movie 
Channel, The Nashville Network, etc.), which 
brings me to a key point—the cable industry 
has been providing true stereo TV for at least 
four years and synthesized stereo for several 
years before that. 

Signal quality is good and cable is providing 
this key service today without the necessity of 
a "new" stereo TV set. Carrying this line of 
thinking to its logical conclusion implies that a 
cable system could decode the new over-the-
air stereo broadcasts in the headend and 
carry them in the FM band with the existing 
cable stereo TV services. This is probably a 

wise move with both short- and long-term im-
plications in that it allows the cable operator to 
provide broadcast stereo now but does not 
lock one into any long-term commitment to 
new unproven cable stereo delivery tech-
nologies. Figure 1 illustrates how FM band 
carriage of multichannel sound can be 
implemented. 

It also should be pointed out that the new 
broadcast stereo standard includes a sec-
ondary audio program commonly abbreviated 
as SAP. In many markets SAP audio will be as 
important, perhaps even more important, than 
stereo. In fact if SAP is carrying second lan-
guage audio for popular programming, it may 
be advantageous to devote a second video 
channel with foreign language audio to that 
program. (As an example, subscribers could 
then receive NBC English, NBC Spanish, ABC 
English, ABC Spanish, etc.) All of this without 
the need to purchase a new TV set. If this is not 
possible due to channel loading, the SAP au-
dio can be carried in the FM band. Either way, 
it gives the cable operator the opportunity to 
take the offensive and market a value added 
service for all subscribers, not just those with 
the new stereo TV sets. 

Issues surrounding the EIA standard 
Stereo has been slow to come to the world of 

broadcast TV because it is simply a difficult 
task to squeeze the multichannel sound infor-
mation into the already tight spectrum of a 6 
MHz TV channel. Many years have been con-
sumed in developing the present EIA stan-
dard, which is about to see full commercial use 
in the United States. It should be pointed out 
that other countries have adopted other stan-
dards and many countries are holding out for 
new technologies to develop. Both Germany 
and Australia, for example, have adopted a TV 
stereo standard that is totally different from 
ours. 

Figure 1: Providing multichannel sound in FM band 
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loop-thru  Wegener 
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demodulator 

SAP 
audio 

Wegener 
1691 
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Wegener 
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modulator 

FM band 
RF out 
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Assuming that you are receiving good direct 
off-air signals now, it should be possible to 
receive acceptable stereo and SAP audio at 
the headend and demodulate them for further 
processing. Should they be demodulated and 
processed in a different format? That is the 
$64,000 question! 
The answer depends on many factors— 

some technical and some legal. On the legal 
side, should the FCC rule that multichannel 
sound is a "must-carry" without alteration, then 
the off-air signal must be passed through as 
received. If the ruling is a "must-carry" but 
leaves the method of "must-carry" open, then 
the choices are many. Regardless of the rul-
ing, many cable operators are going to have a 
hard time providing satisfactory stereo and 
SAP performance to subscribers on a direct 
pass through. 
The degree of difficulty will vary as a function 

of headend configuration and set-top con-
verter design. If direct pass through is a viable 
option on your system, then the headend pro-
cessors (off-air) will probably require some 
attention to ensure proper performance. It also 
would make sense to provide a compatible 
stereo service on the satellite-delivered chan-
nels as well. This will require a device to take 
the left and right channel satellite-delivered 
audio and process it into the EIA format. Figure 
2 illustrates how such systems can be imple-
mented. Note that satellite delivery of the EIA 
format will be highly unlikely if not impossible 
due to the inherent inefficiencies in the mul-
tiplex format in the noise limited environment. 
Satellite programmers simply will not waste 
valuable subcarrier spectrum and power to 
carry the EIA signal in its final form. 

Delivering stereo and SAP 
Two ways of getting stereo and SAP to the 

home already have been discussed: 1) direct 
pass through of the EIA standard; and 2) pro-
cessing to another portion of the cable spec-
trum. As the stereo TV story unfolds, the cable 
industry will be faced with a new platter—full 
of innovations designed to "solve the EIA 
sound problem." Manufacturers of set-top 
converters are no doubt hard at work on their 
own solutions and their products will probably 
start being announced by the end of the year. 
The systems we are likely to see will fall into two 
broad "spectrum" categories (in-band vs. out-
of-band) and two broad "modulation types" 
(analog vs. digital). 
In-band vs. out-of-band simply means 

where the stereo and SAP information is car-
ried on the cable spectrum. It is possible, 
though difficult, to squeeze this information 
into the 6 MHz TV channel in formats other than 
those chosen by the EIA. On the surface, it 
seems a good idea to place the information 
here, but decoder cost and reliability issues 
must be carefully examined. Out-of-band sim-
ply means placing the stereo and SAP audio in 
unused cable spectrum and somehow having 
the set-top device correlate the proper audio 
with the proper video. The advantage of such 
designs will be the technical simplicity of 
carrying audio signals in a "clean" RF envi-
ronment, while the disadvantage is set-top 
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Figure 2: Conversion of satellite stereo sound to EIA format 
showing a dual carry' of the EIA signal plus FM band TV stereo 
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Wegener 
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Available at major CATV Distributors 
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Sadelco,Inc. 75 West Forest Avenue, Englewood, New Jersey 07631 201.569-3323 
General representative for Europe: Catec AG Luzern/Switzerland, Habsburgerstr 22. Tel. 041-23-90-56 Telex: TELFI 78168 
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integration and complexity. 
You will also see solutions using con-

ventional analog FM. "companded" FM, and 
various forms of digital modulation. Again. 
each of these will need to be evaluated on their 
own merits with regard to performance, com-
plexity and reliability. 

Food for thought 
If this article appears to offer only sugges-

tions, promote thinking and stir controversy, its 
goal has been accomplished. At this time, the 
legal and technical issues surrounding multi-
channel sound do not allow selection of clear 
and obvious paths that meet the needs of the 
industry in general. The best advice to offer is: 
1) Keep abreast of legal issues surrounding 
multichannel sound and do not be afraid to 
voice your concerns and offer input to the 
National Cable Television Association. 

2) The minute the first broadcaster in your 
area begins transmitting either stereo or SAP, 
be prepared! 

3) If you are in a market where second lan-
guage audio could be a significant benefit, 
consider carrying the video services with sec-
ond language on a totally different TV channel. 
4) Be extremely cautious as new hardware 
and systems evolve to handle the multichannel 
sound/cable dilemma. Make no moves until 
you are satisfied that the system will work on 
your system and benefit your subscribers.L) 

 First real meter— 
you can hold in 

your hand 
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THE LEADING TECHNOLOGY IN 
QTVAIUDIO 

CAN SATISFY YOUR REVEN E 
GROWTH NEED 

Designed with your needs in mind 
Solid state switch — to ensure durability and reliability 
Crystal Oscillator — to meet FCC emission requirement 
Through Gain — to improve reception quality 
"LOW COST" — to increase your profitability 

A CABLE & SATELLITE TECHNOLOGY COMPANY 

CASAT TECHNOLOGY, INC. 

 AMHERST, N.H. 03031 U.S.A. TELEX: 756700 CASA   
UNIT 5, 6 NORTHERN BLVD., TEL.: (603)-880-1833 



'It will take 
considerable 
investigation.., as to 
which (stereo audio) 
system is best for the 
cable operator—and 
the anxious subscriber' 

Stereo television: 
Tiers for the ears 
By Stan Seraf in 
Learning Industries 

Marshall McLuhan, the electronic phil-
osopher of the 1960s, communicated the 
message that the medium of television was the 
greatest single cause in our society for every 
unsettling aspect of the time—the anti-war 
movement, hippies, divorce rate, crime rate, 
drug use. Based on the mirror-reflective 
theory, television was the ultimate culprit for 
the unrest. That a TV is turned on and tuned in 
almost V3 of the day in the average household 
is more concrete than McLuhan's theory on 
linear vs. nonlinear perception. Yet, this per-
spective might be even more acceptable than 
his belief that TV is a "tactile" medium. Every-
one knows television is a visual medium that 
creates a state of hypnotic bliss via vibrant 
colors and/or trick photography. Screens of 
different size and shapes, brilliant color tech-
niques, visual effects of every imaginable (and 
unimaginable) kind have been exploited, have 
been saturated, have now become common-
place. 
So where do TV set manufacturers, the Elec-

tronic Industries Association (EIA), broad-
casters, programmers, et al, go from here to 
further capture the attention of the consumer? 
And how does the "new kid on the block," the 
CATV industry, fit in? Perhaps the answers lie 
in observing that the television industry is mov-
ing into the era of stereo audio at such a rate 
that the likes of MTV or compact discs (CDs) 
can barely clear the path. Now that the CATV 
franchising smoke has cleared, it is time for the 
cable industry to direct its collective attention 
to the concerns and potential of high-quality 
stereo system distribution. 

Its time for stereo 
Several factors and conflicting forces have 

already merged that make this attention of 
primary importance: 
• The FCC has opened the doors to television 
broadcasters to begin transmitting stereo and 
second language audio. Cable operators will 
face strong marketplace pressure to provide 
stereo service to their subscribers. Will they be 
able to get the sound into the subscriber's 
home? 

• -ompact discs have hit the market, and it is 
predicted that the CD will be as popular and 
available as the vinyl LP before 1990. "Digital" 
is the buzzword that is loaded with controversy 
and unkept promises. There are those who 
believe digital encryption is the method for the 
cable business to protect itself against piracy. 
But information theory proves that the digital 
transmission method will take up too much 
valuable and scarce bandwidth. 
• Pay audio tiers are emerging in different 
package forms. Not long ago, there were sev-
en audio satellite programs. Today, there are 
about that many pay audio services (among 
them, Studioline, Star Ship Stereo, Satellite 
Concerts Network, S.C.A.N.) offering from 10 
to 50 channels of service. Many MSOs (for 
example, the Cable Audio Research group) 
plan to begin serious market tests. 
• Standardization in the cable industry in gen-
eral has not been established fully. This is even 
more the case in the area of stereo audio 
transmission. Several methods are being used 
or considered: FM multiplex, video-dependent 
analog, video-dependent digital, integrated 
digital. It will take considerable investigation to 
arrive at the proper conclusion as to which 
system is best for the cable operator—and the 
anxious subscriber. 
Add to this the fact that the various and 

multi-faceted channels that cable systems 
provide has created an enormous need for 
new programming. This void must be filled if 
subscribers are to continue to pay for a service 
that has technological substitutes—notably, 
the video tape recorder. An interesting, related 
concept concerns the influencing perceptions 
from the sense of sight in that an individual 
gets bored after two viewings of the same 
production (take as proof the customer com-
plaints about so many repeats on the pay 
channels). Meanwhile, the ear actually finds 
pleasure in hearing a piece of music again and 
again. This may ironically cause the downfall 
of MTV, which has greatly perked up the re-
cord industry and has spawned competing 
video music shows of every variety, but has 
run its gamut on the techniques and images 
that have been created as visual expression of 
the audio companion. The more sophisticated 

the audience becomes, the more it demands. 
Thus, while the ear is pleased with repetition of 
sound (paving the way for the success of 
stereo audio services), the ear/eye also is 
ready for the new concept of stereo TV audio. 
A recent Wall Street Journal front page bulletin 
reported the mass arrival of stereo-equipped 
TVs. Again, the cable industry must prepare 
for the marketplace. 

Meanwhile, the EIA, under the auspices of 
its Broadcast Television Systems Committee 
(BTSC), formed a multichannel sound (MCS) 
subcommittee to ascertain the practicality of 
various program-related uses of the TV aural 
baseband and to develop appropriate tech-
nical standards for consideration by the FCC. 
Ergo, FCC Docket #21323 RM-2836, "The 
Use of Subcarrier Frequencies in the Aural 
Baseband of Television Transmitters," which 
will decide on five pertinent issues: 

1) Multichannel sound technical standards 
2) Public broadcasters' use of subcarriers 
3) Mandatory carriage in cable television 
4) Preemption of common carrier regulations 
5) Content regulation of TV aural subchannels. 

Final rulings will affect the cable industry. 
Preparation for the decisions is once more of 
utmost importance 

Stereo transmission systems 
Decision-making comes with being in-

formed about stereo transmission systems 
and with knowledge of what the results are 
when distribution is attempted. With this in 
mind, analysis of the true stereo transmission 
systems currently in use and the results of 
testing of an integrated analog system pre-
sently launching are in order. 
There are four true stereo transmission sys-

tems currently in use. A processor intended for 
use on one system cannot be used for another 
type of system without modification. Principal 
manufacturers of cable stereo equipment— 
Learning Industries, Wegener, Catel and Mod-
ulation Associates— have basically made 
modifications to comply with all systems; so 
qualities such as user-friendliness, flexibility, 
reliability and necessary rack space are the 
main considerations to apply when deciding 
which equipment to purchase. 

The Learning stereo transmission system: 
This system tramsmits the left and right stereo 
channels on a single subcarrier. The L + R is 
at audio baseband, and the L - R is double 
sideband suppressed carrier modulated at 38 
kHz, with a 19 kHz pilot added. The modulation 
process is similar to the standard FM stereo 
process, but differs in that the total deviation is 
much greater and is also a function of the 
degree of stereo separation, called adaptive 
deviation. The stereo processor decodes the 
received signal and generates a standard FM 
broadcast signal. This system has the longest 
history of successful application, having been 
used for 16 years in microwave distribution 
and six years in satellite distribution systems. 

The Warner Amex stereo transmission sys-
tem: This system requires two subcarriers to 

32 SEPTEMBER 1964 COMMUNICATIONS TECHNOLOGY 



Table 1: Current satellite audio services 

Name of service Type of programming Satellite/Tr. # Format Transmission form 

Arts & Entertainment 

Bravo 

CNN Radio Network 

Cable Jazz Network 

Commodity Communications 

Entertainment/cultural 

Cultural 

News 

Jazz music 

Stock quotations 

Satcom F3/01 

Satcom F4/02 

Satcom F3/14 

Satcom F3/08 

Satcom FS 16 

Stereo 

Stereo 

Mono 

Stereo 

Mono 

5.58/5.76 MHz 

5.8 MHz 

6.3 MHz 

5.94/6.12 MHz 

6.2 MHz 

Country Coast-to-Coast 

Country Music Television 

ESPN 

Electronic Program Guide 

Family Radio Network (E) 

Western music 

Country/Western 

Sports 

Program schedule 

Religious 

Satcom F3/03 

Comstar D4/18 

Satcom F3/07 

Satcom F3/03 

Satcom F4/07 

Stereo 

Stereo 

Stereo 

Text 

Stereo 

5.94/6.12 MHz 

5.58/5.76 MHz 

5.58/5.76 MHz 

7.237 MHz 

5.58/5.76 MHz 

Family Radio Network (W) 

Genesis Cable Storytime 

Georgia Radio News 

Home Theater Network 

In Touch 

Religious 

Children 

News 

Entertainment 

Special Reading Service 

Satcom F4/07 

Satcom F3/08 

Westar 4/03 

Satcom F3 16 

Satcom 4/03 

Stereo 

Text 

Mono 

Stereo 

Mono 

5.94/6.12 MHz 

7.237 MHz 

7.695 MHz 

6.8 MHz 

7.875 MHz 

Love Sounds 

MTV 

Moody Broadcasting 

S.C.A.N. 

S.C.A.N. 

Spiritual 

Popular music 

Religious 

50s, 60s, 70s hits 

Big bands 

Satcom F3/08 

Satcom F3/11 

Satcom F3/03 

Satcom FS 06 

Satcom F3/06 

Stereo 

Stereo 

Stereo 

Stereo 

Mono 

6.30/6.48 MHz 

5.8/6.62 MHz 

5.4/7.92 MHz 

6.435 MHz 

7.785 MHz 

S.C.A.N. 

S.C.A.N. 

S.C.A.N. 

Nationality Broadcasting 

Nice & Easy 

Adult contemporary 

Comedy 

Country/Western 

Multilingual services 

Easy listening 

Satcom F3/06 

Satcom F3/06 

Satcom F3/06 

Satcom F4/03 

Satcom F3/08 

Stereo 

Mono 

Stereo 

Mono 

Stereo 

5.58/5.76 MHz 

7.695 MHz 

5.40/5.94 MHz 

6.435 MHz 

5.58/5.76 MHz 

Rhythm & Blues 

Rock America 

Satellite Program Network 

Satellite Jazz Network 

Satellite Radio Network 

Variety artists 

Top 40 hits 

Music entertainment 

Contemporary/traditional jazz 

Religious (PTL) 

Satcom F4/03 

Satcom F3/03 

Satcom F4/03 

Satcom F4/17 

Satcom F3/02 

Stereo 

Stereo 

Stereo 

Stereo 

Mono 

5.4/6.3 MHz 

SCPC circuit 

5.58/5.76 MHz 

5.58/5.76 MHz 

6.2 MHz 

Seeburg/Lifestyle 

Sheridan Broadcasting 

Star Ship Stereo 

Studioline 

The Disney Channel 

Upbeat music 

Mellow jazz 

Adult contemporary 

Music/nine formats 

Family entertainment 

Satcom F3/03 

Satcom F4/07 

Satcom F3/03 

Satcom F3/4,19 

Westar 5/10,12 

Mono 

Stereo 

Stereo 

Stereo 

Stereo 

7.695 MHz 

7.38/7.56 MHz 

5.58/5.76 MHz 

To be determined 

5.8/6.8 MHz 

The Movie Channel 

The Nashville Network 

The Rock Channel 

UPI Data Cable 

WFMT 

Movies 

Country/Western 

Upbeat sounds 

News 

Fine arts/classical 

Satcom F3/05 

Westar 5/17 

Satcom F403 

Satcom F3/03 

Satcom F3/03 

Stereo 5.8/6.8 MHz 

Stereo 5.58/5.76 MHz 

Stereo 7.37/7.56 MHz 

Individual customization 

Stereo 6.3/6.48 MHz 
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Figure 1: Studioline transmission system compared with block conversion system 
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transmit stereo. The L - R signal is transmitted 
at 5.8 MHz, and the L + R is transmitted at 6.62 
MHz (for MTV) or 6.8 MHz (for TMC). This 
system also uses high deviation but does not 
use adaptive deviation. The processor must 
contain two subcarrier demodulators and a 
stereo multiplexer in addition to the RF modu-
lator. Supersonic control tones are transmitted 
on this system to control local advertising in-
sertion. It should be noted that the non-
standard 6.62 MHz frequency was chosen for 
MTV to deliberately encourage the cable in-
dustry to provide full stereo to subscribers. 
This decision has resulted in exceptional mar-
keting success. 

The Wegener stereo transmission system: 
The 1600 System and the Panda Il System 
both use very narrow deviation. Discrete left 
and right audio is transmitted as individual low 
level subcarriers. Subcarrier levels, deviation 
and spacing have been optimized for spec-
trum efficiency. An adaptive pre- and de-em-
phasis system (compander) is used to opti-
mize the recovered signal-to-noise ratio. As an 
example of its use, United Video is transmitting 
such subcarriers on its transponder for various 
satellite audio services. 
The Times Mirror stereo transmission sys-

tem: This system uses two subcarriers. One 
transmits the left channel, while the other 
transmits the right channel. A third channel is 
required to transmit monaural TV audio. As in 
the Warner Amex system, two subcarrier mod-
ulators and a stereo multiplexer are required, 
but this system also requires a stereo matrix in 
addition to the FM modulator. This system was 
used on the now discontinued Spotlight pay 
service. It is mentioned here because of its 
many applications in Canada, now that the 
Canadian Radio-television and Telecommuni-
cations Commission (CRTC) has revised its 
regulations in related areas. 
These stereo systems now bring a variety of 

stereo programs to cable systems by satellite 
(see Table 1). The cable operator can bring 

these programs to his customers in stereo by 
installing the suitable stereo processors be-
tween the TVRO composite output connector 
and the cable headend combiner. Some of 
these programs also enable local advertising 
insertion, which requires connecting a VCR 
into the circuit. 
Beyond this, there are many satellite chan-

nels that can be converted into stereo by in-
stalling a synthesized stereo processor. These 
devices create the ambience of stereo by pro-
cessing the monaural audio into two channels 
that differ from one another in such a way as to 
produce a special effect, so that the sound 
"surrounds" the listener and creates a feeling 
of being present at the movie, sporting event 
or concert. This process can be used for HBO. 
Showtime, WTBS, C-SPAN and the like, and 
can add an enormous level of excitement to 
satellite sports network viewing. Thus with a 
combination of true stereo and synthesized 
stereo processors, the cable operator can de-
liver stereo TV audio on all programs received 
from satellite. 
The operator who wants to provide "total TV 

audio" can convert his existing off-the-air TV 
stations, AM radio stations, local origination 
leased FM stations and even short wave 
broadcast into stereo. The possibilities are 
endless for the creative operator; the results 
are customer satisfaction and reduced churn 
in any system. The added dimension of stereo 
makes a cable system's service state-of-the-
art; but as stereo N models permeate the 
market, stereo transmission may be a 
necessity. 
The controversy surrounding FCCiElA rul-

ings, the various pay audio services, the ability 
to make the best purchasing decision—all will 
be the concern of the serious cable operator. 
The general factual information presented 
herein will conclude with a more specific 
analysis of one of the current pay audio ser-
vices, Studioline, describing what is provided 
as well as results of tests conducted. 

The Studioline stereo service 
Studioline consists of nine channels of 

commercial-free stereo music, plus 60 more 
channels that the cable operator may assign to 
any stereo N audio or stereo music service. 
The system is addressable and tierable, with 
the nine channels occupying 15 kHz each. 
Two transponders on RCA Satcom MIR are 
used: 10 subcarriers are on Transponder 19 
and eight subcarriers are on Transponder 4. 
Leaming-developed stereo processors at 

the cable headend convert the Studioline sig-
nals, and the other stereo programs selected 
by the cable system. Studioline is transmitted 
on the cable system in the 72-76 MHz band. Of 
the 60 remaining channels, the first 40 se-
lected by the cable operator for additional 
stereo services are transmitted in the 108-120 
MHz (A-1 and A-2) band; 20 more channels 
can be added in Channel A in 450 MHz sys-
tems to accommodate the additional video 
services with stereo TV audio. The audio car-
riers are transmitted 25 dB below video carrier 
level, thus all 69 channels can be added to an 
existing cable system without increasing the 
system load factor. The Studioline signal-to-
noise advantage over standard FM stereo is 
44 dB, so that even at the very end of a system 
the service will be completely noise-free to the 
customer. 

Three-fold security is provided by the sys-
tem. First, the stereo is not in the FM band, so 
FM tuners cannot receive the signals. In fact, 
the FM band can be fully retained if desired. 
Secondly, the stereo modulation system can-
not be received by a standard FM tuner. Third-
ly, the audio terminal is both addressable and 
tierable. An address code sent from the cable 
headend activates the set-top terminal, which 
will automatically turn off if the address is not 
regularly refreshed. The audio terminal is 
compatible with all existing converters, pro-
viding one-dial switching for both the audio 
and video. There is no need to turn two dials 
(which customers will hardly do even for MN) 
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THE 1600 SYSTEM. 
MORE THAN A SOUND 

INVESTMENT 

Cable operators will recognize 
our 1600 System as the stereo 
processor that brought MTV to 
life. Radio stations know it as 
the unit that made the first satel-
lite delivered, automated pro-
gramming possible. 

But with a line of more than 
200 products that plug into our 
versatile mainframe, the 1600 
System is also performing many 
other communications tasks in 
cable, broadcasting, and satel-
lite facilities worldwide. 

For example, our complete 
line of modems, multiplexors, 
and intelligent terminal equip-
ment is solving a wide variety 
of data communications prob-
lems. Satellite addressability 

of subscriber TV converters for 
cable MSG's, electronic mail and 
remote cueing systems for radio 
and television network affiliates, 
broadcasting of wire service 
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and distribution of weather 
information and forecasts are 
just a few applications. 
Our plug-in audio transmis-

sion products are providing 
delivery of stereo television and 
premium audio services to cable 
systems, national and regional 
network programming to radio 
stations, international satellite 
transmission of multiple program 
audio channels, and expanding 
the capacity of terrestrial micro-
wave circuits everywhere. 

In addition, our modular 
satellite receiving equipment 
for video, FDM, and SCPC 
carriers is compatible with all 
audio and data transmission 
products. Frequency translation 
and remodulation plug-ins to 
interface satellite circuits with 
cable systems, landlines, and 
microwave systems are also 
available. 
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and there is no need for any replacement of 
existing converters in the home. 
A series of tests were performed on the 

Studioline transmission system to evalute sub-

jective audio performance and measure ob-
jective system parameters. The system was 
then directly compared to standard stereo 
multiplex transmission on a cable system 
using the block conversion process (see Fig-
ure 1). These tests were performed over a 
simulated satellite link and cable system. The 
carrier-to-noise ratio (C/N) for the satellite path 
was set to 13 dB and the C/N in the cable 
system segment was set to various ratios to 
simulate expectable performance out to the 

furthest end of a cable system. The subjective 
tests were performed using a Sony CDP-101 
compact digital disc player as the music 
source, a Robertson EK-1 pre-amplifier, a 
Robertson 410 power amplifier, and two Rob-
ertson #21 speaker systems—all very high-
quality audio components. 

Noise performance is critical 
The most noticeable difference between the 

two types of transmission systems was, as 
expected, in the noise performance. The tests 
were performed at several RF carrier injection 
levels in the cable system: one level was the 
normal 15 dB below Channel 6 video carrier, 
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and the other was at the lower power level 
required to be used in the A-1 and the A-2 
band to avoid interference with aircraft navi-
gation and communications. Tests on the sat-
ellite portion of the transmission system re-
vealed that the signal-to-noise (S/N) per-
formance of all the existing satellite 
transmission stereo processes were satisfac-
tory as perceived at the earth station, but that 
the noise introduced by the cable amplifiers 
was responsible for most of the noise per-
ceived out in the cable system. 
The worst case S/N test was made with both 

the Studioline and the block converter carriers 
at the reduced power level desireable in the 
A-1 and A-2 band; the tests were performed at 
a noise level equivalent to 28 line amplifiers 
plus one line extender in the cable system. In 
listening tests with no music, using the Stu-
dioline system, the speakers were perceived 
as "dead" with no noise heard by the listeners. 
Under those same conditions, the block con-
verter system was so noisy that soft passages 
in the music were masked by the noise. Of 
course, tests made with the audio carriers 15 
dB below the video caused the block con-
verter system to sound much better, but there 
was still a noise level that would be very irri-
tating to a serious listener and mildly irritating 
to a more casual listener. At either carrier level, 
the Studioline system performed with no per-
ceptible noise at all. 
The noise performance level of the Stu-

dioline system is achieved through several 
innovative processes. One reduces the sys-
tem bandwidth while still transmitting the full 
15 kHz stereo signal, thus reducing the noise 
intercepted in the satellite and cable system; 
the other reduces the noise even further by a 
companding process. This companding sys-
tem is a special variation of the Telefunken 
High-Com compander specifically designed 
for Studioline to optimize transmission through 
both the satellite and cable system. The usual 
companding artifacts—such as noise modu-
lation (pumping), loss of crispness, peak clip-
ping on transients and transient intermodula-
tion distortion—were not perceptible to the 
listeners in the tests. 
There are many reasons for the cable oper-

ator to be in the audio business, and the CATV 
industry appears on the threshold of getting 
into high-quality stereo for the first time. Vari-
ous ideas have been developed as to what 
stereo audio means to cable, and various sys-
tems have been designed to suit these ideas. 
The cable operator who seriously investigates 
the area will be the one to provide the stereo 
services that bring the results and satisfaction 
most desireable for distribution. 

Over the last 10 years, Stan Serahn has been 
involved with numerous aspects of the cable 
industry—from franchising to public access 
production. He has held managerial positions 
with several MSOs —Tribune, TCI, Storer, and 
Rogers—previous to his joining Learning In-
dustries as marketing agent for the cor-
poration. 
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specific pay tiering, because each scrambled channel 
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Figure 1: Normal trunk flatness-450 MHz Figure 2: Trunk flatness with main amp failure 

Maintenance considerations 
with feedforward amplifiers 
This is the last in a series of three articles dealing with feedforward 
broadband distribution equipment. The first article described the basic 
concepts underlying the feedforward circuit and defined limitations and 
characteristics of the technology. The second article examined several 
systems applications of feedforward distribution amplifiers. This in-
stallment discusses system operation and maintenance procedures 
that are peculiar to feedforward technology. System energizing and 
balancing considerations, system maintenance procedures, equip-
ment maintenance procedures and equipment repair considerations 
are discussed. 

By Joseph P. Preschutti 
and Colin J. Horton 
C-COR Electronics Inc 

For the most part, the techniques used to balance the RF signal levels 
in feedforward distribution equipment are identical to those of non-
feedforward types. However, there are some subtle differences that 
must be taken into account during the initial fire-up and turn-on phase of 
a feedforward system. Feedforward amplifiers consume more power 
than standard amplifiers, are measurably less flat in their gain versus 
frequency characteristic, and if feedforward bridgers and line extend-
ers are used, the amplifiers are operated at output signal levels that 
create a more rapid degradation of distortion performance than with 
standard equipment. These will be discussed separately in the fol-
lowing sections. 

Energizing the system 
The process of energizing a cable powered system involves a se-

quence of events in which the first step is to turn on the power source 
with the succeeding steps being to energize sequentially a cascade of 
amplifiers, one after the next. 

It is common practice to place tapped transformers on the individual 
power packs that are used in the distribution equipment. The trans-
former tap then must be adjusted according to the AC voltage present 
at that amplifier location. This AC voltage is a function of the current 
being pulled by amplifiers further on down the line, including line 
extenders. Naturally, when one is initially energizing a trunk station, the 
line extenders fed from that trunk, as well as other equipment further on 
down the line, may not be necessarily energized at that point in time. 

Therefore, the AC voltage at these initial trunk locations will be higher 
than they will be when the remaining equipment is energized and 
begins to draw current. It may be necessary to revisit equipment for a 
second iteration of the energizing process after a section is completely 
turned on to ensure that the transformer taps, if provided, are properly 
selected. 

Although this situation is not unique with feedforward equipment, the 
higher power requirements amplify the effects. Because of this, trunk 
stations with modern switch-mode power supplies capable of oper-
ating over a wide range of input voltages without transformer taps are 
preferred for a feedforward trunk station. 

Bridger and line extender set-up 
The phenomenon known as gain compression was discussed in 

some detail in the first article of this series (CT, July 1984). It was shown 
that feedforward bridgers and line extenders operated with 60 chan-
nels with output levels above 48 dBmV could be expected to have 
distortion performance that derates on a 4-to-1 basis with an increase in 
output level as compared to the commonly held 2-for-1 derating factor 
associated with third order distortions in distribution equipment. There-
fore, the performance of a bridger or line extender is extremely more 
sensitive to proper adjustment and maintenance of precise output 
signal levels. Unless the system is designed with the appropriate 
headroom, subscriber signal quality is dramatically dependent on the 
ability of the technician to accurately adjust the operational output 
signal levels of feedforward feeder amplifiers, and the amplifiers' output 
level stability over time and temperature. 
Use of feedforward feeder amplifiers will require either appropriate 

headroom allowances in the original system design or stricter main-
tenance and control over line extender and bridger output levels. The 
additional headroom must be achieved by using output levels for the 
bridger and line extender that are lower than the output levels that 
standard performance analysis would dictate. For example, if a stan-
dard line extender is operated at +45 dBmV with 60 dB composite 
triple beat performance, the 3 dB headroom point could be defined as 
that output level which provides 6 dB worse composite triple beat or 48 
dBmV out with 54 dB composite triple beat. This 54 dB composite triple 
beat is then the key criterion for headroom analysis. An equivalent 
operating headroom calculation for a feedforward extender would 
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Figure 3: Trunk flatness with error amp failure 

require 54 dB composite triple beat at 3 dB higher than normal oper-
ating levels. Since the line extender derates on a 4-to-1 basis at these 
levels, an equivalent operating point at normal levels for a feedforward 
line extender is one at which the composite triple beat is 12 dB better 
than 54 or 66 dB. In other words, a feedforward line extender with 66 dB 
composite triple beat is equivalent in headroom to a standard line 
extender with 60 dB composite triple beat, or feedforward line extend-
ers should be operated and designed using 6 dB tighter composite 
triple beat specs 

Failure detection 
One characteristic of the feedforward circuit that affects the need for 

new system maintenance procedures is the fact that failure of a feed-
forward circuit does not necessarily produce a reduction in gain of the 
feedforward circuit. Theoretically, if either the main amplifier or the error 
amplifier fails, there will be no change in gain whatsoever. Practically, a 
small flatness change is exhibited upon failure of either main or error 
amplifier. Figures 1 through 3 demonstrate this fact. However, there will 
be a considerable change in the performance of the amplifier. An error 
amplifier failure will cause a distortion degradation of 26 dB in the output 
stage or about 20 dB in the overall trunk station. A main amplifier failure 
can cause distortion degradation of 40 dB. This reduction in composite 
triple beat is shown in Figure 4. 
An error amplifier failure in a trunk station will not necessarily degrade 

the performance of a system to the point where signal quality is sig-
nificantly impaired. This causes some concern for the person respon-
sible for system maintenance. A logical fear is the insidious long-range 
effect of several "soft" failures. 

Failure of a main amplifier in all likelihood will result in service calls. 
This should be more easily detected, but could still prove elusive. If 
either an error or main amp fails, the system maintenance technician 
should identify the fault and replace the station. This identification could 
be a lengthy process without proper maintenance tools. This section 
will describe several maintenance procedures that can quickly identify 
the failure of a feedforward amplifier. The use of appropriate test points 
and momentary switches to turn off feedforward circuit hybrids pro-
duces an effective local feedforward circuit test. A more elaborate 
remote feedforward circuit test utilizing a status monitoring system also 
is useful to identify failed equipment. 

Local feedforward circuit tests 
The feedforward amplifier used in C-COR's trunk station has the 

functional block diagram shown in Figure 5. The directional coupler test 
points added to the basic feedforward circuit (patent pending) provide 
a test method for checking feedforward circuit operation in the field. 
• Testing cancellation: The key parameter to measure that will identify 

Figure 4: Composite triple beat levels 
Ñuríi d 

B) Error amp failure 
C) Main amp failure 

proper feedforward circuit operation is the distortion cancellation of the 
error loop. It is possible, through use of a test point 1 (TP1) to inject a test 
signal in an operational trunk station, and while monitoring the signal at 
the trunk output test point, determine the precise amount of distortion 
cancellation provided at the frequency tested. 
• How does it work?: Note that the test signal, when injected at TP1, 
does not appear at the input to the feedforward circuit. Instead, it is 
injected at the main amplifier input. Because of this, the test signal will 
not be cancelled by the main loop at DC3. Therefore, this test signal will 
be treated as if it were a distortion or error signal by the feedforward 
circuit. Naturally then, the error loop will cancel this error (test signal). 
To check circuit operation, inject a signal at TP1 and establish a 

reference (see Figure 6) by momentarily turning off the error amplifier 
while measuring the test signal strength at the trunk output test point. 
Turning off the error amplifier will remove the distortion cancellation 
allowing the reference signal to appear at the amplifier output. (The 
error amp can be turned off by using the manual test switch provided on 
C-COR's feedforward trunk.) 

To determine the amount of cancellation, reactivate the cancellation 
loop circuitry (by releasing the momentary switch that will turn on the 
error amplifier) while noting the decrease in the magnitude of the test 
signal. This decrease is the exact amount of cancellation provided by 
the cancellation circuit. 
• What equipment is required?: A test signal generator and a field 
strength meter can be used to do a test at any unused frequency in the 
forward amplifier spectrum. This will provide a cancellation test at that 
frequency. 
• Is a single frequency test enough?: A single frequency test provides 
significantly more information than no test. However, a thorough test 
would include three frequencies for a 450 MHz system. These test 
frequencies would be located somewhere near the following areas: 
220, 350 and 450 MHz. Data accumulated by production tests at 
C-COR indicates that if cancellation is in spec at all three of these 
frequencies, it is meeting specification across the entire band. 

This local circuit test provides a method for checking that the feed-
forward circuit is indeed producing the required distortion cancellation. 
An annual check of the feedforward circuits in the system might be 

performed to locate soft failures. This test also can be performed during 
any station maintenance to identify malfunctioning equipment. 

Remote feedforward circuit tests 
C-COR's feedtorward status monitor transponder is designed to 

determine the operational status of the trunk station feedforward ampli-
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fier. The operational test consists of measuring the RF output signal 
level while momentarily turning off the main amplifier and then the error 
amplifier in the feedforward circuit. Data is transmitted to the headend 
where an alarm can be generated upon detection of station 
malfunction. 

• Theory of operation: Figure 6 shows a functional block diagram of a 
feedforward gain block. Normal circuit operation requires adequate 
cancellation in both the main amplifier loop and the error amplifier loop. 
If either the main or error amp fails, no loss of gain will occur because 
the gain of the main path is equal to the gain of the error path. (The 
signal through the error path is cancelled in normal circuit operation.) 

Since hybrid failure of either the main amplifier or the error amplifier 
will not result in significant gain changes, the test procedure is to turn off 
consecutively the main and error amplifiers while monitoring the output 
signal level. Signal level changes such as those shown in Figures 1 
through 3 are normal occurances in this situation. Excessive signal 
change indicates circuit failure due to loss of balance or hybrid failure 
and will generate an alarm calling for maintenance. 
• Feedforward test software: The C-COR status monitor system soft-
ware provides maintenance routings and report formats that will allow 
automatic monitoring of either individual trunk stations or the complete 
system. The system manager can command the system to perform the 
feedforward circuit test maintenance routine at any predetermined, 
preprogrammed time and receive a report that will indicate the status of 
each feedforward trunk circuit in the system—including measurements 
of RF signal levels before, with the main amp off, with error amp off and 
after the test. The alarm generated by excessive change in signal levels 
during the test has a user programmable window to define acceptable 
limits of signal level change. This is usually set to a ± 3 dB signal 
change. 

Equipment repair considerations 
There are at present. several variations of the feedforward circuit 

available in the marketplace. The earliest feedforward equipment used 
discrete circuits with lumped-element delay lines. A more advanced 
form of feedforward circuit used discrete circuits with microstrip delay 
lines. The elimination of the costly lumped-element delay lines with a 
more advanced microstrip technique provided a dramatic reduction in 
cost and complexity of the discrete feedforward circuit. Finally, the 
traditional vendors of hybrid push-pull amplifiers are producing minia-
turized hybrid versions of the feedforward circuit. Unfortunately, there 
are several varieties of packages now being developed for the hybrid 
versions. As with development of push-pull hybrids in the early 1970s, 
eventual evolution of a single packaging defacto standard will probably 
occur during the next few years. In any case, feedforward circuit failure 
will require appropriate repair measures. 

In the case of the hybridized version of the feedforward circuit, 

equipment repair involves replacement of a single component. How-
ever, the cost of this component is now approximately three to four 
times the cost of the hybrid used in the discrete feedforward circuit. 
Since the most probable cause of failure is that of the active devices, the 
failure of either the main or error amplifier in the hybridized version will 
require replacement of the entire unit. Another serious concern is future 
availability of repair parts. Assuming that a defacto standard package 
will evolve, systems designed with non-standard packages could ul-
timately run out of spare parts. This facet of feedforward evolution is 
now in a critical stage. A good sign for development of a defacto 
standard is the availability of a second source. Good advice would be to 
identify a second source before committing to a large scale system 
design using hybridized feedforward packages. 

Repair of a feedforward circuit that uses discrete hybrids and micro-
strip delay lines requires substantially lower cost components. How-
ever, replacement of a hybrid will require realignment and rebalancing 
of the cancellation of the feedforward circuit. On the average, the mean 
time to repaira feedforward trunk station, which has a failed hybrid, is 
approximately 30 to 45 minutes. 

Cost of parts and labor needed to repair a feedforward trunk strongly 
favor the discrete feedforward circuit approach using microstrip delay 
lines. Furthermore, second source supplies abound for push-pull hy-
brid RF devices. 

The situation may change in the future when packaging standards 
and further development efforts produce low-cost miniaturized hybrid 
feedforward circuits with reliable second sourcing. At present, repair 
considerations favor the discrete approach. 

Feedforward circuit repair procedures 
The previous section noted the requirement to realign and rebalance 

a failed discrete feedforward circuit on the repair bench. Naturally, 
equipment can be returned to the original equipment manufacturer for 
repair, however, the repair process is relatively simple and straight-
forward. Systems that have operational repair facilities for amplifiers 
with nominal test equipment and a reliable repair technician should 
have little difficulty performing on-site feedforward circuit repair. 

This section details the test equipment required, necessary spare 
parts stock and test methods for repair of discrete feedforward circuits. 
• Test equipment required: Aligning the feedforward circuit requires 
that both the error loop and main loop (see article one in this series) be 
adjusted to achieve adequate cancellation. Standard sweep test 
equipment normally used to test gain and return loss of non-
feedforward amplifiers is used in production testing of feedfoward 
circuits and also can be used for repair. Normally, a system with even 
rudimentary test equipment will have a sweep test set-up. 
• Spare parts required.. Since the most likely failure mode will be that of 
the active devices (push-pull RF hybrids), a supply of 34 dB gain 
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Figure 6: Establishing a reference for testing error lop cancellation 
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hybrids is required. For ease of alignment, the high-frequency gain of 
both main and error amplifiers are equal. Therefore, it is desireable to 
change out both hybrids upon failure of either one. However, the good 
device can be kept and matched with another of equal gain. 

Delay line repair stock considerations are critical to future repair 
capability. The purpose of the delay line is to match the delay of the RF 
hybrid. The delay characteristics of a particular hybrid from a particular 
vendor are relatively constant from unit to unit and lot to lot. Thus a 
single delay line value can be used in original manufacture of a feed-
forward circuit. However, there are striking differences in delay for a 
particular hybrid type supplied by different vendors. Thus, different 
delay lines are required for hybrids purchased from different vendors. 
Future hybrids will undoubtedly have more advanced transistor die 
technology and exhibit still different delay characteristics. Surely then, 
the ability to guarantee a supply of delay lines different from those 
values currently in production is a must to prevent system obso-
lescence due to a lack of spare parts. 
The plug-in microstrip delay line approach to discrete feedforward 

circuit design has a definite advantage over the lumped-element ap-
proach. This advantage concerns ease of design, cost and availability 
of new value delay lines. First, the cost of a plug-in microstrip delay line 
is nearly an order of magnitude less than the lumped-element counter-
part, requires no alignment and has essentially a 1 GHz bandwidth. 
Secondly. a manufacturer can easily design, develop and put into stock 
a series of several different value delay lines that can allow use of a wide 
variety of different amplifier components. This is due to the relatively 
simple design process of shortening the length of the delay line. A small 
stock of delay lines will be adequate for repair. 
e Test method: The directional coupler test points (TP1 and TP2) shown 
in Figure 5 are permanently installed devices using "F" connectors for 
ease of signal injection. These test points were described as being 
used for field testing of cancellation in an operational trunk station that is 
on-line, carrying signals in the system. Naturally. these test points also 
are used for both original production test and repair test of cancellation. 
The directional coupler test points (patent pending) permit the use of 
only a sweep test set-up for alignment. Other methods and circuits 
using 34 dB gain blocks for main and error amplifiers require elaborate 
distortion test sets for optimum alignment. 

Alignment of the feedforward circuit requires that the cancellation of 
both the error loop and main loop be properly adjusted. This adjustment 
involves matching the amplitude and delay response of the signal paths 
in each loop. Separate controls are provided for amplitude and delay 
characteristics. 

The delay adjustments require selecting the proper delay line (DL1 
.and DL2) for gross adjustment and adjusting a small low-pass filter for 
fine delay adjustments. The amplitude adjustments are obtained with a 
variable resistor and capacitor in the balance circuit portion of the 
common leg in Figure 5. The procedure for aligning cancellation is as 
follows: 

1) Inject a sweep test signal into TP1 while monitoring the amplifier 
output. 

2) Turn off the error amp and establish a reference signal level. Check 
for adequate bandwidth (no adjustments). 

3) Turn on the error amp and adjust amplitude and delay line 2 to 
achieve 26 dB cancellation across the band. This completes align-
ment of the error loop. 

4) Inject a sweep test signal at the amplifier input and monitor the 
output at TP2. 

5) Turn off the main amp and establish a reference signal level. (Check 
for adequate bandwidth, no adjustments.) 

6) Turn on the main amp and adjust delay line 1 to achieve 26 dB 
cancellation across the band. Amplitude adjustments may be re-
quired. This completes alignment of the main loop. 

7) The process required in steps 1 through 6 usually requires another 
iteration to optimize cancellation performance. 

Qualitatively. the "look" and "feel" of this test is very similar in nature to 
standard return loss measurement and adjustments made on standard 
distribution equipment. This allows a quicker familiarization process for 
teaching repair technicians the methods for aligning feedforward 
circuits. 

Summary and conclusions 
This series of articles attempted to define the basic characteristics of 

the feedforward circuit, describe several applications for feedforward 
broadband amplifiers and identify unique system maintenance and 
repair considerations with feedforward circuits. If properly applied, 
feedforward amplifiers can provide dramatic improvements in the per-
formance, reliability and channel handling capacity of a broadband 
distribution system. The feedforward amplifier will be used in the 
broadband distribution marketplace for quite some time in the future, 
and it behooves the system designers and system operators to become 
familiar with the technical details of this technology. 
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ARCOM Traps 

Stack Up... 
against the competition 

'Superior long-term stability 

'Superior moisture proofing 

•Superior security-rolled case 
prevents subscriber tampering 

•Superior RF radiation shielding 
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The Electronic Program Guide: 
Applying research to reality 
By Dave Keener 
Unded Vdeo Inc 

A successful three-year technical develop-
ment plan for the Electronic Program Guide 
(EPG) is now being finalized. In August, the 
dedicated phone line used for data trans-
mission between United Video Inc. in Tulsa, 
Okla., and its satellite uplink facility near Chi-
cago was replaced with a state-of-the-art 
single channel per carrier (SCPC) link. This 
satellite delivery has improved EPG data re-
liability and accuracy. 

EPG at a glance 
The EPG, inaugurated in December 1981, 

has become the largest cable television elec-
tronic program guide in the United States, 
serving 190 systems and 3 million cable sub-
scribers in 35 states and the Virgin Islands. 
The EPG operates 24 hours a day, seven days 
a week providing cable subscribers with an 
up-to-the-minute listing service of the pro-
gramming available on their system. This 
satellite-delivered service is customized to 
meet the needs of each subscribing cable 
system. 
Programming from 1,175 sources arrives 

regularly at the EPG computer processing 
center by mail and telephone. These include 
1.100 commercial television stations, 61 
satellite-delivered video sources, 16 Cana-
dian commercial stations for the northern bor-
der states, 46 local origination channels and 
13 miscellaneous sources. 

After editing the program schedules, ap-
proximately 1.25 million characters are en-
tered into a Hewlett Packard HP-3000 using a 
staff of 12 people, running two shifts Monday 
through Saturday. The software for the 
HP-3000 was developed by United Video's 
in-house staff. The EPG uses a good portion of 
the 1.2 gigabytes available on the HP-3000 for 
its data base. 
The system is capable of cross referencing 

the program source information and gener-
ating individual customer files to be transmit-
ted to the EPG customer without duplication. If 
a channel listing does not arrive at the Tulsa 
center by predetermined date, the HP-3000 
will alert the staff, who, in turn, make sure the 
data base is kept current prior to transmission 
to the cable system. Many of the sources, 
usually network, can be entered far in advance 
of the transmission date. Advertisements, 
however, must be inserted at least 24 hours 
prior to transmission. 

The signal path 
Transmission begins daily from the Tulsa 

office at 6 p.m. and lasts until midnight (CDST) 
with approximately 17.5 million bits being 
transmitted to the uplink site near Chicago 
using the new SCPC data link. Backup for the 
SCPC is provided by a dedicated digital line 
plus two dial up lines that take different routes 

to the UVI uplink facility. These are tested 
weekly for data integrity. If a failure should 
occur, data will travel over the dedicated digi-
tal lines after being converted to an analog 
signal. These are demodulated into RS-232 
levels at the uplink. 
The SCPC is a 56 kilobit, one-way data link to 

the Chicago site. It occupies 3 kHz of Satcom 
IIIR's Transponder 3 (the same transponder 
used for WGN). The SCPC uses a Wegener 
Communications upconverter, a Hughes 
40-watt high-power amplifier (HPA) and an 
Andrews 5-meter high-performance dish. 

After reception at the uplink site, and de-
modulation, signals are error checked and a 
7.2377 MHz subcarrier is generated in the 
uplink composite video for WGN. The EPG 
subcarrier is only one of the 24 provided by 

United Video to the cable and broadcast in-
dustries on Transponder 3. Others include 
WFMT, four audio channels for the Satellite 
Music Network, Seeburg Music, Moody Bible, 
and other assorted data services. 
The EPG occupies 60 kHz of the 35 MHz on 

Transponder 3. The composite video of WGN 
goes through an MCL high-power amplifier 
then into an Andrews 10-meter dish. The effec-
tive isotropic radiated power (EIRP) leaving 
the dish is 100 megawatts. Transponder 3 of 
Satcom IIIR is a high-power transponder de-
livering 8.5 watts of output power. This signal is 
received by the EPG subscribing cable sys-
tem using a satellite receiver tuned to WGN. 

At each EPG customer site there is a Wege-
ner frequency shift key (FSK) demodulator and 
a character generator with a unique address. 
(Installation time for the equipment is less than 
an hour.) Each customer file built by the Tulsa 
computer center includes the unique address 
of the character generator into the data stream 
being transmitted at a 2.400 baud rate. 

EPG transmission diagram 
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The Z-TAC addressable system from 
Zenith. 

Zenith is the leader in cable baseband 
technology. And you can't beat that. You 
can't beat 65 years of consumer electron-
ics experience. Experience that now brings 
you the most advanced baseband cable 
system on the market. 

The Z-TAC system offers Zenith's 
unique remote control unit. Unique because 
it has features found only in an advanced 
baseband system like Z-TAC. 

And, Zenith's Redi-Plug' offers the 
key to future technologies for your cus-
tomers and profit opportunities for you. 

Plus, the Z-TAC system prevents pirat-
ing with a proven and advanced scrambling 
technique. And that's profitable, too. 

The Z-TAC system from Zenith. First 
a leader in color television. Now the leader 
in baseband cable technology. It's more 
than an addressable converter. It's the 
system that works. 

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 

c 1984 Zenith Electronics Corp 



The character generators and the software 
for them were developed for the ERG by a 
special engineering staff. These units have a 
channel lineup display window of one-half 
hour behind current time and two-and-one-
half hours ahead. There is a real time clock in 
each character generator for reference. Some 
units have variable scroll speeds and display 
windows that can be altered in each direction 
to meet individual cable system needs, allow-
ing for hands-off operation. 

At locations where traditional methods have 
failed to resolve satellite reception problems 
because of RFI or terrestrial carriers, the ERG 
signal can be delivered to the cable system via 
phone line. EPG provides the modems to the 
cable operator, who in turn supplies the phone 
line to the headend. There have been only four 
such locations that require modems. 

Mike Peyton, vice president of ERG, reports 
that his people have improved the reception in 
at least 30 percent of the ERG customer loca-
tions with instructions on proper RF filter align-
ment, and reviewing the standards for hand-
ling video (1 volt peak to peak, into a 75 Ohm 
load). This assistance not only improved the 
ERG service, but overall satellite reception for 
the cable system. ( ) 

The antenna farm and control 
room for EPG's Chicago area 
uplink facility. 

STYLE B (STYLE A SHOWN IN INSET) 

Yup! Increase gas 
mileage up to 4 mpg 
by decreasing wind 
resistance and air 
drag. 
• Pugged, takes 
abuse, outlasts stan-
dard tailgates • Dec-
orative, chrome fin-
ish or enamel 
painted in a variety 

all 
decked-out 

in fine 
TAILS! 

ton and mini-pickups 
• For Farmers, Con-
tractors. Business 
and City People. • 
Made of heavy gauge 
steel tubing and ex-
panded wire metal 
mesh • Quickly in-
stalls in existing tail-
gate slot using 
truck's original hard-

of colors, adds class ware or installs eas• 
to any pick-up. • Sizes to fit any ily on new vehicles. • No drilling 
pick-up truck, 1 ton, % ton, 'h or additional parts needed. 

Several choice dealerships available. 

REBEI, INDUSTRIES. ING. 
5700 West Broadway 
Crystal, Minnesota 55428 

612 - 536 .8224 1. 800 -328. 8348 
TOLL FREE SALES LINE 
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Now Let Everyone 
Know Exactly 

What You're Offering 
To The Cable Industry! 

•4B CABLE CABLE 
DIV -JIVVENTION CONVENTION CONVENTIC 

 NEWS NEWS NEV 

IMMEDIATE, EXCLUSIVE CONVENTION TELEVISION NEWS 
DELIVERED DIRECTLY 

TO CONVENTION HOTEL ROOMS 

CCN...A fast-paced, professional video news service 

produced daily on the convention floor 

CCN...Distributed to convention hotel rooms and on 
wide-screen television in the convention 

center 

CC N...Creates a solid post-show promotion with an 
hour long news program delivered to 
thousands of CATV operators across the 

country 

CCN...A solid selling environment for your 
commercial messages: 

Convention Announcements 
Exhibitor Interviews 
Panel Session Reports 
Product Demonstrations 

RESERVE YOUR TIME RIGHT NOW! 

CABLE CONVENTION NEWS 

For more information call: Neal Orr or Dick Brescia (212) 245-8893 



Satellite videoconferencing 

Satellite 

Meetings from anywhere 

To earth 
station link 

Origination 
• TV Studio 
• Ballroom 
• Corporate meeting room 
• Convention center 

Reception 
To any number of U.S. locations 

Uplink 
Meetings from anywhere 

City q 
City 6, 

Wide-screen TV display 
• Hotel ballroom 
• Meeting room 
• Convention center 

Audio return via telephone land lines for question and answer interaction 

Downlink 
Satellite receiving stations 

• 

Vídeoconferencing: 
Meeting by satellite 
By Beverly Johantgen 
Western Hegion Sales Manager. VideoStar Connections 

One of the most compelling developments 
in communications technology is the electron-
ic meeting or videoconference. The creation of 
a videoconference can be broken down into 
two major components: the production, or soft-
ware, and the transmission, or hardware. The 
goal of those involved in the transmission of 
the show is to make the medium (satellite 
transmission) transparent. 
The basic technical components of a vi-

deoconference are: the origination site, the 

uplink, satellite time, networking, video pro-
jection and audio. 
The origination site may be a studio, hotel or 

other remote site, or a company meeting room. 
Because television equipment is mobile, it can 
be brought to any origination site. Often, the 
most economical alternative is to a studio with 
a permanent loop to a nearby satellite uplink 
facility. 
The uplink is the antenna that transmits the 

program to the satellite. Most major cities have 
permanent uplinks that can be used on an 
occasional basis. The alternative is a trans-

portable uplink, which is set up specially at the 
origination site. The expanding number of 
transportable uplinks and the difficulties in-
volved in working with a divested Bell network 
make transportable uplinks a more than viable 
alternative. This is especially the case with 
respect to direct transmissions in Ku-band. 
Because Ku-band does not share frequency 
spectrum with terrestrial microwave, a trans-
portable Ku-band uplink does not require fre-
quency coordination. It requires only a clear 
line of sight to the satellite arc. 
The availability of satellite time or space 
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segment is one of the most misunderstood 
aspects of satellite videoconferencing. There 
is currently a glut of satellite capacity, par-
ticularly for occasonal uses, such as ad hoc 
videoconferencing. But availability and cost 
are not the most serious problems in selecting 
satellite time. 
The real issues are the accessibility of the 

origination site and the ability of the receive 
stations to focus on that satellite and receive 
the signal free of interference. Here again, the 
use of Ku-band provides a higher degree of 
assurance for direct, interference-free recep-
tion. Many networks now are hybrid C and Ku, 
for that very reason. 

Networking at the receive sites is the most 
complex area in videoconferencing and the 
area where you most need an experienced 
supplier. 

Your receive sites can be located where 
permanent downlink equipment (such as hotel 
chains. PBS studios, some universities) exists. 
They can consist of transportable downlinks at 
other designated sites such as conference 
centers, corporate offices, other hotels, etc. Or 
they can consist of a combination of per-
manent and transportable downlinks. Per-
manent downlinks offer a high degree of re-
liability and some cost savings. 

Transportable equipment offers complete 
flexibility and, with redundant equipment and 
experienced technicians, can be highly 
reliable. 
Once the receive network has been fin-

alized. all sites must be checked for satellite 

r 

11'w1:1 

One of VideoStar's transportable Ku-band 
uplink facilities, the "VideoStar Express." 

reception. This entails actual site surveys. 
In setting up the network, remember that it is 

crucial to use high quality, redundant equip-
ment and trained and experienced techni-
cians. The network, in other words, is not the 
area of the budget to shave off a few dollars. 

There are many choices when it comes to 
video projection and the ultimate selection will 
depend on audience size, the physical limi-
tations of the receive site facility (such as ceil-
ing height), the impact you want to make on the 
audience and budget. 
Equipment ranges from standard TV moni-

tors for small audiences to 6-foot diagonal 
projectors, V-Star and AquaStar projectors, 
usually used with 9 x 12-foot screens, IMIs for 
larger screens, the GE series of PJ5050 and 
5055, with 20-foot screens, and the Eidophore, 
for very large audiences and very large 
budgets. 
Here again, obtaining good equipment with 

a back-up system and selecting trained tech-
nicians are crucial. Modern, up-to-date 
equipment is especially important with very 
large projection systems. 

Despite the fact that videoconference audi-
ences are most sensitive to audio quality, the 
audio performance is the aspect most fre-
quently overlooked by those planning the vi-
deoconference. A primary consideraton is 
whether to interface with existing house PA 
systems, a determination that must be made 
on a case-by-case basis. Some origination 
sites have good quality sound systems, others 
don't. 

If audience interaction or participation is 
planned, telephones should be installed at 
each receive site, preferably a separate, dedi-
cated, external business line. Depending on 
the type and extent of the audience interaction 
desired, standard telephone handsets can be 
used or microphones connected to an open 
phone-return line. 
To guarantee a flawless audio and video 

performance, all facilities and equipment in 
the end-to-end network should be tested three 
to five hours before the live event. In addition, a 
30-minute countdown will provide time to solve 
any last minute problems and will serve as an 
effective cue to the remote audience for the 
coming program. 

Setting up an ad hoc videoconference is a 
complex activity, but the objective is simple: to 
make the technology transparent. With proper 
planning and execution, the audience will 
clearly see and hear the message 

Take the easy way under the street! 
The fastest, easiest method to lay underground pipe or cable is the Pierce Airrow:" This powerful 
forced air piercing tool remains on course through small boulders and roots to quickly lay pipe or 
cable without open trenching. Short entry and exit trenches require a minimum of site destruction 
and repair. 

THREE MODELS: 

• 4" diameter 
• 3" diameter 

• 3" diameter Short-Shot, 
(only 37" long) 

Expander to 51/4 " diameter 

Long life, easy maintenance 

Powerful - 190 ft. lbs. per blow 

Positive screw-type reverse (won't pop out) 

Now establishing dealers. 
Inquiries invited. 

PIERCE AIRROW'm 
PierceAirrow International, Inc., W137 N5500 Williams Place, P.O. Box 300 

Menomonee Falls, WI 53051 • 414-781-9093 

COMMUNICATIONS TECHNOLOGY SEPTEMBER 1984 6 



ee. 

\\e\e,e0 
\lees& k seessose cos. Illeetweeee eeett-

et ebecattve see soeg seog soe.0 e le seacc\-‘ tot eace •ttt ctettataeuStaess o‘a \ec-

0‘tees 0 010 i‘e\i‘g\i eeseeeoleo.le s se.0 Ogettitagto aceve 

er000.000ees• see 00cess.e\00es ese 

Wei steps.. 00 \00`00Çe goes. 

• 

• •,,,‘*•• ie*eseeete- . • ccesececocd at coa-
ece0°000\ eeeeeee '-- ee‘00 0e ,i)0\e‘...oce- suegseicesto oie coe- 
loluo e01000ese0 .tagttte quateceas, spade  ‘0°00s 0`90(1e0.0 le 00se 0 

act-emcees. 

------ ¡Wee ot sttatetjtcei tat-

esPe0Sees. 300 Peeee 

ceses at a successtat 

cattedle. 

90e0euees 000'14\00 -•;• Y`tettec‘00\011 ceetttetes. sPec°`Je. 
0 ‘est 

° etc:00g Pe00\e‘° 

0 eel-0°00s 0r‘ç 0`0°000(1 
leeeele‘° \`400001c°`el• 

0ete\ 00`09eee00-

tttv0Sttte soutces Dee 

00es.001\\10 00-eie e 00S‘ - 
000 00\ec0es. eel° ‘t0c000 
seei gsittel\te c‘tee s 

------ Coesetel ot bet cttee ?Pt 

cegzeattott. 

see!. cateate Otte pease-
10000 300 ece0e0ce 0 0 Ç'°‘.. 

ioa bet 

00e001.0 c0000es• 
elect\ ot %tie vie V best cate 

Svamtota,Cotta etteSON See e 
'eSS11.0 

Veg‘q\ VONIe 

t\SSOC:ees 



Equipment needed 
for videoconferencing 
By John Davis 
Drector of En,: . :eoStar Connectons 

When selecting equipment for an earth 
station, whether it be a fixed or transportable 
type, it is important to purchase from a manu-
facturer of commercial grade equipment. Al-
though less expensive equipment is available 
for consumer or home earth stations, this 
equipment does not have the long-term stabil-
ity or performance required for commercial 
teleconferencing service. 
Commercial grade equipment is manufac-

tured for cable television or broadcast appli-
cations by leading suppliers. 
The leading manufacturers of commercial 

type equipment have established reputations 
in the industry for equipment reliability, cus-
tomer support and maintenance. 
Money invested in commercial equipment 

will also pay off in reduced maintenance and 
reliable service over a long period. This article 
will discuss various types of equipment in 
each category to help you decide what is 
needed for your particular location. 

The antenna 
The first decision should be whether to buy a 

fixed or transportable antenna. To make this 
choice, one should carefully evaluate the pro-
posed usage of the antenna. If your appli-
cation requires reception of the satellite signal 
at several locations that are not served by a 
common television distribution system, a 
transportable earth station antenna will be 
most helpful. 
However, a transportable antenna usually 

requires more skilled manpower to operate 
and a vehicle is required to move the antenna 
to each new location. If your location only 
requires reception of the satellite signal at a 
central location with signal distribution to sev-
eral locations via cable or microwave, then a 
fixed antenna will probably serve best. With a 
fixed antenna, it is easy to re-aim the antenna 
to different satellites when necessary since 
satellite positions may be marked on the an-
tenna mount or stored in the controller of a 
motorized system. 
Another consideration in selecting an anten-

na is the size or diameter of the dish. Antennas 
for the popular C-band satellites range in size 
from about 3 meters in diameter (10 feet) to an 
average of 7 meters for receive-only sites. As a 
rule, the larger the antenna, the better recep-
tion one can expect. Typically, a 5-meter an-
tenna produces excellent reception for tele-
conferencing or distribution purposes and is 
recommended for fixed installations. For 
transportable applications, a minimum dia-
meter of 12 feet should be used. Transportable 
antennas in the 5-meter size are available and 
highly recommended, but may present some 
restrictions in towing, set-up and storage. 

Potential interference ttom terrestrial micro-
wave (generally from telephone company fa-
cilities) must be considered in selecting an 
antenna. Your site may or may not be exposed 
to these interfering microwave transmitters, 
but to be absolutely sure, a survey of the 
proposed site should be conducted. Fre-
quency coordination services can either pro-
duce reports of potential interference sources 

at your site, or conduct on-site measurements 
of actual interference levels. 

Probably the best way of determining if inter-
ference is a problem at your site is to compare 
the results of a computerized interference 
study with a transportable antenna and elec-
tronics set up at the site to look at actual 
performance on several satellites. If in-
terference is present, it can sometimes be 
minimized by attaching filters to the receivers 
or taking advantage of natural shielding from 
buildings or local terrain. In many cases, re-
locating the site a few feet to take advantage of 
shielding from a nearby building may reduce 
interference to acceptable levels. Also, larger 
antennas are usually more directional and can 
reduce interference by rejecting signals adja-

VideoStar's portable uplink station on location in lower Manhattan. 
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cent to the desired angle of the antenna. 
Typically, sites located in or nearby down-

town areas will be affected to a greater degree 
by microwave interference. 
A recent ruling from the FCC also affects 

antenna selection. Changes to reduce spac-
ing between satellites from the present 4 de-
grees to 2 degrees will take place over the next 
several years. This means that earth station 
antennas must become more directional with 
improved performance characteristics to pre-
vent the earth station from receiving signals 
from two adjacent satellites simultaneously. 

Generally this requires larger diameter an-
tennas with feeds designed to reject the sig-
nals of closely spaced adjacent satellites. An-
other consideration in selecting an antenna is 
the ability to receive Ku-band signals as well 
as C-band transmissions. Most of the telecon-
ferencing signals today are received on the 
C-band satellites, but there is an ever increas-
ing amount of traffic on the newer Ku-band. 
Ku-band reception is not plagued by ter-

restrial microwave interference, because it 
operates on different frequency bands. Many 
downtown locations may only be accessible 
on Ku-band due to terrestrial microwave in-
terference on the lower C-band frequencies. 
Purchasing an antenna now with capabilities 
for both bands will allow expansion at a later 

date for Ku-band reception. 

The electronics 
Earth station receiving electronics consist of 

two basic components. These are the low-
noise amplifier (LNA), located at the antenna. 
and the video receiver, which is usually lo-
cated at some convenient inside location. 
The LNA simply amplifies the weak signal 

from the antenna to a usable level for the 
receiver. LNAs are rated in different noise 
temperatures (expressed in degrees Kelvin). 
The lower the noise temperature, the higher 
the carrier-to-noise ratio, producing a better 
picture. Typically, an LNA with a noise tem-
perature of 100-120°K will produce an accept-
able picture on a 5-meter antenna. With smal-
ler diameter antennas, at least a 90°K LNA is 
required. LNAs with lower noise temperatures 
are often higher in price. 
A variation of the LNA is called a low-noise 

converter (LNC) or block downconverter 
(BDC). An LNC or BDC amplifies the signal. as 
in an LNA. but also converts the high micro-
wave frequencies down to the UHF range and 
allows some cost savings by utilizing a less 
expensive interconnecting cable to the 
receiver. 
The LNC or BDC configuration also allows 

longer cable runs, which may be required in 

some locations. BDCs are also available for 
use on Ku-band, and some manufacturers 
have designed receivers to operate on both C-
and Ku-band, depending on which BDC is 
used. This results in a significant cost savings 
for sites operating in both bands. 

Receivers are usually selected on the basis 
of features available. If you are utilizing an LNA 
on the antenna, be sure that the receiver ac-
cepts a 4 GHz input. If using an LNC or BDC, 
be sure that the downconverted output is 
compatible with the receiver input. Consult the 
specific vendor for this information. 

With today's state-of-the-art receivers, many 
features are usually available. Useful features 
to check for include 24-channel C-band tuning 
capability (ensure different channel format 
capability for Ku-band receivers), automatic 
polarizaton switching, signal strength display, 
adjustable video and audio levels and capa-
bilities for receiving multiple audio sub-
carriers. Again, select receivers of commercial 
grade from leading manufacturers. 

Finally, a very important consideration for 
commercial earth station electronics is 
equipment redundancy. All electronic com-
ponents should be 100 percent backed up 
with standby equipment to prevent loss of the 
teleconference signal due to equipment 
failure. 

t. PRODUCTS E EQUIPMENT E SYSTEMS D SELECTION E INSTALLATION D ENGINEERING II  

MONTHLY SPECIALS NEW From 

BERKO TECHNOLOGY 

Minable U-V Processor 
105-channel input 

36-channel output $1290 ea. 

Tunable V-to-V 
36-channel 
converter. 

Ideal for Apartment/ 
Hotel Conversions $344. ea. — 

NCS: 
800-523-2342 
THE SPECIALISTS IN LOCAL 
AREA NETWORKING. 
• JERROLD SCIENTIFIC-ATLANTA 
• MAGNAVOX • CATEL* -TOMCO 
• LINDSAY AMERICA* VVAVETEK 
• RL DRAKE • ALPHA TECHNOLOGIES* 
• VIEVVSONICS - TELE-ENGINEERING 
• PHASECOM* BERKO TECHNOLOGY 

SUPPORTED BY OUR FULL SERVICE & 
WARRANTY* REPAIR FACILITY. 
• MODEMS & ACCESSORIES 

• EARTH STATION EQUIPMENT 

• ANTENNAS 

• TEST EQUIPMENT 

• STANDBY POWER SUPPLIES 

gl2255 E. WYANDOTTE RD.. WILLOW GROVE. PA 19090 (215) 657-4690 (In PA: 800-492-2032) 

• HEADEND EQUIPMENT 

la SECURITY BOXES 

• TRUNK & DISTRIBUTION 

• SMATV EQUIPMENT 

• PREPACKED HEADENDS 

NCS INDUSTRIES, INC. 
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Stationmaster 
stands alone. 

TV. I The Statiœunaster - 

, 
- I 

Level I 
Linear System 

Level Il 
Random Sequence 

Level 
Random Access 

See us at the Eastern Cable Show 
Booth # 1311 . 

Stationmaster. 
The completely automatic system 

for inserting and verifying commercials 
on cable television. 

Stationmaster is the only equipment you need to insert commer-
cials as well as verify for the client that his advertising ran when 
he directed. And when we say Stationmaster stands alone, we 
mean it. 

HANDS OFF! Stationmaster operates by itself 24 hours 
a day, year after year DON'T CALL US, WE'LL CALL YOU. 
TV Watch calls its Stationmaster accounts once a 
month just to "check in." Otherwise, we might never 
hear from them. 

HI-TECH. Stationmaster's secrets are in the software. 
It comes with a built-in verifier Secret: CMOS chip 

technology. Every Stationmaster is custom-programmed for the 
individual cable system. Secret: EPROM (Electronically Program-
mable Read Only Memory) circuitry. 
All operating components are on Printed Circuit boards. 

Stationmaster is totally software-based. 
When Stationmaster arrives, we will be there to hook 
you up and we won't leave until we have trained your 
technical personnel. 
Get more information today. Call or write: TV Watch, 
1819 Peachtree Road, N.E., Atlanta, GA 30309. 
(800) 554-1155. In Georgia, (404) 355-0100. 

INSERTION EQUIPMENT 
LOCAL ADVERTISING SALES 

An affiliate of United Media Enterprises. a Scripps-Howard Company 
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Reel jack, tool catalog 
Lemco Tool Corp. introduced its Model 

T-256 reel jack, which supports up to four reels 
of drop cable and is designed for multiple 
wiring installations. The unit is supplied with 
springs that serve as a breaking device to 
avoid inadvertent pay-out. Fabricated of steel 
tubing makes the unit both durable and light-
weight for transporting. Total weight of the 
orange painted unit is 33 lbs. 
Lemco also is now offering its new 44-page 

"The Tools of the Trade" catalog of products 
used in the construction and maintenance of 
cable TV and telephone systems. The catalog 
is sectioned to include reel handling, aerial 
construction, underground construction. 
splicing and installation. Product descriptions. 
specifications, illustrations and prices are in-
cluded for each item. 

For more information and a free copy of the 
catalog, contact Lemco Tool Corp.. R.D. #2 
Box 330A, Cogan Station, Pa. 17728 (717: 
494-0620 or (800) 233-8713. 

Ku-band LNCs 
The Panasonic Industrial Co. has intro-

duced two Ku band low-noise block down 
converters designed to provide quality sat-
ellite video reception on smaller antenna sizes. 
Model LNB-25P uses a CR-62 antenna inter-
face, while Model LNB-25PW uses WR-75 as 
its antenna interface. 
The converters operate in the FSS portion 

(11.7-12.2 GHz) of the Ku-Band with a typica 
ultra low-noise specification of 2.3 dB. The 
converters utilize premium quality GaAs FETs 
in a two-stage RF amplifier configuration and 
an ultra stable ceramic resonator local oscil-
lator with minimum drift for temperature vari-
ations. Wideband performance is achieved 
with low input and output VSWR and tightly 
controlled gain variation. The converters are 
powered by a low DC voltage, which is applied 
to the converter through the IF output con-
nector and incorporates an internal IC voltage 
regulator. The converters are packaged in a 
cast aluminum case with an integral wave-
guide flange. The units also are waterproof. 

For more information, contact Panasonic. 
One Panasonic Way. Secaucus. N.J. 07094. 
(201) 348-7183. 

Editing controller 
To appeal to a wider range of video editing 

professionals. JVC Co. of America has recon-
figured its VE-93 editing system. The micro-
processor-based joystick editing controller is 
now available without a character inserter. 
This allows video professionals to buy a so-
phisticated editor without a feature they may 
find unnecessary. The CI-90 character inserter 
is still available as an option. 

For complete details, contact JVC Profes-
sional Video Division, 41 Slater Dr.. Elmwood 
Park, N.J. 07407. (201) 794-3900. 

see' 

Satellite receivers 
Winegard Co. has introduced three models 

in its latest generation of home satellite TV 
receivers. Model SC-7037S. the top-of-the-line 
unit, features infrared remote control and a 
built-in antenna positioner control and power 
supply. Model SC-7037, in the mid-priced 
range, also offers infrared remote. The lowest-
priced unit. SC-7073E. is a basic unit without 
built-in actuator or remote control. 

All three receivers offer rapid scan control, 
polarity format switch, signal-strength LED bar 
graph, skew control, audio fine tuning, crystal-
controlled channel 3/4 modulator, and video 

invert switching. An IF gain control provides 
balancing for cable loss if needed, while a 
unique downconverter switch allows the in-
staller to interchange downconverters for ser-
vicing without having to remove the entire 
receiver. Internal bypass circuitry on the 
SC-7037S and SC-7037 provides automatic 
switching from satellite to outdoor TV antenna, 
VCR, cable, etc., when the receiver is turned 
off. 
The hand-held, infrared remote control (in 

models SC-7037S and SC-7037) allows arm-
chair control of all basic functions, including 
on/off, channel selection, satellite selection 
(on SC-7037S only) and polarity switching. 
Range is 20 feet. All controls are located both 
on the remote and on the receiver faceplate for 
dual viewer control. 

For more information, contact the sales of-
fice at Winegard Co.. 3000 Kirkwood St.. Bur-
lington. Iowa 52601. (319) 753-0121. 

Stripping and 
coring tools 
Ben Hughes Communication Products Co. 

Inc. has introduced several new stripping and 
coring tools to its Cable-Prep" line. 
The SCT-QR series is available for 50 and 75 

Ohm Quantum Reach cables produced by 
M'A-COM Comm/Scope. Made for both .500 
and .860 cable sizes, this tool has an added 
feature that removes the outside jacket to 
manufacturer's specifications, eliminating an 
additional operation in the field. The SCT-QR 
series tools will core the dielectric. strip back 
the outside conductor and strip the outside 
jacket. all to the proper specifications. 
The SCT-MC 2 series tool for General 
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Cable's MC2 cable, is specially designed to 
remove the extruded plastic dielectric, as well 
as strip back the outer conductor to the speci-
fied length. The SCT-MC2 series tool is avail-
able for .440, .500, .650 and .750 cable sizes. 

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

PVC conduit, 
wiring catalog 

A new line of riser guard was announced by 
Panduit Corp.'s Electrical Group. Designed for 
routing coaxial cables in outdoor applications, 
the one-piece construction is tamper-resistant 
and the exterior grips on the riser guard make 
handling easier, according to the company. 
The riser guard is made of lightweight, impact-
and weather-resistant PVC and is available in 
three sizes: 1-inch, 1.5-inch and 2-inch. The 
standard length is eight feet. 
Three colors are offered: beige (ivory), 

brown and redwood. The riser guard also can 
be painted with latex paint. 

Panduit also is offering a newly revised and 
completely updated 32-page condensed cat-
alog covering its full line of wiring products. 
Included is illustrated information on the firm's 
cable ties, specialty ties, clamps and marker 
ties; cable tie mounting and marking acces-
sories; wire mounting devices; harness board 
accessories; tension-controlled cable tie in-
stallation tools; stainless steel ties; plastic wir-
ing duct; spiral wrapping; the full line of ter-
minals, splices, disconnects, wire joints and 
installation tools; wire and identification mark-
ers, safety signs and hazard tape; mechanical 
connectors, compression connectors and in-
stallation tools; heat shrink products; and foam 
tape. 

For complete specs and free copies of cata-
log E-CC8. contact Manager. Inside Sales 
Dept., Panduit Corp., 17301 Ridgeland Ave.. 
Tinley Park, III. 60477-0981. (312) 532-1800. 

At.t. 
GROUND 
RODS 

ARE NOT 
CREATE13 
EQUAL 

Safe grounding can only be assured when materials are used 
that meet the requirements of the National Electric Code. 
Carolina Galvanizing grounds rods do. 

Our electrolitic process assures every rod a continuous inter-
metallic copperbond so that life-threatening cracks that lead to 
rod corrosion and deterioration will not appear. 

Don't make the mistake of thinking that all ground rods are the 
same. Specify Carolina Galvanizing ground rods. You and your 
customers will be glad you did—all things not being equal. 

CAROLINA GALVANIZING 
UTILITY PRODUCTS DIVISION 
PO Box 487. Aberdeen, N.C. 28315. Call Toll free 1-800-334-2156. In NC 919-944-2171. 

Engineering 
services brochures 

Three new brochures from Compucon Inc. 
are now available to the telecommunications 
industry. The first of these brochures high-
lights the importance of expert and accurate 
engineering services when planning a ter-
restrial microwave system. Included in this 
brochure is the variety of services provided by 
Compucon such as frequency engineering, 
the prior coordination process, supplemental 
showings for private microwave users and a 
complete range of microwave planning 
services. 
The second brochure describes the com-

pany's satellite communications services. 

These services include the planning and co-
ordination of a system to ensure interference-
f ree reception of a satellite signal. Additionally, 
a "frequency protection" group monitors each 
station to ensure continued interference-free 
operation of a station. 
The third brochure discusses the changing 

communications environment and the oppor-
tunities involved. It explains Compucon's 
Communications Marketing Research group's 
role in identifying the changing markets and 
the opportunities that are arising and that po-
tential problems can be profitable oppor-
tunities. 

For more details and copies of the bro-
chures, contact Compucon Inc., P.O. Box 
809006. Dallas, Texas 75380-9006, (214) 
680-1000. 
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One-inch VTR 
Ampex Corp. will introduce a new 1-inch 

type C VTR—called the VPR-6 —at the Inter-
national Broadcast Convention in Brighton, 
England, later this month. It also will introduce 
a companion time base corrector, the TBC-6, 
which is performance matched to the VPR-6. 
The microprocessor-controlled VPR-6 offers 

a high degree of machine intelligence. It 
solves a problem of broken tape due to dis-
similar reel sizes by automatically sensing the 
size of the tape reel and if the takeup reel is 
working in Play mode, then adjusts the servos 
for optimum tape handling. It solves another 
problem by automatically sensing when the 
end of the tape is near in shuttle and slowing 

down the reels so that the end of the tape does 
not damage the heads during unthreading. 
A long-life battery provides protection for 

setups, edit points, cue points and editor con-
figuration including all Record Enables, audio 
monitor selects and the tape timer. Extensive 
built-in diagnostics are constantly checking 
various machine operations and will display a 
fault code to the operator to assist in trouble 
shooting. An expanded diagnostic routine 
employing a diagnostic probe can be run from 
the control panel. 
Tape handling features include shuttle 

speeds approaching 500 ips and a slow mo-
tion range of -1 to 3X play speed. Single frame 
jog also is included. 
A full range of editing capabilities include 

"The best aerial lift 
around is not a copy 

of VersaMIA's 
the real thing!" 

While some people make copies, we continue to manufacture " the real thing... 
VERSALIFT, still the leader in aerial work. Imitation is said to be the sincerest form 

of flattery but our proven track record cannot be imitated. 

VERSALIFT is built for durability. Its simplicity of design insures low maintenance 
cost. With VERSALIFT, the national average for parts is less than S80 per year. 

The VERSALIFT safety record has been outstanding. Our continuing engineering review 
process, operator training programs and exacting design criteria help to insure it. 

Choose from a wide range of VERSALIFT models: 
"Elbow" or Telescopic, truck or van-mounted, working 

heights from 27' to 45'. 

When you need an aerial lift, 
don't get a copy—get the 

real thing. VERSALIFT. From Time 
Manufacturing Company. 

Main drive components all All controls, including engine 

located inside the pedestal on start/stop. are "human-

TEL and VAN-TEL models for engineered" for simplicity and 

safety, located for optimum 

operator convenience 

For complete information on the full fine 
of VERSALIFT aerials. call or write. 

J7ep 0 

TIME 
VP.:NY 

• ' Imperial Df1111 
• a Texas 76710 

Th " ...e real thin T 
1,, ,ni 7) 776-0900 

WX 910 (6,A5218 

video confidence, split audio-video auto edit 
and auto tag (automatic transfer of edit en-
trance and exit points). The VPR-6 also fea-
tures RS-422 serial communications capa-
bility, making it easy to integrate into state-of-
the-art systems. It readily communicates with 
Ampex switchers, ACE editing systems and 
the ADO special effects system. If parallel 
communications capability is required, the 
VPR-6 remote connector is pin-compatible 
with the Ampex VPR-80/TBC-80, VPR-
2B/TBC-2B and other equipment. 

For more details, contact Ampex Corp., 401 
Broadway, Redwood City, Calif. 94063, (415) 
367-4161. 

"1111111111101117"-

Apartment boxes, 
mounting bracket 
A new line of apartment security boxes of-

fered by CWY Electronics features aluminized 
steel construction, shown to outlast unpainted 
galvanized steel at least five-to-one, accord-
ing to the company. The all-welded construc-
tion box provides additional strength and se-
curity and a hingeless, secure lid removal 
system with security stops welded in the front 
cover serving as an additional entry deterrent. 
CWY security boxes also feature fully replace-
able 11-gauge hasps and multiple entry 
knockouts to suit specific installation re-
quirements. Other standard features include 
full interior board backing, knockout for op-
tional cam lock and heavy baked enamel 
finish. 

Also from CWY is the new Model ZB ac-
cessory mounting bracket, which allows 
mounting of many multiple dwelling enclos-
ure accessories, including the CWY Omni-
Rack le system. The Omni-Rack system uses 
a panel-and-rail design to make multiple 
dwelling enclosures more orderly, secure 
and serviceable, allowing for quick, easy 
audits and subscriber status changes, ac-
cording to the firm. The new mounting bracket 
retrofits existing enclosures. 

For more information, contact CWY Elec-
tronics, P.O. Box 4519, Lafayette, Ind. 47903. 
(800) 428-7596 or, in Indiana, (800) 382-7526. 
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SOLD: 

Northwest 
Cable 

Serving Garibaldi, Bay City, 
& Rockaway, Oregon 

Edward J. Thorn 
represented the seller 

in this transaction. 

11111P"mille 

Pat homp›4)11 
14292 East Evans Avenue Aurora CO 80014 (3031 

SOLD: 

Cablevision 
of Wadesboro, Inc. 

Serving Wadesboro and 
Anson County, North Carolina 

Pamela A Pyms 
assisted in 

the transaction 

emuIII 

Pat Thompson Co. 
Je Aurora. CO 60014 (303) 337-4707 

August 1984 

This notice appears as a matter of record onty 

SOLD: 

Kirby Cable TV 
Serving Boron and 

Desert Lake, California 

Edward J. Thorn 
assisted in 

the transaction 

Pat T1 iompson Co. 
::›97 East Evans Avenue Aurora. CO 80014 (303) 337-4707 

WHEN 
CONFIDENCE 
COUNTS 
11M1111"111141 

MIR 
ARM 

Pat Thoinpsoli Co. 
CABLE TELEVISION BROKERS 
4292 EAST EVANS AVE AURORA CO 80014 

(303) 337-4707 
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Prototype headend 
provides the solution 
By Timothy E. Kagele 
Mule Hi Cablevision 

The providing of cable television service to 
hotels, motels and hospitals without the use of 
individual set-top converters in a completely 
addressable, scrambled system can be a ma-
jor problem. 
A SMATV system is one possible solution, 

however, it can be expensive to provide 12 
channels and the headend takes a lot of room 
as well. Individual converter installation also 
brings unwanted security risks in addition to 
increased maintenance costs. 

At Mile Hi, we decided to research another 
possibility, to design a prototype 12-
channel headend supplied by the cable sys-
tem signal with each channel decoded via a 
subscriber converter/decoder. To help deter-
mine cost efficiency of the project, a figure of 
$1,000 per channel plus $1,500 to supply a 
CATV input to the building was established. 
Once the budget of $13,500 was in place, the 
next step was to do an on-site survey of the 
property. The choice for the headend location 
was logical: This particular application already 
utilized an MATV system of which the existing 

Figure 1: Diagram of 
prototype 12-channel headend 

headend was on the second floor, so that is 
where the prototype would be located. 

At this point, the criteria became a con-
sideration. System parameters for signal-to-
noise, cross-modulation and composite triple 
beat for a 20-amplifier cascade were chosen 
as the ground rules. Because of these speci-
fications, the decision to use modulators in-
stead of reprocessed decoded system signals 
was selected, which presented another chal-
lenge: the converter/decoder modification. 
Upon studying the converter schematics, it 

was decided to strip the demodulated signal 
after it had been decoded and redesign the 
output circuit for baseband video and audio. 
Of the several modifications to the output de-
sign, a 1 volt video output was critical in order 
to be compatible with the modulator input. 
After making all changes at our test and repair 
facility, the redesigned converters were ready 
for testing. The results were exactly as antici-
pated. The two items remaining to be resolved 
were the system design necessary to supply 
proper input to the building's headend and the 
establishing of an account in the management 
computer for the addressing of the converters 
used. 
The headend input design consisted of a 

bridger amplifier leg running to the building 
and up to the second floor MATV headend site. 
An 8-port and 4-port tap provided 0 to 5 dBmV 
to each converter, as well as RF termination 
and AC isolation on the input feed. As far as the 
computer was concerned, its only requirement 
was a single address to establish the account 
and all outlets over one constituted additional 
outlets with the level of service for each con-
verter determined by the programing re-
quested. 

With the criteria being worked through, all 
equipment evaluations and selections could 
be achieved. Keeping in mind the per-channel 
cost limitation, the evaluation centered around 
"economy" type modulators and eventually 
one was chosen that would deliver. By this it is 
meant to be a unit that would have good adja-
cent channel rejection, hence no band-pass 
filters were required, and meet the system 
parameters at the cascade of the building. 
Making an equipment rack selection was 

somewhat tricky with respect to converter/ 
decoder installation. Because the converter/ 
decoder enclosures were not designed to be 
rack mounted, trays needed to be provided for 
the converter/decoder to be seated on. After 
checking around for commercially available 
trays, it was determined to go with a local sheet 
metal shop and have them fabricated to fit a 
standard EIA 19-inch rack. Pricing also was 
much more reasonable. 

MATV headend rack showing placement of 
converter decoders and modulators. 

Upon determining the overall height of 70 
inches, a "no frills" rack was selected, com-
plete with an adequate amount of AC outlet 
strips. Additionally, the non-enclosed rack 
offers decent ventilation and easy ser-
viceability. A passive signal combiner was 
used in conjunction with an "apartment" type 
300 MHz amplifier to provide the final signal 
output. The post amplifier did require some 
attenuation of the input signal as the modu-
lators were set at 60 dBmV with a signal com-
biner that had a nominal loss of 20 dBmV per 
spigot. 
The system slope was not established at the 

post amplifier, but rather by sloping the modu-
lator output levels with the highest channel set 
at 60 dBmV and the lowest channel at 55 
dBmV. This combined signal was then inter-
faced at precisely the same level as it was 
originally needed to drive the complex. Signal 
levels were then checked at the closest and 
farthest locations and found to be between 0 
and 10 dBmV across the band, with picture 
quality being excellent. 
The project from start to completion took 

approximately six weeks, with most of the time 
being spent on the test bench modifying the 
converters. Total cost of the project came out 
well under budget at $12,000 including con-
struction cost. When this is compared to total 
cost of a complete SMATV headend at about 
$24,000, the feasibility for this type of project to 
succeed is increased. By investigating the 
alternatives, a flexible 12-channel prototype 
headend was developed, one that can evolve 
further and which programming can be easily 
altered. 
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SOCIETY OF CABLE 
TELEVISION ENGINEERS • SCTE 

CABLE-TEC 
Expr 585 

MARCH 4-6, 1985 

The Society of Cable Television Engineers 
has concluded arrangements, and set 
the dates for the Cable-Tec Expo 585! 

Expo 585 will be held March 4-6, 
in Washington, D.C. For additional 

information, please contact the SCTE 
at (2/5) 692-7870, or write to 

P.O. Box 2389, West Chester, PA 19382. 
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Moldings, conduits & U 
By Anthony J. DeNigris 
President. Nationwide CATV Services Inc 

Have you ever stood with a landlord in front 
of his high rise apartment building contemplat-
ing how you're going to get this massive pro-
ject wired to the landlord's satisfaction, espe-
cially since you are dealing with a stubborn, 
opinionated, unknowledgeable and unreason-
able old geezer? 

Why hide it? 
With all the turmoil that has taken place over 

the past several years concerning landlord's 
wishes vs. cable operator's proposals for 
apartment wiring, it is undoubtedly not a 
simple task to get in and get the job done. 
Many, many situations exist where it seems 
almost impossible to get cable service into a 
building considering the limitations and unre-
alistic demands by the landlord. On the one 
hand, the landlord feels justified making any 
demand that will, in his eyes, preserve the 
integrity of his "pride and joy." On the other 
hand, the cable operator realizes that there is 
only a certain number of practical alternatives 
to providing the service that the tenants are 
entitled to receive. 
The big problem is always the concealment 

of the wires. In certain situations, specifically 
the massive concrete, masonry and steel 
structures, it seems literally impossible to 
come up with a practical and acceptable solu-
tion other than the commonly proposed 
method of exposed wiring, which is definitely 
what the landlord does not want. How does 
one come out a winner? Obviously, the best 
approach would be to find a way to hide all the 
wires, but this is not always possible. 

Where to put it 
After convincing the landlord that it is just not 

practical to drill through 12 floors (inside the 
walls) and that wallplates cannot "magically" 
appear on interior walls without a way to get 
the wires there, a method such as enclosed 
raceway molding becomes very feasible at 
this point. There are many variations to the 
application of moldings. They can be used to 
run laterally in hallways at ceiling level to ac-
cess the individual apartments through 
closets, which are sometimes adjacent to the 
hallway. They also can be used to run vertically 
through stacked closets from floor to floor. You 
can even use the appropriate molding for 
some applications on the exterior of certain 
buildings. These moldings provide ease of 
installation, durability, protection of wires and 
future access. However, it should be noted 
that molding will not provide the utmost in the 
way of security. If security is what you desire, 
then a form of conduit, usually PVC, is what 
should be used. 
PVC conduit can be used in as many appli-

cations as raceway molding, but does not 
have the same aesthetic appeal. The primary 
reason for using PVC conduit is that it limits 
access by unauthorized persons, thus re-
ducing the possibility of vandalism and theft of 
service. It should be noted that the primary 
difference in working with PVC conduit as 
compared to raceway molding is that in the 
case of PVC, cables must be pulled through 
rather than laid in. This will make installation of 
additional cables at a later date very difficult. 
The best uses for PVC are for vertical runs in 

stairwells to connect between lockbox loca-
tions, between floors from closet to closet 
using outlet boxes for mounting wallplates, 
through basements or any location where ex-
posed bundled wiring is not desirable, and, 
what is perhaps the best use of all, running 
vertically on the exterior of a building, with 
access fittings positioned at the point of entry 
for each apartment drop. After drilling through 
the back of the access fitting directly into the 
apartment, the drop can be fed through for 
mounting of a wallplate on the interior wall. It 
should be noted that an access fitting in PVC 
can be either a type C, representing a through 
connector, or a type E, representing a termin-
ating connector for use at the end of a run. 
Access fittings differ from outlet boxes, which 
in PVC are called either type FSC or FSE fit-
tings. While access fittings and outlet boxes 
have removeable covers, the difference be-
tween the two is that the type FSC and FSE 
outlet boxes are specifically designed for the 
direct mounting of wallplates, whereas access 
fittings (type C or E) are designed mainly for 
the pulling and feeding of cable runs from 
point to point. 
The use of these fittings provides a unique 

opportunity, as previously described, to 
achieve a long-lasting and aesthetically per-
fect result. In addition to the fittings and con-
nectors mentioned here, it also should be 
noted that a complete line of PVC accessories 
are available at most electrical supply houses 
that are suitable to almost any application. 

Selection of materials 
Although we have mentioned raceway 

molding and PVC conduit, there exists ex-
treme differences in specifications and quality 
of each. For instance, in the area of PVC, there 
are three gauges available. Schedule 20, 
which is used only in underground situations 
where the conduit is to be totally encased in 
concrete, is thinner than what is normally ac-
ceptable for self-contained wiring applications 
and should not be used even though it rep-
resents the potential for reducing initial costs. 
Schedule 80, which is extremely thick and is 
made expressly for direct burial situations, can 
be used for standard apartment applications, 
but is usually too costly. Schedule 40 is the 

proper gauge for this type of application. It has 
all the strength and rigidity necessary to do an 
exceptional job. 
Bear in mind, however, that PVC conduit 

and the associated fittings are not all the same. 
There is PVC made and designed for plumb-
ing and there is PVC made and designed for 
electrical applications. The dimensions and 
diameters are different, so be careful to order 
only from an electrical supply house, and know 
exactly what you are ordering. 

In the area of raceway molding, there are 
many inferior brands on the market. Be sure to 
examine samples of molding before making a 
final selection. Be aware that raceway molding 
is available in plastic and steel. Although steel 
molding represents the ultimate in strength 
and durability, it is extremely difficult to cut and 
is available only in gray and beige. 

Plastic molding is much easier to work with, 
but you should look for the following charac-
teristics: rigidity (the ability of the molding to 
withstand buckling); availability of fittings (so 
that the raceway molding can be adapted to 
various routings as desired without having to 
resort to mitering of the molding); the ability to 
hold cables in place (how well the cover is 
designed to lock-on and stay in place); and 
lastly, fastenability (the ability of the raceway 
molding to be drilled, cut, screwed, anchored, 
nailed or worked without cracking or splitting 
apart). 

U not forgotton 
One final point in discussing moldings is the 

utilization of plastic U-guard. This type of 
molding is too readily relied upon as the an-
swer to most exterior wiring applications. 
While seeming to be cost effective, in reality 
this is the worst possible selection you can 
make. It tends to crack, discolor, warp and 
buckle with changes in temperature, and is 
difficult to fasten properly regardless of 
whether you use the flanged or non-flanged 
variety. 

A challenging accomplishment 
Many projects at first appear too difficult to 

attack. With a little ingenuity and knowledge of 
alternative methods, many apartment projects 
that seem difficult can prove to be a chal-
lenging accomplishment with really not too 
much effort at all. And the "old geezer" will be 
happy too. 
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11 BLONDER-TONGUE 

Blonder-Tongue 
MAKES IT 
SIMPLE 

Even your most sophisticated Private Cable, 
CATV or MATV headend requirement becomes 
simple when you call Blonder-Tongue. 

Whether it's a multi-channel satellite/off-air/ 
local origination/FM combination or a simple 
non-adjacent three or four channel VHF system, 
our custom designed factory assembled and 
TESTED headend will be shipped directly to your 
site for one low price. You just plug it in! 

Let our more than 30 years of proven experience 
help improve your headend reliability, speed up 

your installation time and increase 
the profitability on your 

I next installation. Let 
Blonder-Tongue 
make it simple for 

you! 

Call or write, 

Blonder-Tongue 

(201) 679-4000 

LABORATORIES INCORPORATED 

ONE JAKE BROWN ROAD, OLD BRIDGE,N.J. 08857 



KEEPING TRACKIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

Hoy 

General Instrument Corp. re-
cently announced several man-
agement appointments. Daniel 
Hoy has been appointed vice 
president of sales for the com-
pany's Jerrold Division. Hoy, who 
joined the GI fold in January as 
director of marketing programs, 
previously was a branch manager 
for Sperry Corp., based in Rich-
mond. Va 

Paul Morse Jr. has been pro-
moted to vice president of market-
ing for the Jerrold Subscriber Sys-
tems Division. Most recently, 
Morse was director of planning 
and analysis, and will continue to 
direct planning until a successor 
is named. He joined Jerrold in 
1980 as product manager for 
computer-based systems and 
was promoted to marketing man-
ager for addressable systems in 
1982. 
Bernard Cory has joined the 

Jerrold Subscriber Systems Div-
ision as manager of manufac-
turing engineering. Cory comes to 
Jerrold from General Electric 
Corp., where he was program 
manager for the 30/20 GHz com-
munications satellite advanced 
technology program. Previously, 
he had held a number of engi-
neering positions with Ford Aero-
space & Communications, Lew 
Malnak Associates and Philco 
Corp. Contact: 2200 Byberry Rd., 
Hatboro, Pa. 19040, (215) 
674-4800. 

Scientific-Atlanta Inc. has 
named Leo Ramsauer vice 
president and group executive of 
its Government Systems Group. 
Ramsauer, who spent most of his 
career with GTE, most recently 
was director of tactical systems 
for the Sylvania Systems Group/ 
Western Division. Previously held 

positions include operations, en-
gineering and program manage-
ment, as well as system design, 
test and field service engineering. 
Contact: One Technology Pkwy., 
Box 105600, Atlanta, Ga. 30348, 
(404) 441-4000. 

Lenzner 

Times Fiber Communications 
Inc. announced the recent ap-
pointment of David Lenzner as 
vice president of human re-
sources, a newly created corpo-
rate position. Lenzner was form-
erly associated with the Broad-
band Communications Group of 
General Instrument Corp. where 
he served as director of human 
resources. Contact: 358 Hall 
Ave., P.O. Box 384, Wallingford, 
Conn. 06492, (203) 265-8500. 

Steven Briggs has been pro-
moted to manager of product 
marketing for Mycro-Tek Briggs 
joined Mycro-Tek in 1981 as a 
product marketing specialist. 
Most recently, he served as pro-
duct manager and launch team 
leader for the Mycro-Visionl'e Max 
video character generator intro-
duced last April. Contact: P.O. 
Box 47068, Wichita, Kan. 67201, 
(800) 835-2055 or (316) 
945-5087. 

Philip Viener has been named 
vice president-marketing at 
Oceanic Cablevision. Before 
coming to Oceanic, he had been 
regional marketing director at 
Continental Cablevision of Vir-
ginia Inc. Contact: 2669 Kilihau 
St., Honolulu, Hawaii 96819, (808) 
836-2888. 

Ivan Riley has been named 
vice president for marketing of 
GTE Spacenet Corp. Prior to join-
ing GTE Spacenet. Riley was 

marketing vice president for Ay-
din Monitor Systems in Fort Wash-
ington, Pa. He also served as di-
rector of market planning and de-
velopment for COMSAT 
TeleSystems. Earlier, he was in 
charge of product development 
for the former Southern Pacific 
Communications Co. (now GTE 
Sprint) and technical planning for 
MCI Telecommunications Corp. 
Contact: 1700 Old Meadow Rd., 
McLean, Va. 22102, (703) 
790-7782. 

Satellite Syndicated Systems 
announced the addition of Mike 
Stangeby as assistant vice 
president of special acquisitions. 
Stangeby brings 15 years of 
communication experience to 
SSS. His previous positions in-
clude network manager, general 
manager and assistant vice 
president of international de-
velopment for the Satellite Pro-
gram Network. 
John Taylor. an original direc-

tor of Southern Satellite Sys-
tems Inc. and father of Edward 
Taylor, the company's chairman, 
passed away early Monday morn-
ing, July 23. Taylor had been in-
fluential in both the broadcasting 
and cable television industries. 
From 1930 through 1971 he 
served in various capacities with 
RCA. In 1971 he retired as div-
ision vice president, market plan-
ning, RCA Commercial Communi-
cations Equipment Division. Upon 
his retirement, he worked as a 
consultant and a free-lance fea-
ture writer for a variety of pub-
lications in the electronics and 
satellite communications indus-
try. He became a director of 
Southern Satellite Systems when 
the company was founded by his 
son in 1976. Contact: P.O. Box 
702160, Tulsa, Okla. 74170, (918) 
481-0881. 

Dolby Laboratories Inc. an-
nounced a new position and in-
creased responsibilities for Scott 
Schuman. Schuman's new title is 
director of market development. 
After more than 10 years in mar-
keting and sales in the consumer 
electronics field, Schuman joined 
Dolby Laboratories in March 
1981. Since September 1982, he 
has held the title of manager, 
special projects. Contact: 731 
Sansome St., San Francisco, 
Calif. 94111, (415) 392-0300. 

Two recent appointments were 
announced by Magnicom Sys-
tems. Gregory Casto has been 
named vice president, systems 
and services for the company. He 
Joins Magnicom from the Chemi-
cal Division of Borden Inc., where 
he spent 10 years in various in-
formation systems management 
positions. 
Robert Hoffman was named 

marketing representative for four 
Western states—Washington, 
Oregon, California and Nevada. 
Hoffman, an 11-year veteran of 
the cable television industry, 
comes to Magnicom after spend-
ing two years as president of Cre-
ative Communications Associ-
ates, a consulting firm that pro-
vides marketing expertise to 
cable-related businesses. Pre-
viously, he was director of market-
ing at Falcon Communications in 
Los Angeles and director of mar-
keting at Teleprompter's Man-
hattan cable system. Contact: 
1177 High Ridge Rd., Stamford, 
Conn. 06905, (203) 968-0088. 

Scott Hauter has been ap-
pointed to the newly created posi-
tion of director, interactive tele-
vision marketing for Zenith. He 
will be responsible for all aspects 
of Zenith's consumer marketing 
efforts in interactive TV, including 
videotex and teletext. As well, he 
will coordinate future interactive 
applications of various Zenith di-
visions—consumer electronics, 
cable products and computers. 
Hauter's previous assignments in 
sales and marketing include vid-
eo product planning and market 
development. He joined Zenith in 
1978. Contact: 1000 Milwaukee 
Ave., Glenview, III. 60025, (312) 
391-8181. 

Gill Management Services 
has announced the immediate 
appointment of Bobby Morrison 
to manager of new products/ 
sales. Morrison occupied a simi-
lar position for GMS's Product 
Planning and Development 
Group. In his first assignment 
Morrison will help ensure market-
ing acceptance of GMS's new 
micro business computer pro-
ducts, as well as their integration 
into the Business Manager Ill on-
line system product line. Contact: 
2050 Bering Dr., San Jose, Calif. 
95131-2077, (408) 998-8078. 
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g e  BRAD 
# e° Cable Electronics 

The Quality Link 
to Customer Satisfaction 

A great headend putting out a strong signal is 
1-Orriallee"- a necessity for keeping subscribers happy. But 
1111110"-- equally important is the part of the system your 

customer uses - the converter. 
Its subject to spills, falls and abuse from your 

customers. To your service team, its a major source 
of nuisance calls, and for management, a major 
addition to overhead. What you really need is ONE 
source for buying, selling and repairing converters - 
and you get it when you make the quality link to 
BRAD CABLE! 
BRAD is the largest independent sales and service 

facility for converters and descramblers with a sales 
inventory of over 200.000 converters. This tran-
slates into quality service and fast delivery on 
converters you purchase from BRAD CABLE. 
Strategically located in the Tacoma. Washington area. 
Tampa. Florida and headquartered in Schenectady. 
New York: our three locations have a production 
capability in excess of 14.000 converters per week. 
We have the capacity to repair an additional 6.500 
units weekly on bulk repair contracts. 

Pick up and delivery is no problem. With the 
largest fleet of trucks of any repair service. BRAD 
offers -next day- service and free pick up and 
delivery depending on quantity and location. 

So. whether you're a small, independent system or 
the largest M50. BRAD is your quality link to 
customer satisfaction for buying. selling or servicing 
all major brands of converters and descramblers. 

Ready to Serve Your Needs 
We believe we have the best facilities, service and 

quality control in the industry. And that all adds up 
to the best results for you. Were easy to work with. 
and will tailor-make a service program including a 
turn-around that fits your schedule. Our prices are 
competitive, and contrary to industry trends have 
actually been reduced twice in the past three years. 

For more information, a quote, or to arrange a 
meeting at our place or yours. simply call 
1-800-382-BRAD. In New York. call (518) 382-8000. 

Its your first step in achieving quality converter 
sales and service...and increased customer 
satisfaction. 

THE 
CONVERTER 
MARKETPLACE'. 

9325 Bay Plaza Blvd. 
Suite 209 

Tampa, Florida 33619 
(813) 623-1721 

Corporate Headquarters 
1023 State Street 

Schenectady. New York 12301 

4630 Pacific Hwy. East 
Suite B-7 

Fife. Washington 98424 
(206) 922-9011 



September 

Sept. 10-12: Magnavox CATV 
training seminar, Buffalo, N.Y. 
Contact Laurie Mancini, (800) 
448-5171; in New York, (800) 
522-7464. 
Sept. 12-14: Computers and 
Communications International 
Worldcom '84 conference, Hilton 
Hotel, San Francisco. Contact 
(415) 574-3145/921-3114. 
Sept. 15-19: National Satellite 
Cable Association annual con-
vention, Hyatt Regency Hotel, Or-
lando, Fla. Contact Mickey Gor-
man, (202) 659-2928. 
Sept. 17-18: South Dakota 
Cable Television Association 
annual convention, Sylvan Lake 
Resort, Custer, S.D. Contact Dale 
Hodgkins. (605) 343-3402. 

Sept. 18: Southern California 
Cable Association monthly 
luncheon, Los Angeles Airport 
Hilton. Contact (213) 684-7024. 
Sept. 18-20: C-COR Electronics 
technical seminar, Denver. Con-
tact Deb Cree, (814) 238-2461. 
Sept. 18-20: Jerrold technical 
seminar, Atlanta. Contact Kathy 
Stangl, (215) 674-4800. 

Sept. 19: Southern California 
Cable Association/Showtime 
"Theft of Service Task Force" re-
port. Contact Ellie Pynes, (213) 
208-2340. 
Sept. 19-21: Magnavox CATV 
training seminar, Ogdensburg, 
N.Y. Contact Laurie Mancini, 
(800) 448-5171; in New York, 
(800) 522-7464. 
Sept. 20: QV Publishing seminar 
on "Addressing Addressability 
and Pay-Per-View," Loews Ana-
tole, Dallas. Contact Barbara 
Freundlich, (914) 472-7060. 
Sept. 23: SCTE Capitol City 
Chapter get acquainted picnic, 
Fort Ward Park, Alexandria, Va. 
Each member will be required to 
fill out a questionnaire on chapter 
goals. Contact Randy Paschak, 
(703) 849-8977. 

Sept. 23-25: Illinois-Indiana, Mi-
chigan and Ohio Cable Televi-
sion Associations annual Great 
Lakes Expo, Indianapolis (Ind.) 
Convention Center. Contact (618) 
249-6263. 
Sept. 23-25: Pacific Northwest 
Cable TV Association annual 
convention, Red Lion Riverside, 
Boise, Idaho. Contact (406) 

WHEN 
CONFIDENCE 
COUNTS 

MUM., 
M1, 

••••M 

Pat Thompson Co. 
CABLE TELEVISION BROKERS 
14292 EAST EVANS AVE AURORA CO 80014 

(303) 337-4707 

Planning ahead 
Oct. 16-18: Mid-America 
CATV Association annual 
convention, Hilton Plaza Inn, 
Kansas City, Mo. 
Oct. 30-Nov. 1: Atlantic 
Show, Atlantic City (N.J.) 
Convention Center. 
Dec. 5-7: California Cable 
Television Association an-
nual convention, Western 
Show, Anaheim (Calif.) Con-
vention Center. 
March 4-6: Society of Cable 
Television Engineers annual 
convention, Cable-Tec Expo 
'85, Sheraton Washington 
Hotel, Washington, D.C. 

259-3026. 

Sept. 24-26: National Cable 
Television Association minority 
business symposium, Washing-
ton. D.C. Contact (202) 775-3629. 
Sept. 24-26: Magnavox CATV 
training seminar, Ogdensburg, 
N.Y. Contact Laurie Mancini, 
(800) 448-5171; in New York, 
(800) 522-7464. 
Sept. 26: SCTE Golden Gate 

Meeting Group seminar on video 
by Tektronix, Santa Clara, Calif. 
Contact Rich Adams, (707) 
553-1430. 
Sept. 26-28: Alabama Cable 
Television Association fall con-
vention, The Grand Hotel, Point 
Clear, Ala. Contact (2 05) 
288-1821. 
Sept. 27: Microwave Filter Co. 
seminar on terrestrial interfer-
ence, East Syracuse, N.Y. Con-
tact Bill Bostick or Carol Ryan, 
(315) 437-3953. 
Sept. 30-Oct. 2: Kentucky Cable 
Television Association fall con-
vention. Galt House, Louisville. 
Contact Patsy Judd, (502) 
864-5352. 

October 
Oct. 10-12: Magnavox CATV 
training seminar, Philadelphia. 
Contact Laurie Mancini, (800) 
448-5171; in New York, (800) 
522-7464. 

Oct. 17: SCTE Golden Gate 
Meeting Group seminar on con-
verters and earth stations by M/A-
COM, location to be announced. 
Contact Rich Adams, (707) 
208-2340. 

AD INDEXIIIIIIIIIIIIIIIIIIIIIIIIIIII 
Anixter Communications  
Avlek Inc  
Ben Hughes  
Blonder-Tongue 
Brad Cable Electronics   
Broadband Engineering  
Bruce M. Brown Associates 
Burnup & Sims 
Cable Graphic Sciences  
Carolina Galvanizing   
Cable Convention News  
CaSat Technology Inc.   
C-COR Electronics  
CM' Electronics  
General Cable CATV  
International Satellite Supply 
Island Cable Electronics   
JerroldGeneral Instrument  
Learning Industries  
Lindsay America  
Line-Ward Corp  
Multichannel News  
National Corn-Services   
Northern CATV  
Oak Communications  
Pat Thompson 
Phasecom Corp  
PICO Products   
Pierce Airrow International   
Quality RF Services Inc  
Rebel Industries   
RMS Electronics  
RMT Engineering  
Sadelco Inc   
S.A.L. Cable Communications 
SCTE 
Times Fiber Communications  
Time Manufacturing   
United Media Enterprises  
Wegener Communications   
World Video  
Zenith Radio Corp   

84 
13 

  75 
77 
22 
62 

  28 
26 
69 
59 
31 
15 
83 
81 
27 
16 
5 

25 
82 
8 

79 
64 
55 

38.47 
  78 

19 
37 
61 
53 
58 
7 

36 
30 
11 

  73 
2-3 
70 
65 
35 
49 
57 

713 SEPTEMBER 1984 COMMUNICATIONS TECHNOLOGY 



Who says techs 
don't need to know 

what's going on? 
All you need is a spec sheet, right? Manage-

ment doesn't want you to know what stereo 
TV will do to your budgets . . . or what high 
definition TV will do to analog systems . . . or 
anything much more than which knob to 
tweak . . . right? 

Well, now for a limited time, you can get 
even and save 30% too! SCTE members are 
entitled to a special 30% off savings for a one 
year subscription to the decision-makers' 
weekly newspaper — Here's the place to find, 
every week, what's going on beyond the 
boundaries of your system that might have you 
reacting next year . . . 

Get out in front, after all, you need to 

know how to make all their big ideas work. 
Subscribe today . . . and get ahead. 
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30% off 

for SCIE members. 

Tear out at dotted line, fill out and send today to: Multichannel News, P.O. Box 1124, Dover, N.J. 07801 

or call Richard Rhinehart at 1-800-525-2070. 

Yes 
I want to fine-tune my knowledge of the ever-changing multichannel industries. 
Please send me Multichannel News for one year (51 issues) at the special 
"SCTE Member Rate" of $19.25 — a savings of 30°/o off the regular rate of 
$27.50. All questions on this form must be answered to qualify for the special 
members rate (all others: $27.50/year). 

Name   

Company Name   

Address   

City     State     Zip   

Renewals please attach copy of old label Offer expires December 31, 1985. 

BUSINESS CLASSIFICATION 

1 What is yOur ulie , 
(Please be specific) 

2 Please check the category that best describes your firm's primary 
business (please check only one) 

Cable TV Systems Operations 
a Independent Cable TV System 
b MSO Two or more Cable TV Systems) 

2 Cable TV Contractor 
3 Cable TV Program Network 
4 SMATV or OBS Operator 
5 MDS. Sri or LPTV Operator 
6 Microwave or Telephone Company 
7 Commercial Television Broadcaster 
8 Cable TV Component Manufacture( 
9 Cable TV Investor 
10 Financial Institution. Broker or Consultant 
11 Law Firm or Government Agency 
12 Program Producer or Distributor 
13 Advertising Agency 
tel Educational TV Station. School or Library 
15 Other   

(Please describe) 

SIGNATURE DATE 

CT 984 
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The coming of 'Cartercable' 
By Bob Luff 
Vice President. Engineering. United Artists Cablesystems Corp 

Mention the name Carterphone to the tele-
phone industry and it will awaken anger or a 
period of thoughtful reconsideration of the 
events that led to forced competitive changes 
over the past decade to the onetime monop-
oly. 

Carterphone was a small company that be-
lieved it had a better mousetrap (a home tele-
phone answering device with more features at 
less price) than what the telephone company 
prescribed. The individual telephone com-
panies, as you may recall, once upon a time 
refused to allow anyone else's equipment to 
be connected to their service lines. But Car-
terphone took the giant telephone industry to 
court, won, and the rest is history—the demise 
of the telephone industry's monopoly on sub-
scriber equipment, the eventual break-up of 
AT&T, and today's fierce competition in every 
aspect of the telephone business. If our indus-
try does not moderate its monopolistic atti-
tudes toward our subscribers and "locked out" 
manufacturers of potentially better cable 
mousetraps, we soon may be awakened by 
"Cartercable." 
While an individual system or company sub-

scriber count may be modest, we must realize 
that when totaled, there are over 30 million 
households today (out of an 80 million total) 
who choose to receive all of their TV signals via 
the cable medium. And particularly in the 
business and manufacturing world, 30 million 
of anything begins to attract a lot of mousetrap 
builders. 

Cable's in-home monopoly 
But while cable offers abundant quality and 

quantity of choice in TV programming, it offers 
a villainous, tight, local monopoly and tech-
nological bottleneck in the last and the most 
important link in delivering those signals to the 
home TV—the set-top converter/descramb-
ler. The cable industry, of course, has a right to 
protect its signals, nonetheless, we do not 
have a right to monopolize converter or remote 
control options or adversely impact normal 
free marketplace purchase decisions of other 
electronic products in the home. There are a 
lot of "locked out" manufacturers who would 
like to have just a small competitive per-
centage of our monopolized 30 million house-
hold "enhanced consumer features" business. 
And, there are a lot of those 30 million house-
holds who would like to have a wider selection 
of color, style and features than their local 
"monopoly" has decided for them. 

Actually, the problem is much more serious 
than simply color, style or features. The fact 
is—and you and I both know it—our con-
verter/descramblers are not doing the job in 
today's exploding consumer electronics mar-

ketplace, and the gap is widening each year. 
When subscribers complain with increasing 
frequency— I know you are hearing them 
when city councils hold hearings and delay 
refranchise awards—and they are with in-
creasing frequency—and when there is an 
outbreak of pending cases zeroing in on cable 
TV monopolistic attitudes on service and fea-
tures pricing issues . . Can Cartercable be far 
away? 
The problems can only get worse if the in-

dustry does not awaken and take corrective 
action. Last year, every consumer video pro-
duct shattered all previous sales records. 
Nineteen million new TVs were sold, up 23 
percent; 4 million VCRs were sold, up 100 
percent; 500 million cameras were sold, up 40 
percent. This year, TVs with full features, large 
screens and stereo audio will be sold in record 
numbers. Every one of these is a potential 
collision with the cable industry's mandated 
subscriber converter/descrambler and other 
restrictive policies. 

Hindering marketplace selection 
Let's review the problem. but for once, from 

our subscribers', local dealers' and "locked 
out" manufacturers' points of view. The sub-
scriber has brought home a new VTR and has 
paid extra money for the enhanced features of 
a 14-day, seven-event programmable timer to 
record programs while away from home or 
engaged in other activities. He thought these 
were nice features and was willing to pay extra 
for them. The manufacturer saw the enhanced 
features as a competitive edge over the non-
programmable units and was willing to take 
the risk of higher R&D, manufacturing and 
selling price to gain more sales and profit. And 
the local TV dealer or department store be-
lieved the extra features to be good selling 
items, promising more price mark-up than 
lower priced, vanilla models. Well, we all know 
the resulting situation—the programmable 
feature is all but worthless with the cable in-
dustry's usual set-top converteridescrambler 
environment. The subscriber is forced to ac-
cept the situation of a wasted feature expense 
or try to exchange his top-of-the-line VTR for a 
less featured (less usable) one. The manu-
facturer and your local TV dealer see the 
dampening influence our "monopoly" convert-
er/descrambler interface has on their "locked 
out" free market success and profit. 
The same situation is true for the so called 

top-of-the-line "cable-ready" TV sets with re-
mote control. Ironically, cable-ready sets are 
more appealing when disconnected from 
cable. When connected to cable, the features 
are, almost without exception, preempted by 
cable's villainous set-top converter/descram-
blers. Even if our systems offer a remote con-
trol option, many do not, it usually only has 

on/off and channel selection related fea-
tures—no volume control, mute, clock, or 
programmable auto on/off channel selection. 
Some even allow you to answer your phone via 
the remote control. As a result, cable has 
again, in a major way, adversely interfered 
with, or even blocked free consumer market-
place selection of other manufacturers' pro-
ducts and features. 
A few years ago, the cable industry could 

have claimed ignorance, lack of technical 
standards, or that this was all an unfortunate, 
passing consequence of past days when con-
verters were employed as a temporary means 
to expand the lagging tuning range of TV sets. 
But recent trends of operators boasting about 
developing these "necessary evil" set-tops 
into a lucrative (monopoly) profit center is add-
ing salt to the wounds of our already suffering 
subscribers, local TV dealers and department 
stores as well as all of the locked out manu-
facturers with potentially better mousetraps at 
competitive or lower costs. 
Do you know how many systems, after lock-

ing out other competitive sources, are plan-
ning to rent the remote feature for $3 to $5 per 
month? Think of it from the subscribers' point 
of view. The local cable company connives 
some mumbo-jumbo channeling and scram-
bling scheme that conveniently justifies the 
cable company into allowing only their inter-
face device with limited features at their in-
flated "what-the-market-will-bear" prices and 
conditions. 
Can any of us really justify $5 per month for 

the rest of the subscriber's life for a remote 
control feature —$60 per year: $300 for the 
assumed 5-year life of the box—especially 
when the remote control circuits probably cost 
less than $30 and the subscriber is locked out 
of any other product choice? Doesn't this 
smack of what a subscriber, TV dealer, or 
potential manufacturer would call blatant mo-
nopolistic restraint of competition and price 
control? 

Compounding the problem 
Let s look at multiple set households as a 

compounded example of the industry's prob-
lem with set-top converters/descramblers and 
resulting installation policies. As a result of our 
own mandated, overpriced hardware, we 
have backed into doing almost everything we 
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THE NEW MC' COAXIAL CABLE 
SAVES YOU MORE MONEY 

Because MC2components are bonded together for 
maximum flexibility and minimum signal loss, 

you save more money on installation, connections, 
labor and on the cable itself. 

MORE RESISTANT 

Because each cell is an hermetically sealed compartment, MC' 
is more resistant to moisture ingress and migration. No other 
cable can stand up to its environment better than the new MC'. 

MORE SIGNAL STRENGTH 

The new MC' Coaxial Cable's patented design of using air 
instead of foam means less attenuation and more signal 
strength. And that's with a signal load of 77 channels. 

MORE economical. MORE reliable. MORE flexible. 
MC' outperformed the competition hands down 
and we'll be happy to show you the results anytime. 

General 
cable CATV 

Visit us at booth 1907 at the Eastern Show 

A Unit of The Penn Central Corporation 



can to make it harder for subscribers to want to 
connect extra sets. Because second set set-
top converter/descramblers have such a poor 
payback for us, we charge for the extra outlet 
not once, but on a recurring monthly charge 
(even the phone company gives you one-time 
cost extension phone options now) and we 
charge in many cases full, undiscounted first 
set prices for secondary sets. 
I think that our subscribers are beginning to 

see us and our subscriber set-top devices just 
like telephone subscribers saw the local mo-
nopoly telephone company and telephones a 
decade ago. The "you can have any telephone 
you want, so long as it is black, rotary dial, in 
your living room, and you pay for it for the rest 
of your life" attitude did not work for them and it 

will not work for us very much longer either. 
The cable industry is definitely backing 

along two ridiculous and precarious paths. 
First, the industry is driving subscribers away 
from convenient and expanded features or 
viewing locations in the home or apartment 
(bedroom, children's room, kitchen, even gar-
age or basement) and forcing, or at least heav-
ily influencing them, to sit in one location and 
watch one TV with restricted features and at-
tachments. This does not make sense at a time 
when we are trying to sell a slate of more and 
more multi-maxi pays and seek general rate 
increases based on expanded-channel basic 
tiers. Second, we are depressing the de-
velopment of new video-oriented products 
and features. With only four hours of prime-

the 
VC) 
Series 

y*C11)1S -5 .------1 or Forurban needs... 
the LOWEST COST PER MILE 

is NOW AVAILABLE ! 
Features 

• Low Cost 
• Superior Signal Handling 
al Rugged UT. Power Supply 
• Easy To Maintain 
• Accepts Feed-Through 
Connectors 

• Built-In Diplex Filters 
II Active Forward With 

Passive Reverse 
• Active Reverse With 
Passive Forward 

• Plug-In Pads 
• Plug-In Equalizers 
• Plug-In Thermals 
▪ Plug-In Hybrids 

The100 Series active line 
offers versatility for any 
application up to 450 MHz 
including tapped trunk. 
Power consumption is very 
low and signal handling is 
ideal for stretching your 
plant. The amplifier board 
and power supply are easily 
removable without 
disturbing cable connectors 
or housing mount. 

Description M No 

LFA Forward Amplifiers LFA 115 
with equalizers for LFA 120 
50-300 or 50-450MHz LFA 130 

LRA Reverse Amplifiers 
with equalizers for 
5-33 MHz 

Gain dB PoweN24-60VAC) 

16 
21 
33 
12 
17 
21 

7.5 W 
7.5 

10-5 
LRA 112 
LRA 117 
LRA 121 

7.5 
7.5 
7.5 

St Lindsay America 
CATV Products and Services Tel. 904-769-2321 

time viewing per evening funneled into one TV, 
how can we expect our subscribers to justify 
extra channels or rates if they can use but a 
fraction of the signals and features they 
already have? 

Clearly, our future lies in carrying as many 
signals as we can carry, to as many consumer 
electronic devices as the house can hold, and 
support, or at least be transparent to, as many 
convenient features as the free marketplace 
can develop. The cable industry needs to 
shuck off the monopolistic and technological 
bottleneck of the set-top converter/descram-
bler and welcome the full force of the con-
sumer free marketplace in our subscriber 
homes. 

Oh, I can hear the defensive outcries from 
our industry already. I am sure the first is, "No 
one is forcing them to take cable and its 
scrambled signals in the first place." This is 
true of course, but let's look at the undertones 
and consequences before we repeat it too 
widely. 

First, almost without exception, each of us in 
our town is under a protective franchise be-
cause reason and city fathers saw the imprac-
ticality of multiple cables on already crowded 
poles and easements. When elected officials 
have to select one provider of a service 
(power, water, sewer, trash, school systems), 
they inherit a responsibility whether they like it 
or not, most of them like it too much, to sub-
stitute the checks and balances the otherwise 
free marketplace would provide against mo-
nopoly attitudes towards price, service and 
features. 

While cable and its premium signals are not 
"God-given rights," city councils or higher 
regulating bodies are charged with protecting 
the overall public interest, particularly in price 
and services, including ancillary features. Be-
lieve me, in the free marketplace, where there 
are alternate providers of a service, the "take it 
or leave it" attitude generally gets left. Our 
regulators, on behalf of our subscribers, local 
TV dealers and "locked out" manufacturers, 
might likely react the same way. 

Unbundling the situation 
The most reasonable excuse and the heart 

of what needs to be changed, of course, is that 
today's "bundling" of justifiably preemptive 
signal security/addressability circuits with free 
marketplace consumer electronics channel 
tuning features inadvertently results in a single 
"preemptive" set-top device. These pre-
emptive and non-preemptive circuits or func-
tions must be "unbundled." 
Cable should continue to control its pre-

emptive signal security and addressability cir-
cuits. But it must ensure that these signal se-
curity techniques remain transparent to the 
free marketplace competition down the line to 
the home. Such a radical division is in the 
public's best interest and our own long-term 
best interests. I fear if we do not voluntarily 
move in this direction, sooner or later, Car-
tercable will force us to. As painful as such 
self-imposed movement would be in the short-
term, we simply cannot expect to get away 
with what we are doing much longer. 
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Details Enclosed 

Since one multiple 
dwelling enclosure looks 
pretty much like the next, 
you have to take a close look at 
the details. And when you do, you'll find that 
CWY has designed significant advantages 
into every apartment security box. 

For example, 
CWY's all-welded 

enclosures are 
constructed of 

heavy 16-gauge 
aluminized steel— 
shown to outlast 

unpainted galvanized 
steel at least five-to-one. 

For added security, 
CWY enclosures feature 

security stops welded inside 
the front cover...a hingeless, secure 

cover removal system...knockouts for 
optional cam locks., .and extra heavy-duty 
plated 11-gauge replaceable hasps. 

Plus, CWY 
enclosures are pre-

drilled to accommodate the 
revolutionary CWY Omni-Rack' 

system, which uses a unique panel and rail 
design to make apartment boxes 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. 

And while you're looking at detail, don't 
forget the bottom line. You'll find CWY's 
enclosures to be very VARIASE SIZE 
competitively priced. écAlOcKoLM 

So take a closer 
look at CWY's apart-
ment boxes. For more 
information about 
CWY's complete line 
of enclosures and 
other cable TV 5-StEP BAKED 

solutions, write or 
call toll-free today. 

Not just supplies. Solutions. 

CWY 

El4Arle.L 

D1MPLEP AREAS ta 
MoUNfiN6 HOLES 
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P.O. Box 4519—Lafayette, IN 47903—Call Toll Free: 1-800-428-7596—Indiana: 1-800-382-7526 



Pole Mount 

THEY JUST WON'T QUIT! I 
ALPHA CATV STANDBY POWER SUPPLY 

I SYSTEMS.. AVAILABLE NOW 
FROM AMUR 

Pedestal Mount 

Alpha CATV standby power supply systems, available now from Anixter Communications, 
protect your CATV system against power line disturbances and loss of utility power. Continuity 
and quality of supply is maintained independent of the commercial power line. Anixter's 
extensive, computer-linked network of stocking locations means rapid delivery of Alpha standby 
power supplies anywhere in the United States. 

For immediate delivery 
Call our .4CTIDN-UNES-• toll-free or collect 

ANIKIEL 
COMMUNICATIONS 

[WESTIANCHORAGE: (907) 274-8525; DENVER: (303) 741-2900, (800) 525-7391; FAIRBANKS: (907) 456-1815; SEATTLE (206) 251-6760, (800) 426-4821; 

WALNUT CREEK, CA: (415) 932-1220, (800) 221-2651;  MIDWEST  CHICAGO: (312) 640-1156, (800) 323-6645; HOUSTON: (713) 674-8035, (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; TAMPA: (813) 626-7115, (800) 282-9164; CANADA PICKERING (TORONTO): (416) 839-5182; LACHINE (MONTREAL): (514) 637-3511. 

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

FOR INTERNATIONAL SALES—CONTACT ANIXTER EXPORT (914) 592-6230 (TELEX 681-8045 ANX ITUW) 

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 

1984 Anixter Bros Inc 


