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Magnavox leads the industry in advanced cable 
technologies. PowerDoubling', Feedforward, and amplifier 
bandwidths to 550/600 MHz—you continue to look to Magnavox 
for innovations. Our transformerless power supply is cool, efficient, 
and cost-effective. It's the direction of the future. 

We excel at making your system easy to install and maintain. Our reliable 600 MHz passives 
allow easy upgrades with interchangeable base assemblies. And our enhanced status-monitoring 
system underscores our dedication to reliable field operations. 

Magnavox's commitment to you extends beyond 
the sale. Our exclusive Mobile Training Center sets the 
standards for training in the industry by providing hands-
on experience. And our technical publications give you 
clear and complete instructions. 

Put our innovations and information to work for your 
system. Talk to your Magnavox account executive, or 
call toll-free 800-448-5171 (in NY State 800-522-7464); 
Telex 937329; FAX 315-682-9006. 
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Magnavox CATV Systems, Inc. 
A North American Philips Company 
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Manlius, NY 13104 

Reader Service Number 2. 



FOLLOW THE LEADER 

1.11111/IP CIME115111131111=11  
Follow the leader, that's what our competitors 

are trying to do in order to approach the superior 
attenuation characteristics of MC'coaxial trunk 

CABLE SIZE 500" 

0550 MHz MC2 

I 
GAS I I 

INJECTED 

i I 

25 dB SPACING r x 100 ft 12 13 14 5 16 

and feeder cable. But they succeed only by 
increasing the standard diameters of MC' — 
our familiar .500" must become .565" or .625"; 
and our .750" must become .840" or .860" or 
.875 " The space—saving benefit of MC' is now 
even greater than before. 
The competition is also making a lot of noise 

about their new medium density jacketing. The 
MC' jacket has always been medium density. 
Trilogy leadership is clear. 

TRILOGY LEADS IN TECHNOLOGY 

COMMUNICATIONS INC. 
Call or write for a free sample and brochure: 

800-874-5649 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 601-932-4461 
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Black-and-white video on a color 
TV. Mono audio from a stereo TV 

BEAUTY AND THE BTSC 
Jerrold's C:]; I ; upliv MIS Stereo Encoder 

Sounds drab, doesn't it? 

Now there's a way to brighten up 
the situation: Jerrold's COM-
MANDER' MTS BTSC stereo 
encoder. 

Any BTSC stereo encoder can 
encode your satellite-delivered sig-
nals into stereo. But only the 
COMMANDER MTS can guaran-
tee both you and your subscribers 
the quality sound you want and 
deserve. It actually exceeds all 
broadcast performance 
requirements. 

With the COMMANDER MTS 
stereo encoder you hear every-
thing you're supposed to hear in 
clear, clean BTSC multichannel 
sound. And nothing else. 

So do your subscribers. 

Overmodulation protection assures clean, clear 
audio output (top). It prevents clipping and flattening 
of audio (bottom) 

That's because Jerrold's COM-
MANDER MTS is the only stereo 
encoder with non-clipping over-
modulation protection! There's no 
way the annoying pops, cracks and 
distortion that comes from erratic 
audio input levels can get through 
to your subscribers, because the 
CMTS just won't broadcast them. 
It's designed to deliver pure sound 
only—even when the signals it 
receives are something less than 
constant. 

But that's not the only reason to 
install a Jerrold CMTS encoder. 
There's also the broad deviation 
range of the logarithmic LED 
metering which makes it easy for 
you to set—and maintain—cor-
rect audio levels. There's 
dramatically low power consump-
tion. And, Jerrold is the only 
manufacturer to offer standard 

Logarithmic para 
separation at a glance 

JERROLD 
... where innovation is a tradition 

JERPOU) MIS ENCODE', 

41.25 MHz and 4.5 MHz output so 
that your encoder will work with 
almost anybody's modulator with-
out modification. 

Finally, when you're ready to 
upgrade to Second Audio Pro-
gramming, the CMTS is ready. SAP 
is easily field-upgradable without 
adjustment. 

It's all there in one attractive 
package. The Jerrold COM-
MANDER MTS Stereo Encoder: 
your sound investment. 

For more information on the Jer-
rold COMMANDER MTS Stereo 
Encoder contact your local Jerrold 
Account Representative or call or 
write Jerrold Division, General 
Instrument Corporation, 2200 
Byberry Road, Hatboro, PA 19040 
(215) 674-4800. 

Both 41.25 MHz and 4.5 MHz output are provided. 

GENERAL 
INSTRUMENT 
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Nipping it in the bud 
I recently received a call from a good buddy 

regarding a serious problem now confronting the 
cable industry. The problem is one of interfacing 
M/A-COM'sVideoCipher IIC (VCIIC) descrambler 
with local commercial insertion equipment in 
conjunction with MTV. 

With more satellite programmers scrambling 
their services, cable TV engineers and tech-
nicians are being faced with new terminology 
and equipment unfamiliar to them. As well, in 
addition to scrambling, more CATV systems are 
inserting commercials in the channels that offer 
local avails. 
MTV seems to be the most complicated 

channel for systems to accommodate. There are 
several manufacturers that sell FM stereo 
processing equipment, however, the following 
information concerns only those using the 
Wegener Series 1600 FM stereo processor. The 
processor consists of three main components: 
a mainframe, demodulator with tone decoder 
installed and FM modulator. 
The stereo processor is needed to receive the 

stereo and mono audio signals any time MTV 
is transmitting in the bypass or unscrambled 
mode and to obtain the commercial insertion 
control contact closure to start the local 

equipment for both unscrambled and scrambled 
modes of transmission. (Next month's issue will 
examine other manufacturers'/programmers' 
hookups). 

With the commencing of MTV's test scram-
bling phase, the 7.4 MHz digital audio stereo 
subcarrier is no longer used. Therefore, the 7.4 
MHz digital demodulator must be replaced with 
Wegener's Model 1712 analog audio demodu-
lator to receive the bypass audio on MTV and 
have the Model 10011 VCR option installed to 
obtain the commercial insertion contact closure. 

Stereo processor connections 
When a commercial runs the following events 

will happen: 
• The TV modulator will switch from network 
audio and video to commercial signals; and 
• The FM modulator will switch from network 
audio to commercial audio. 

To route the commercial audio to the FM 
modulator, the audio from the controller to the 
TV modulator also must be routed to both J7 and 
J9 of the 1601 mainframe. When the closure 
activates, this audio (which is commercial audio) 
through J7 and J9 is output by the FM modulator. 
If no audio is input to these terminals, no audio 

THE CABLE OPERATOR'S 
CONVERTER STORE 
ANDA WHOLE LOT MORE 

We can satisfy your 
needs. We buy, repair or 

sell converters, line gear and 
headend equipment. 

CORPORATE OFFICE 
OHIO 

280 Cozzins St 
Columbus. OH 43215 

(614)221-3131 

TEXAS Sales Office 
243, • Loop 410 - #1404 

Son Antonio, TX 78217 

(512)650-3132 

Reeder Service Number 5. 

MICHIGAN Sales Office 
Drive - 2C 

Drayton P1ains, MI 48020 

(313)673-0818 

will output during trie break. 
Also, when MTV is in the scrambled mode (it 

is unscrambled on Satcom F3R but scrambled 
on Galaxy Ill) two traces on the 1601 mainframe 
motherboard must be cut. This is because the 
stereo subcarriers are not transmitted during 
scrambling except during the commercial 
breaks. The traces involve route left and right 
audio from the 1712 demodulator to the 1691SW 
FM modulator. With no subcarriers present, noise 
instead of audio is routed, and so the traces must 
be cut. The interconnections that follow will route 
the audio around the cut traces so that the noise 
problem does not occur. (Contact Wegener for 
trace cutting procedures.) 

Refer to the different types of J connections 
on the back of the Wegener stereo processor. 
References here to J2, J7, J9 and J10 are based 
on the 1712 demodulator being installed in 
position #1 of the Wegener 1601 mainframe. If 
the demodulator is installed in another position 
the J numbers will increment by 10 for each odd 
position to the right of position #1 (for example, 
if it's installed in position #3, J10 becomes J20, 
in position #5, J10 becomes J30). Baseband 
audio in the scrambled mode with baseband left 
and right and mono audio output signals will be 
obtained from the VCIIC. The left and right audio 
channels from the VCIIC should be connected 
to the left and right audio input pins of J10 on 
the 1601 stereo processor. This supplies left and 
right audio directly to the FM modulator. (It should 
be noted that the FM modulator in the stereo 
processor must be a 1691SW. Wegener's earlier 
1691 version cannot be interfaced in this 
application.) 
The left and right and mono audio outputs from 

the 1712 audio demodulator need to be wired 
to the appropriate bypass input terminals on the 
VCIIC. The mono audio outputs from the VCIIC 
should be connected to the audio input of the 
commercial insertion controller. The mono audio 
output from the commercial insertion unit is then 
connected to the audio input of the channel 
modulator. 
Composite video is demodulated, unclamped 

and unfiltered. The composite baseband video 
connection from the satellite receiver to the stereo 
processor will remain unchanged. Remove the 
75 ohm terminator on J2 of the stereo processor 
and connect the 75 ohm RG59 cable from J2 

(Continued on page 33) 



GROWING 
W ITHOUT 
THE PAINS. 

SCIENTIFIC-ATLANTA 
MAKES UPGRADES 

AND REBUILDS A SNAP. 
Expanding your system's bandwidth 
with Scientific-Atlanta is as simple 
as snapping new modules into 
existing Scientific-Atlanta housings. 
Or dropping us in when the job 
calls for amp replacement or 
total rebuild. 

Our upgrade/rebuild program 
includes system analysis of cascade 
performance, project engineering 
consultation, system evaluation 
and feasibility studies. 

MODULAR COMPONENTS, 
MAXIMUM CHOICE. 

Our modular distribution concept 
gives you flexibility others can't. 
Our full line of push/pull, parallel 
hybrid and feedforward amps are 
available immediately in the widest 
choice of bandwidths (300/400/ 
450/550) and gains (22/26/30). 

SINGLE-FUNCTION MODULES. 
Modular components let you con-
figure a system with exactly the 
right combination of performance 
and economy... right to the end 
of the cascade. 

MINIMUM MAINTENANCE. 
Our use of discrete slope and 
gain controls, ultra-stable AGC/ASC, 
surge-resistant power supplies and 
heat-dissipating amplifier housings 
assures a smooth-running, main-
tainable system under the most 
demanding conditions.. yours. 

PART OF A FULL-LINE PACKAGE. 
In addition to our distribution amps, 
taps and passives, Scientific-Atlanta 
offers a complete line of compati-
ble, upgradable CATV products. 
And they're all backed by a com-
pany with a reputation for quality, 
service and support. 

So why not call us for more 
information about our painless 
upgrade/rebuild program? It sure 
can't hurt. Dial 1-800-722-2009 or 
write to: Scientific-Atlanta, Dept. 
AR, PO. Box 105027, Atlanta, 
GA 30348. 

Scientific 
Atlanta 
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Analysts k) 
Service Specialists 

CONVERTERS 
Expanded Repair Service includes Oak addressables 

and Jerrold addressables. 

Manufacturers Authorization 

4.gpegow 
'mg 

Including all factory authorized modifications. 

Servicing single channel and multichannel, 
unscrambled and addressable units by many 
manufacturers. 

LINE EQUIPMENT • HEADEND GEAR • TEST EQUIPMENT 
Servicing most manufacturers - Emergency service available 

SATELLITE EQUIPMENT 

Receivers, LNAs and block downconverters 

PROOF-OF-PERFORMANCE 
Vans equipped with computerized test equipment 

ean COMPUTER AIDED TESTING SYSTEM 
Monitors your system operation (frequency, levels 
d trends) local or remote 

Fully computerized - including reports 

Innovation in Services and Products for Cable 

Corporate Office: 
112 E bier Street 
Fenton, Mi 48430 
(313) 750-9341 

Eastern Facility: 
,25.5 Boston Ave 
N Columbia. SC 29169 

c03) 794-3910 
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Western Facility: 
2245 Camino Vida Roble 
Carlsbad, CA 92008 
(6191 438-4405 

RF /Superior: 
2010 Rine Terrace 
Sarasota, FL 33581 
(813) 922-1551 
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Beat the traffic. 
M/A-COM opens up a new lane for cable 

operators with our new 18 GHz microwave 
system. 

If you've been looking for an open 
frequency at 6 or 12 GHz, you're not alone. 
In many areas, they simply aren't available: 
there's too much traffic and not enough 
spectrum. 
M/A-COM's new 18 GHz micro-

wave system gives you another 
option: a wide-open band which 
the FCC has assigned to cable oper-
ators. It gives you 50% better link 
availability (or 40% longer range) 
than 23 GHz, and none of the con-
gestion of the lower frequencies. 
The MA-18CC is a fully-featured 

microwave system, designed to 
meet or exceed all RS-250B short-
haul performance specifications. It 
is field tunable, and a single gunn 

oscillator covers a wide selection of fre-
quencies so spare parts can be kept to a 
minimum. 

For over 20 years M/A-COM MAC has 
specialized in providing microwave radio 
equipment to cable operators and broad-
casters. Every unit with our name on it is built 

in our own factory, so we not only 
control the quality, but we know 
how to service it. 

For more information on 
how you can streamline your 
microwave needs, contact 
M/A-COM MAC, Inc., 5 Omni Way, 
Chelmsford, MA 01824, 
(617) 272-3100. 

- 
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Eastern Show 'magic' 
will include BCT/E 
ATLANTA—The 1987 Eastern Show, sponsored 
by the Southern Cable Television Association 
(SCIA), will offer BCT/E Certification Program 
review courses, as well as an afternoon of testing 
in all seven BCT/E categories. With its theme "Go 
for the Magic," the show will be held Aug. 30-
Sept. 1 at the Merchandise Mart/Peachtree Plaza 
Hotel in the Atlanta Market Center. 
Coordinated by the Society of Cable Television 

Engineers, the BCT/E Program was recently en-

dorsed by the SCIA (CT 6/87, page 11). 
The complete technical agenda for the show 

is as follows: 

Monday, Aug. 3/ 
8:45 a.m.—Introduction by Bill Riker, executive 
vice president of the SCIE 
9-9:30 a.m.—FCC update, with Cliff Paul 
(consultant) 
9:40-10:30 a.m.—Headend maintenance and 
measurement, with Richard Covell (General 
Instrument/Jerrold) 
10:40-11:30 a.m.—Amplifier technology, with 

It's 2 ammo 
Do you know where your database is? 

lohn Do,. 
F•'. tr 
1:' ?A 11137 
II 16 AS1 

-10-111 
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Plain Text 
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Encrypted Text 

Jones Futurex DES Encryptor - products provide 

• Secure Data Base 
• Secure Communication Links 

for the IBM PC or PC compatible devices 

JONES FUTUREXT., 
3079 Kilgore Road 
Rancho Cordova, CA 95670 
800-251-5111 in California 
800-251-5112 elsewhere 
Reader Service Number 57. 

ZERO IN ON MULTIPATHING 

with SITCO CIRCULAR POLARIZED ANTENNAS 
ECCP & EMCP SERIES 
Phone for information on our complete line 
of CATV and LPTV antennas. 

Reader Service Number 54. 

MSITCO Antennas 

Bob Loveless (Scientific-Atlanta) 
11:40 a.m.-12:30 p.m.—Test equipment, with 
Terry Bush (Wavetek) 

Tuesday. Sept. 1 
8:45-10:15 a.m.—BCT/E tutorial on Category 
VI—Terminal Devices, with Jim Farmer (Scientific-
Atlanta) 
10:30 a.m.-12 noon —BCT/E tutorial on 
Category I—Signal Processing Centers, with 
Alex Best (Cox Cable Communications) 
1-4 p.m. -BCT/E exams on all seven categories 

Chyron completes 
training facility 
MELVILLE, N.Y.—Chyron Corp., a manufacturer 
of character generators and other video equip-
ment, announced completion of a new three-
classroom facility here, designed to provide 
hands-on operator and maintenance training 
with its Models 4100 EXB, 4200, Scribe, RGU-2 
and VP-2. 

Operator training includes basic message 

10 AUGUST 1 987 COMMUNICATIONS TECHNOLOGY 
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composition, multicolor techniques, font and 
logo creation, display plane mixing and so on. 
Maintenance courses require knowledge of 
digital electronics and microprocessor systems 
and include systems architecture, components, 
peripherals, functions, software testing and 
troubleshooting. 

Delegation seeks 
high-tech firms 
WASHINGTON, D.C.—The U.S. Department of 
Commerce is once again seeking U.S. high-tech 
companies not currently selling in the United 
Kingdom or France to join its Matchmaker Trade 
Delegation Nov. 2-6. At the delegation in London 
and Paris, participants will learn the requirements 
for successful marketing in each country and will 
meet with agents, distributors and potential 
licensees or joint venture partners. 
According to the Commerce Department, the 

British and French markets are very receptive 
to American products. For example, in the U.K. 
market, over 60 percent of the high-tech elec-
tronic products sold are either imported from the 
United States or manufactured locally by sub-
sidiaries of American-owned companies. 

Current major areas of opportunity in the 
United Kingdom include local and wide area net-
works, test equipment, fiber-optic and microwave 
networks and DBS equipment. In France, elec-

SCTE appoints 
chapter director 
EXTON, Pa.—In order to coordinate the 
growth of new chapters and meeting 
groups, the Society of Cable Television 
Engineers named Richard Cole as its 
director of chapter development, a new 
position. Prior to his appointment, Cole 
was plant manager for Comcast Cable-
vision of Indianapolis. He was co-founder 
and served as the first president of the 
SCTE's Central Indiana Meeting Group. 
Cole will be temporarily based in the 
Indianapolis area. 
The SCTE recently added three new 

meeting groups, bringing the total 
number of chapters and meeting groups 
currently operating in the United States 
to 36. For more information, see this 
month's Interval. Cole 

tronic components, cable TV, video and satellite 
technology are expanding markets. 

For more information, contact Matchmakers, 
U.S. Department of Commerce, International 
Trade Administration, U.S. and Foreign Commer-
cial Service, HCHB 2116, Washington, D.C. 
20230. 

Who was that 
cable TV man 
DOLTON, Ill.—During a light rain, as he drove 
through the neighborhood checking lines for 
illegal cable hookups, Curtis Krause, lineman for 
Continental Cablevision, recently saw lightning 

TELSTA 
ONE SWEET DEAL 

ONE PACKAGE PRICE 
S24.120* complete and ready to go. The price includes an A-28 lift, 1987 Ford 
E-350 Van with V-8, auto-trans, 9500 GVVVR, aerial lift power unit (APUI and 
standard options such as 110 Volt outlets at basket and ground control 
stations, and emergency lower. 

ONE DIRECT SOURCE 
You buy direct from the manufacturer. No dealers, no third parties, no hassle. 

ONE YEAR WARRANTY 
its the strongest warranty in the industry and it's supported by Telsta's 
network of service and part centers. One call gets you factory-direct service. 

ONE CALL DOES IT 
Call 13031 427-3700 Ext. 311 to get the ball rolling. You'll get the most 
productive tool in the CATV industry at a price far lower than you expected. 
And faster than you expected too. Call today for one sweet deal. 

Utility version 1527.855r is the same Aerial 
Lift Package on a 1987 Ford F-350 chassis 
with V-8, auto-trans, 11000 GVWR and 
fiberglass body 

ate ',oleo.. 

'Prices slightly higher in California 
Prices good for 1987 chassis only 
1988 chassis prices may be higher 
All prices FOB TeIsta Plant excluding 
taxes and registration 

TELSTA çc7 ., 
A LIFT 

ABOVE THE REST 

Telsta 

A-28 

$24,120 
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strike a nearby two-story house. From his loca-
tion, he saw the bolt hit a rooftop TV antenna. 

"There was a big glow on the roof and the roof 
hopped off like a sheet of paper," he said. 
As a result, fire and smoke emerged from the 

second floor window. Immediately, Krause 
reported the incident by radio to his dispatcher. 
A woman, covered with insulation, and others 
evacuated the house. Then Krause and a neigh-
bor used a ladder and garden hose to douse the 
fire until the Dolton Fire Department arrived. After 
which, Krause moved his truck, checked on the 
residents again, then went back to work. (Rumor 
has it he left a silver connector behind.) 

Meter readers form 
new organization 
PHILADELPHIA—The Automatic Meter Reading 
(AMR) Association was formed at the annual 
Meter Reading Conference June 23. The pur-
pose of the new organization is to advance the 
state of telemetry technology for meter reading, 
distribution and control. According to Dr. Donald 
Schlenger, vice president of United Water 
Resources, among likely members of the assoc-
iation would be utilties companies, communica-
tions carriers, equipment manufacturers, other 
users of telemetry services, vendors, consultants, 
regulators and policy makers. 

For more information, contact AMR Associ-
ation, PO. Box 961, 345 Kinderkamack Rd., 
Westwood. N.J. 07675. 

• Over $1.3 million in gifts and pledges have 
been contributed to the National Museum of 
Cable Television as of April 20, 65 percent of its 
$2 million goal. Those interested should write to: 
National Museum of Cable Television, Pennsyl-
vania State University, Mitchell Building, Univer-
sity Park, Pa. 16802. 
• Tempo Cable, a wholly owned subsidiary 

of Tempo Enterprises, plans to establish 
Douglasville, Ga., as the site of its new national 
cable system headquarters. The MSO currently 
owns and manages 16 systems serving approx-
imately 16,000 subscribers. 
• Creative Management Systems has ex-

panded its San Francisco sales office to provide 
complete regional installation and training serv-
ices. CMS also opened a new sales office at 
16496 Bernardo Center Dr , Suite 210, San Diego, 
Calif. 92128, (619) 487-6140. 
• Pirelli Communication Systems has moved 

to a new, expanded headquarters to provide the 
company with greater manufacturing capacity, 
an expanded R&D area and a new OA lab. The 
new location is 2 Tower Dr., PO. Box 5031, Wall-
ingford, Conn. 06492, (203) 284-1680. 
• Eagle Cable, based in Tulsa, Okla., recently 

finalized the purchase of five more Oklahoma 
cable systems. The acquisition encompasses 
about 600 subscribers and nearly 1,400 homes 
passed. 
• NCS Industries of Willow Grove, Pa., recent-

ly signed an agreement to represent Monroe 
Electronics of Lyndonville, N.Y. NCS will repre-
sent the Monroe line of remote control/tone 
signaling and modular commercial insertion 
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SIMULSAT 
LIP TO 30 SA TELUTES SIMULTANEOUSLY! 

"We've noticed increased programming movement from one 
satellite to another Each (Simulsat) takes about the same 
space as one-and-a-half earth stations That makes it very 
cost-effective for us we've been very pleased with 
Simulsat's performance." 

David Willis 
Director of Engineering 
Tele-Communications, Inc. 

1140 East Greenway Street, Suite #2 
Mesa, Arizona 85203 

ANTENNA 
TECHNOLOGY 
CORPORATION 

(602) 264-7275 Reader Service Number 10. 
Reader Service Number 11. 

equipment in the middle Atlantic states area. 
• Panasonic announced that Jones Inter-

cable is offering the company's Model VCS-1 RF 
routing switch free of charge to the 18,000 
subscribers in the MSO's Sarasota Springs/Glen-
ville, N.Y., marketing areas. The offer is for those 
subscribers who have VCRs and have signed 
up for either HBO and Cinemax or HBO and The 
Disney Channel. 
• C-COR has signed a contract with Storer 

Communications to provide distribution elec-
tronics and system design for its 400-mile new-
build in Salisbury, Md. Storer also will use the 
company's field engineering services to provide 
technical training and assistance during startup. 
• Sacramento Cable recently signed a con-

tract with Times Fiber for the future supply of all 
aerial and underground cables as well as drop 
cables. 
• SecaGraphics Inc. of Golden, Colo., an-

nounced a contract with Rogers Cablesystems 
totalling over $1 million in computer-aided design 
and drafting systems in six Canadian locations 
in the Toronto and Kitchener areas. 
• Zenith filed a registration statement with the 

Securities and Exchange Commission for the 
sale of 2 million shares of common stock. Pro-
ceeds will be used for general corporate pur-
poses, including the reduction of short-term 
borrowing. 
• First Data Resources, based in Omaha, 

Neb., announced the completion of an agree-
ment to provide management information and 
subscriber billing services for Haefele TV of 
Spencer, N.Y. 

CableTek Center 
Products Inc. 

850 Taylor Street 
Elyria, Ohio 44035 

1-800-562-9378 
Call for complete information. 

Call for Catalog 
CableTek Center 
offers the most 
complete and 

versatile interior 
and exterior post-
wiring product 
line available. 

Your cable wiring 
specialists. 

Patent 
Pending 

Professional 
protection 

and security 
installation 
products. 
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GROWING BIGGER SHOULDN'T 
MAKE YOUR SIGNAL GROW WEAKER 

With Standard's Agile 24 receiv-
ers' loop-thru IF circuitry, upgrading 
your system doesn't have to mean 
degrading your signal, blowing 
your budget, or accumulating lots 
of downtime. 

Instead of replacing your present 
4-way splitter with an 8-way splitter, 
thus attenuating your 4 GHz signal 
output by half, Standard's loop-thru 
feature allows you to maintain full 
power as your system expands. 

All your need is a one-port 
jumper from your splitter to our Agile 
24M master receiver. 

Our loop-thru feature lets you 
drive up to 12 Agile 24SB slave units 
from the master without expensive 
power dividers, and without 
losing signal strength. 

4 GHz 

4 WAY POWER 
DIVIDER 

TO AGILE 24M 

BRAND X 
RECEIVER 

Our most relied-upon receiver 
Known industry-wide for depend-

able operation, the Agile 24M is a 
dual-conversion 4 GHz receiver that 

block downconverts to 760-1260 MHz. 
Its active loop-thru design sup-

plies the entire 500 MHz wide block 
of frequencies to Agile 24SBs. 

The Agile 24M's phase-locked 
loop synthesizer and effective AFC 
circuit combines with a temperature-
stabilized dielectric resonator oscil-
lator (DRO) to ensure rock stable 
operation. In areas where microwave 
interference is a problem, optional 
60 MHz and 80 MHz filters can be 
easily installed. 

Simple installation, testing and 
maintenance 

The Agile 24 MISB Series fea-
tures a low-profile 13/4 " chassis that 
occupies a single rack space. The 
front panel includes a three function 
meter that displays signal strength, 
C/N, and center tune; as well as 
convenient test connections and 
performance adjustment controls. 
It is Video-Cipher Ir tested and 
approved for all programs being 
scrambled. 

Backed with the industry's 
strongest warranty/replacement 
program 

Our satellite receivers are built 
to last, and our warranty program 
shows it. 

If a unit fails, call us and an 
immediate replacement will be 
shipped within 24 hours. 

If it's within our one-year war-
ranty, the replacement is free. Within 
years two through five, the replace-
ment is only $100. 

For more information on improv-
ing your system, and on the full 
line of Standard Communications 
TVRO products, call us toll free at 
8001243-1357 (in Calif. call direct, 
2131532-5300, ext. 275), or mail in 
the coupon below. 

Standard -1 
• Communications 
SATCOM Division 
P.O. Box 92151 
Los Angeles, CA 90009-2151 

Engineered to a new standard 

I'm planning to add satellite channels 
E Please send me a detailed 
brochure 
fl Have a sales representative call 

8/87 CT 
Name 

Title  

Company 

Phone  

Street 

L tï State 
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I like Ike 
By Isaac S. Blonder 

011(Jer tünglle Labordones Inc 

Presidents come and presidents go. We, the 
average citizens, while under the direct influence 
of everything political, are not intimately tied to 
any one administration. In my case, Roosevelt 
was a minor player, although he did pledge to 
England—before Pearl harbor-500 radar of-
ficers (myself included) to serve in the British 
armed forces. In contrast, Eisenhower left behind 
a legacy of good ideas and deeds that have in-
fluenced my thoughts and spare time activities 
ever since. 
When I arrived in England in February 1942, 

we were the first uniformed Americans to serve 
on detached duty with the British armed forces 
and our initial superior officers were British. Come 
June, the American brass arrived in London, and 
we were soon subject to the usual flood of direc-
tives from headquarters. One, however, on the 
9th of October 1942, caught my attention so 
vividly that I retain a copy to this day. Subject: 
"Negro Troops." Quoting from Eisenhower, it 
stated, "The spreading of derogatory statements 
concerning the character of any United States 
troops, either white or coloured, must be con-
sidered as conduct prejudicial to good order and 
military discipline and offenders must be prompt-
ly punished." It continued, "Coloured soldiers 
will have the same furlough and pass privileges 
and will have equal rights to places open to white 
soldiers. General Eisenhower desires that in 
cases where it is necessary to impose any restric-
tions that they shall apply to both races." It was 
no wonder that these sincere lifetime beliefs led 
to President Eisenhower's sending federal troops 
to Little Rock, Ark., in 1957. 
Another tribute to Eisenhower's unerring in-

stinct for human foibles was the reason for his 
visit to a death camp in Ohrdruf, Germany. "The 
things I saw beggared description. .1 made the 
visit deliberately, in order to be in a position to 
give first-hand evidence if ever in the future there 
develops a tendency to change these allegations 
merely to 'propaganda.' " 

For a man with a military education that was 
neither scientific nor business oriented. 
Eisenhower, in my opinion, was far and away the 
most perceptive president in his advocacy for 
science, education, democracy and peace in this 
century. Look at his strong support for science. 
Truman in 1947 vetoed the original bill to create 
the National Science Foundation, which was thus 
delayed for three years in starting. Eisenhower 
in 1954 convened a panel of leading scientists 
the Technological Capability Panel, chaired by 
Dr. Killian of MIT to study the growing Soviet 
military and technical powers. When the Rus 
sians launched Sputnik in 1957 the president 
responded by creating a permanent committee 
of science advisers with Killian as chairman and 
special science advisor to the president. In 
Killian's own words, "Eisenhower's receptivity to 
technological innovation and his use of the com-
mittee to resolve interservice and interdepart-
ment rivalries was the high water mark ir 
government-science relationships and its in-
vigorating effort on American science and 
engineering." Soon thereafter Eisenhower 
signed the Space Act of 1958 that created NASA. 
From a publication of People to People Inter-

national, "The roots of the Citizen Ambassador 
Program reach back to 1956 when President 
Dwight D. Eisenhower founded People to Peo-
ple." Eisenhower said, "I have long believed, as 
have many before me, that peaceful relations be-
tween nations require understanding and mutual 
respect between individuals." People to People 
was administered by the State Department until 
1961 when it became a private non-profit 
organization. In April, I joined with other 
engineers from the American Society of 
Mechanical Engineers in a trip to China organ-
ized by the People to People foundation. We 
visited four cities, several universities, power 
plants, shipyards and heavy machinery factories 
with the primary task of exchanging views on 
engineering management. There were no re-
strictions on any subjects for discussion, our 
criticisms were gracefully received and our hosts 
were unfailingly open and hospitable. 

President Eisenhower was certainly vindicated 
in his belief that face-to-face meetings lessen the 
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BCC-2 Cable Caddy 
BCC-4 Cable Caddy 
BWC-16 Wire Caddy 
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RG-6 3 ft. Jumpers 
BCP-100 Cable Clip 7mm 
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"If we are to preserve 
our place in history 
and our status as a 
nation, it will be 
through the quality of 
our science 
education." 

likelihood of armed conflict. (Parenthetically, we 
saw ample evidence of trade with the Western 
countries, none with the Soviet bloc!) 

If we are to preserve our place in history and 
our status as a nation, it will be through the quality 
of our science education and our practicing 
scientists. Eisenhower, a non-scientist, 
understood this as well as anyone and initiated 
many major programs to stimulate American 
science. One of his unpublicized acts, with which 
1 have been involved since 1970, was his 1958 
directive to the Army Research Office in North 
Carolina to fund and continue a Junior Science 
contest initiated by Dr. Githens the previous year. 
The Academy of Applied Science, in which I am 
a director, now administers this program. 
The Junior Science and Humanities Symposia 

provide the opportunity for young people to rub 
shoulders with noted scientists on college cam-
puses and to present student papers on their 
own experiments and research. Each year 7,000 
high school students compete at 46 universities 
throughout the United States and Puerto Rico. 
The winners compete once more at West Point 
and the finalists compete in London against 
American students from our worldwide network 
of military-based civilian schools. Since 1957, 
160,000 students have entered these contests. 
Your mind and heart would rejoice, as does 

mine, watching these scientifically gifted 
youngsters, our hope for the future, receiving the 
applause and encouragement needed to con-
tinue their hard labors to qualify as tomorrow's 
scientists for a nation able to keep the peace 
because it is strong and smart. 
Thank you, President Eisenhower. EB 
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TO allProve level ereasuremvnt accuracy of the meter 

please use Mrs chart below 10Mt 

Above 10Artir accuracy s ! 0.5d13 

33.3% more SAM. 
The industry's best signal analysis 
meter just got better. 

Introducing the SAMIIIE 600. 
Everything the SAMIII is, and 
more. A frequency range of 4 to 
600 MHz. Microprocessor 
controlled. Soft-touch key-
pad. Preprogrammed 
Video/Audio frequencies 
and channel assignments 
in Standard and HRC 
formats. "NEXT" key for 

automatic incremental up-channel 
tuning. Internal reference 

for temperature 
variations. 
The SAMIIIE 600 

quickly measures 
Hum modulation, and 
can accommodate 
spectrum analyzer dis-
play on an associated 
X-Y oscilloscope. 
For the CATV system 

Reader Service Number 14. 

engineer looking for the best signal 
analysis meter, there's only the 
SAMIIIE 600. 

For more information call us 
toll free, 1-800-622-5515. Or write 
Wavetek RF Products, Inc., 5808 
Churchman Bypass, Indianapolis, 
Indiana 46203-6109. 
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Shared environments and sheath currents 
By J. Richard Kimn 
WIre Tele-VIew Corp 

Whether we like it or not, the CATV system is 
an integral part of the power network. Our system, 
in addition to being powered by the power com-
pany, is bonded to the power company neutral 
at frequent and various intervals. But is the power 
company neutral really neutral? 

First let's take a quick course in power distribu-
tion. This will give us an insight into many of the 
problems we have experienced and never fully 
understood. The power system is similar to a 
CATV system in the following ways: 

CATV system 
Supertrunk 

Trunk 

Distribution 

Drop 

Power system 
Super-high voltage trans-
mission lines 500 kV and up 
Delta connected three-wire 
(35-250 kV) 
"Y" connected four-wire 
(5-35 kV) 
120/240 volt single phase 
three-wire 

Normally a communication system would not 
share facilities with a super-high voltage transmit-
ting line, so let's begin by looking at the basic 
power trunking system: three-phase, three-wire 
delta. The three-phase delta system (Figure 1), 
is used to transmit power between substations. 
No neutral wire is used and all three load cur-
rents (lu, lo) are equal. Typically, lightning 
arrestors (air gap) are placed at each end of the 
three conductors and occasionally at internment 
locations if it is a long transmission line. These 
lightning arrestors and their associated grounds 
will receive every lightning strike for miles of 
transmission line and should be avoided. 

Drive your own grounds and bond at the pole 
before and the pole after. In high lightning areas 
(e.g., Florida), some power companies will run 
a static line above the three-current conductors. 
This line is not a neutral but simply a continuous 
lightning rod to protect the transmission system. 
The static line is normally grounded at each pole 
and the CATV system would be required to bond 
to it. However, since it is grounded at each pole, 
lightning currents are dissipated with much less 
effect. 

Y-connected systems 
Virtually all modern distribution systems serv-

ing residential, small commercial and small in-
dustrial loads are Y-connected four-wire, 
multigrounded, common-neutral systems 
(Figures 2 and 3). The fourth wire of these Y-
connected systems is the neutral for both the 
distribution (primary) system and the drop 

"The more grounds 
and the better the 
ground, the more 
current is diverted to 
the Earth." 

Figure 1: Three-phase delta 
ILI 

Figure 2: Three-phase Y-connected power primary 
30 13.2 kV 'Li 

Figure 3: Typical primary distribution feeder 
12.47 kV substation bus 

Fuse cutout 
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  breaker 
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 \.. Feed point 

,-, Dist. trans. 120/240 V 
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switch for 
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Figure 4: Single-phase power secondary (balanced) 

(secondary) system. It is grounded at many loca-
tions and bonded to the CAN and telephone 
system at many locations. The distribution 
transformer that feeds individual drops is fed from 
one leg (phase) of the distribution line; one, two 
or all three of the phases may run down a par-
ticular street along with a neutral. The four-wire 
system is particularly economical for distribution 
systems since each branch circuit consists of only 
one insulated phase conductor and a bare unin-
sulated neutral. Also, only one primary fuse and 
surge arrestor is required at each transformer. 
The power company cannot know or predict 

with certainty the load on any of the three phase 
legs. It will depend on who has the air conditioner 
running, water heater on, lights on, etc. Thus in 
Figure 2, the three-load currents (ILI, 11_2, IL3) will 
not be equal and the imbalance will produce a 
current in the neutral (IN). The actual neutral cur-
rent will depend not only on the varying loads 
but also upon the power factors and equivalent 
line impedances. The power company considers 
neutral current of less than 50 amps normal with 
currents up to 150 amps not uncommon in areas 
with uneven growth patterns or uneven loading 
from industrial plant shutdown at night. Short-
term neutral current may exceed 300 amps from 
the loss of one or two of the three phases from 
an accidental pole knockdown, wire down, cur-
rent breaker tripping, etc. 

To further complicate matters, the 120/240 volt 
drop system (Figures 4 and 5) generates addi-
tional unbalanced currents that add to the com-
mon neutral current. The net result is that the 
power neutral we are bonded to throughout our 
system is not that inert ground that we thought 
it was, but an integral current-carrying part of the 
power system along with the cable system that 
is bonded to it. 

Figure 6 depicts the current distribution be-
tween the power company, the cable system and 
the earth ground. The current will be inversely 
proportional to their equivalent resistance Tables 
1, 2, 3 and 4 provide some typical resistance 
values. From these values, it can be deduced 
that the conductors will carry a good proportion 
of the neutral current rather than the ground and 
that the cable plant will be carrying about half 
the power company's neutral current. 

To determine how all this affects our cable 
plant, refer to Figures 7 and 8. The 50-amp cur-
rent (the CAN system share of the neutral cur-

Figure 6: Current 
distribution in shared 
environment bonded to 
earth ground 

R Power neutral 

Figure 5: Single-phase power secondary (unbalanced) 

rent) will induce an IR voltage on the cable as 
one moves away from the cable power insertion 
point, which will increase the farther that one is 
from the power insertion point. At amplifier #3, 
6,000 feet from the system power supply, the in-
duced voltage will be 35 volts. This voltage add-
ed to the normal raw AC power of 45 volts would 

result in 80 volts input to amplifier #3, which may 
be high enough to destroy the power supply. If 
not, the additional heat generated will result in 
premature failure of the amplifier station. Many 
times during a storm the power company will lose 
one or two legs of a three-phase distribution cir-
cuit, causing very high neutral currents and the 
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failure of an amplifier. 
The system technician may think the failure is 

a result of lightning when in fact it was a secon-
dary effect of a lightning strike that blew circuit 
breakers on two phases of the power company 
circuit. CAN amplifiers are powered by regulated 
power supplies and are protected from transients 
and surges by a number of devices. Most of this 
protection is only effective against transient 
anomalies; long-term overvoltage will destroy 
protective devices and eventually the amplifier 
itself. 
How do we measure LSC (longitude sheath 

current)? We can use a clamp on an AC voltmeter 
and measure thecurrent on the CAN cable bun-
dle. Or we can use a clamp on scope probe, 
which allows us to compare the phase relation 
between the sheath current and the cable AC 
square wave power. Figures 9 through 11 show 
the waveform of the cable square wave voltage 
and the resultant complex waveform at the 
amplifier in the presence of LSCs. These com-
plex waveforms cannot easily be measured with 
a conventional voltmeter but can be gauged in-
directly by measuring the raw DC voltage in the 
amplifier power supply before any regulation. 
This DC voltage is proportional to the RMS (root 
mean square) AC input voltage and most 
manufacturers specify it as minimum and max-
imum voltage for proper operation of the 
regulator Keep in mind that this is a phase-related 
phenomenon. It is possible to have voltage 
cancellation if the LSC is out of phase with the 
CAN square wave power, resulting in lower than 
expected amplifier voltages and producing hum. 
noise and distortion in the amplifier. 
There are a number of things that the CATV 

engineer can do to combat sheath current prob-
lems. First is to improve and/or increase ground-
ing. The more grounds and the better the 

The Star of our 
family 
robs 

mu 
attention. 
Pat. #4,451,803 

EAGLE COMTRONICS, INC. 4562 Waterhouse Rd Clay N.Y. 13041 

ground, the more current is diverted to the Earth. 
While Table 4 shows that typical 8-foot driven 
grounds measure 100-200 ohms, if we paralleled 
a large number of grounds (one at each pole) 

Figure 8 

Given: .750" trunk 
.500" feeder 
125 amp neutral current divided: 
25 A ground 
50 A power neutral 
50 A CATV system 

15 volt IR drop in CATV system to amplifier #3 
(45 volt AC square wave input to amplifier #3) 

CATV plant resistance (trunk, feeder, strand) 0.12 x 10 -3 ohms/ft. 

1) Cable system resistance 6,000 ft. cable x 0.12 x 10 -3 ohms/ft. = 0.72 ohms 

(2) Induced voltage on CATV system due to 50 amp longitudinal sheath current 

50 amps x 0.72 ohms = 35 volts 

(3) Combined voltage at amplifier #3 

45 volts (from system power) + 35 volts (2) = 80 volts 
Current-20 A/division 
Voltage-50 V/division 

UWE 
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„the rest of us join 
together to get the 
at ention we deserve 

The Eagle trap is the biggest selling and best known 
product manufactured by Eagle Comtronics. In fact, 
since the advent of cable television, it has constantly 
held the spotlight as the most popular CATV security 
device in the industry 

Programmable and Addressable 
Descramblers, Headend Scramblers, 

Remote Computer Slave Control, 
Test Equipment. MADE IN USA. 
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2, 4, and 8-way Brass "F" Port Directional Taps •-100% 
Pressure Tested & Polyurethane coated. 
MADE IN USA. Splitters. • Pat. #4,311,974 

But Eagle Comtronics manufactures an entire family 
of superior CATV security devices and distribution pro-
ducts. And though they may not be as well known to 
you as the trap, they are all cast from the same 
proven mold. 

Traps, Decoding Filters, Multiple Channel Traps, High & 
Low Pass Filters, Brass & Plastic Shields, Security Tools, 
IF & RF Encoders and Lower Adjacent Sound Oscilla-
tors. MADE IN USA. 

Batch Descramblers, Band Pass Filters 
and Video Amplitude Controller. MADE IN USA. 

Y.AGLEIIF 
COMTRONICS INC. 

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

TO ORDER, CALL TOLL-FREE: 800-448-7474 In New York, call 315-622-3402 In Canada, call Deskin Sales, 416-475-1412 In Europe, 
call Electro Service, Brussels, Belgium, 011-32-15-209575. 
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Table 1: Resistance of 
annealed copper wire 

Conductor 
size 
14 
12 
10 
8 
6 
4 
2 
o 

Ohms 
per foot x 10 -3 

2.5 
1.6 
1.0 
.63 
.40 
.25 
.16 
.098 

Table 2: Coaxial cable 
resistances 

Cable type 
.412 
.500 
.625 
.750 
.875 

1.000 

Resistance ohms 
per foot x 1O -

Shield 
.50 
.40 
.23 
.19 
.13 
.06 

Table 3: Resistance per foot 

Configuration 
.750 trunk - .412 feeder - 1/4 " strand 
.750 trunk - .500 feeder - 1/4 " strand 
.750 trunk - .625 feeder - 1/4 " strand 
.875 trunk - 625 feeder - 1/4" strand 

1.000 trunk - .625 feeder - 1/4" strand 

Ohms/foot x 10 -3 
.13 
.12 
.10 
.08 
.06 

Table 4: Typical resistance readings obtained with deep-
driven grounds 

Depth 
Driven 
8' 

16' 
24' 
32' 
40' 
48' 
56' 
64' 

Kind of 
soil Clay 

A 
29 
14 
8 

4.5 
3 
3 
3 
3 

Resistance (measured as each section is installed) 
D E F G 

270 
230 
48 
13 
10 
6 

140 
45 
15 
5.5 

75 
45 
21 
8 
4 

50 
23 
18 
8.5 
5.5 
2.5 

200 
22 
11 
9 

H  
45 200 
30 55 
9 40 
2 33 

16 

Clay Clay Clay 
Sand 

Clay and Clay Clay Sand 

the ground resistance can be drastically 
reduced—the effect of paralleling resistance. The 
use of power suppliesthat will handle large over-
voltages (e.g., switching power supplies) will yield 
improved reliability. If the problem is long term 
resulting from improper load balancing, you may 
be able to negotiate with the power company to 
correct the problem. 
The following general conclusions may be 

made with regard to potential problems with 
LSCs. 
• Amplifier power supplies farthest from the 
CATV power supply are the most likely to fail. 
• One expects the voltage to drop relative to the 
distance away from the CAN power supply; LSC 
(in the proper phase) reverses this trend. 
• If the LSC is out of phase it may drastically 
reduce the voltage at the amplifier station— 
producing hum, noise and distortion. 
• Total power consumption of the amplifiers will 
not balance the power output of the CAN power 
supply. 
• Measurement of raw DC voltage is more 
accurate than measuring AC voltage input to the 
amplifier station. 
• Switching regulators will withstand more over-
voltage than series-pass regulators. LI 

Current-20 A/division 
Voltage-50 V/division 

With GOLDEN IMAGE® You'll Enjoy True Stereo Music. . 
OT-6 Stereo 
TV Decoder 

OT-139 Quartz 
Tuning MTS Tuner 
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— MTS Stereo/SAP Decoder 
— Infrared Remote Control 
— Sleep Timer (90 Minutes) 

Control 
— Volume & Muting Control 

Manufactured & 
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KONYO INTERNATIONAL INC. 
1641 W. Collins Ave. 
Orange, CA 92667 
714-633-1025 
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818-909-0294 
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MRG Marketing 
614-231-9741 

3. New England 
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RF Technologies 
516-867-2137 
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ONLY HUGHES GIVES YOU 
THE POWER OF CHOICE 

30 

BROADBAND TRANSMITTERS 

O 

HUGHES FILLS THE POWER GAP WITH TWO NEW LOW-COST 
BROADBAND SOLID-STATE TRANSMITTERS 

ANow Hughes gives you two new economical ways of 
  delivering high quality cable TV programming to 

subscriber pockets. 

The HPOLE-112 broadband multichannel TV micro-
wave transmitter delivers up to 60 channels of TV pro-

gramming and provides 5dB more output power than the 
popular OLE -111 microwave line extender. This all solid-state 
transmitter accepts VHF inputs in the 54 to 450 MHz range and 
uses block upconversion techniques to reach the microwave 
transmitting frequencies of 12.7-13.2 GHz (CARS band). 

Need more power? The new feedforward microwave power 
amplifier has it—and when used with the AML- OLE -111 line 
extender, provides up to 10dB additional output power. The 

FFA-160 provides the full benefits of feedforward distortion 
cancellation across the 12.7-13.2 GHz frequency band, and, 
like the HPOLE-112, is housed in a temperature-controlled out-
door enclosure. 

For the facts on either of these new broadband transmitters, or 
on any other Hughes system, contact Hughes Aircraft Company 
today. Hughes Microwave Communications Products, Bldg. 245, 
P.O. Box 2940, Torrance, CA 90509-2940, or call toll free (800) 
227-7359, Ext. 6233. In Califor-
nia: (213) 517-6233. In Canada: 
COMLINK Systems Inc.,1420 Bayly 
Street, Unit 5, Pickering, Ontario 
L1W 3R4, (416) 831-8282. 

HUGHES 
AIRCRAFT COMPANY 

©1987 Hughes Aircraft Company 
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Lightning effects on converters 
Overvoltage in home wiring may develop from 
a variety of causes: lightning, momentary 
changes in power needs within the subscriber's 
home and power line failures during storms. 
Whatever the cause of the overvoltage, the con-
verter needs to be designed with these con-
siderations in mind. Non-momentary overvoltage 
conditions can easily be protected against by us-
ing readily understood design practices. This ar-
ticle will concentrate on momentary overvoltage 
conditions caused by lightning and discuss ways 
to design in overvoltage protection and test for 
susceptibility to failure. 

By Emory McGinty 
Soentule-Atlanta 

Lightning can enter the home two ways: 
through the AC power lines or through the CATV 
cable. Either way, the converter can be adversely 
affected. On the AC power lines, the electrical 
utilities have some protection against momen-
tary overvoltage but it is primarily for the purpose 
of protecting their equipment on the telephone 
poles. In a study done in 1969 where 400 loca-
tions in 20 cities were surveyed for lightning surge 
voltages, the most severe surge was limited to 
about 2,500 volts,. Unfortunately, the voltage is 
only part of the problem. As the voltage surge 
hits the converter, the voltage increases rapidly 
to its peak voltage (see Figure 1). 
The time it takes to reach its peak voltage is 

called T(peak).. After the peak is reached, the 
voltage will return to its normal voltage at typically 
a much slower rate. A common term used in 
measuring this "tail" is by measuring the time 
it takes to reach half its peak voltage, called T(tail). 
Table 1 shows how much these times can vary. 

Lightning surges that reach their peaks in on-
ly 1-2µs and have short tails are called cold 
surges. Their energy is high for a very short time 
and is responsible for arcing and even explosions 
if the lightning strike was very close. Lightning 
surges that have low amplitude peaks, 100-1,000 
volts and long tails have the potential for caus-
ing components to fail that were not designed 
to handle the high voltage. Therefore, the dura-
tion of the lightning surge energy is just as im-
portant as the peak voltage that was reached 

Surge protection 
When voltage surges occur on the AC input 

of the converter, most of the surge is absorbed 
by the line transformer. The transformer's ability 
to absorb energy depends on its internal 
resistance, inductance and capacitance. If the 
transformer cannot absorb the energy, then 
damage to the transformer results. If the 
transformer can tolerate the energy, then the 
energy is transferred to the transformer's second-
ary and on to the power supply circuitry. The most 
likely failures in the power supply circuitry are the 
rectifier diodes, voltage regulators and capaci-
tors. Metal oxide varistors (MOVs), spark gaps. 
AC line capacitors and filters placed before the 
transformer can be used to help reduce the 
energy of the surge. The accessory jack on the 
rear of the converter also should have some type 
of surge protection so that surges passed onto 

the accessory device. e.g., a television, will not 
be blamed on the converter or cable operator. 
There are several methods to protect the AC 

input of converters. The AC input is protected by 
a spark gap, filter capacitor and special trans-
former designed to withstand high voltage 
surges. The spark gap provides protection from 
high voltage surges between the hot and neutral 
line, the hot and chassis ground, and neutral line 
and chassis ground. The accessory plug is pro-
tected in the same manner. The effectiveness of 
these countermeasures has been shown by re-
peated testing and the few lightning-related 
complaints. 

However, even the most prudent attention to 
lightning protection is only as good as the 
grounding methods used at the subscriber's 
home. All too often, ground blocks are not used 
between the telephone pole and the RF input 
to the cable converter, even though the National 
Electrical Code Article 820-7 specifically requires 
the ground2. Even if ground blocks are used, the 
ground wire can pull loose of the ground bar and 

go unnoticed. Visual inspection of the ground 
block at each subscriber's home should be done 
each year. Otherwise, the amount of protection 
provided by these techniques will be reduced. 

Voltage surges, called sheath currents, occur 
on the RF input of the converter3. They are 
caused by excessive currents on the power line 
neutral during lightning storms, inducing 
voltages between the inner and outer conduc-
tors of a coax cable. The RF input of the converter 
must be protected against these excessive 
voltages, otherwise damage could result caus-
ing the RF performance to be seriously degrad-
ed or completely inoperative. Some commonly 
used methods to protect the RF input include: 
spark gaps, gas discharge devices and induc-
tive filters. A special spark gap built into the RF 
input and an inductive filter can be used to ab-
sorb the lightning surge and to protect the sen-
sitive RF circuitry. 
There are many ways to specify the amount 

of lightning protection provided to a cable con-
verter. As previously mentioned, it would not be 

Figure 1: Typical lightning strike 
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Figure 2: Lightning simulator test apparatus 
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"The 'universal' remote unit was taken one step further by Universal Remote Systems." 
Communications Enginetiiing and Design 

The Universal Difference. 

The difference in universal remote control units is 
UNiWAND. The state of the art, user friendly, pro-
grammable hand controller. The UNiWAND 
eliminates remote clutter, simplifies subscriber 
operation and will never become obsolete. 

Audio/Visual Compatible 
The UNiWAND enables the subscriber to control any prod-

uct including CATV converters, pay per view services. all 
VCR's. all CD players and all TV's manufactured with IR 
remote capability The UN1WAND can control up to eight 
completely different devices at one time' 

Latest Technology 
The UNiWAND is manufactured under the most 

recent state of the art manufacturing techniques includ-
ing surface mount technology The database is 
updated continuously as new codes are implemented 
by the manufacturers. It has the capability to control 
most special features such as split screens, remote 
color and tint controls available on the latest con-
sumer electronic products. 

Never Obsolete 
The UNiWAND is the simplest and most 

cost-effective reprogrammable universal 
remote. This unit is programmed via an 
IBM PC or compatible computer to include 
any future advancements in technology If 
a subscriber should purchase an enter-
tainment product that was not available 
at the time he/she received the UNi-
WAND remote, the controller can be 
updated at the cable office or any one 
of the 820 CBA service centers 
nationwide This feature will insure 
that the UNiWAND will never 
become obsolete as product lines . 
change. 

;$1 
The RS 232 port built into 
the hock of the UNiWAND 
enables its updated dala 
library to control the 

latest products 
available' 

Also available from Burnuo & Sims, 13031 094-6446 

•IF 

o 

MacroKeys 
One button macro 
keys allow multiple 

functions to be stored 
and implemented by 

pressing a single 
keystroke. This feature 

allows the subscriber to 
access a chain of command for 
frequently repeated functions 

Consumer Friendly 
The UNiWAND is a quick learner' Its 

extended database eliminates the need 
for extensive and time consuming 

learning modes By pressing no more than 
4 pushbuttons, the UMWAND searches 
and locks into the proper code of the 

device to be controlled within seconds 
The color coded keys are easy to read 
and easy to use The subscriber can 

operate the UNiWAND by learning lust a 
few simple steps. 

The UNiWAND is a truly different 
universal remote. This very affordable unit 

will-soon become the standard for the industry 
lb get all the facts about UNiWAND. call 

toll-free 1-800-422-2567 or 
(303) 694-6789 today! 

UNWERSAL REMOTE 
SYSTEMS, INC. 

A division of Cable Exchange, Inc. 
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reasonable to specify the amount of lightning 
protection of a converter by simply stating a max-
imum voltage level of protection. How well a con-
verter handles lightning is a function of the source 
of the surge, the duration of the surge, input trans-
former in the converter, the converter's power 
supply, any lightning protection that was used 
and the effectiveness of the grounding present 
at the subscriber's home. Do not be misled by 
published specifications that only address volt-
age levels. Ask the manufacturer for details on 
how the converters were tested and exactly what 
protection techniques were used in its design. 

Testing to avoid a failure 
We studied the causes and effects of lightning 

failure on converters in order to define a test that 

Table 1: Variations in 
voltage times 

T(peak) 
T(tall) 

Min. 
1ps 

10ps 

Avg. 
2µS 

40ms 

Max. 
30µs 

250µs 

could be used to determine how safe a converter 
was before it was shipped to a customer. Con-
verters of all types were collected that had failed 
due to high voltage surges. The amount and 
duration of the overvoltage was determined by 
experimentation in an effort to duplicate the 
damage seen in the converters. Once the cause 

THE BEST 
GROWID Ammo 
No it's not Scottsdale, Marco 
Island, or Palm Springs. 

It's Carolina Galvanizing with the 
broadst array of qualified 
copper-bonded and galvanized 
ground rods for every major end 
use requirement. 

That's Carolina and that's why 
our products are used 
by contractors and 
utilities through-
out the U.S. 
and 

minfill111 
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in many 
countries 
around the world. 

So make it easy on 
yourself. 

Ask for Carolina Galvanizing. 

CAROLINA GALVANIZING 
UTILITY PRODUCTS DIVISION 
PO. Box 487. Aberdeen, NC 28315 
Call Toll Free 1-800-334-2156, In NC 919-944-2171. 
FAX Number 919-944-2511   Telex 802804. 

Reader Service Number 21. 

of the overvoltage was understood and could be 
duplicated, a test method could be defined that 
would protect the converters. The results sug-
gested that a test voltage of 3,000 volts across 
10 microfarads was more severe than would be 
expected in the field. In order to provide a large 
degree of safety margin, we chose 3,500 volts 
as a test criteria for both the RF input and the 
AC line input. The test circuit is shown in Figure 2. 
The capacitor is charged by a high voltage 

supply of 3,500 volts. Once the desired voltage 
across the capacitor is obtained, the high voltage 
supply is removed from the capacitor and the 
test is ready to begin. The capacitor is connected 
to either the AC input or RF input and the switch 
is thrown to discharge the capacitor into the con-
verter. The same test circuit could be used for 
both the AC input as well as the RF input. A high 
voltage surge into the low impedance of the RF 
input causes the voltage across the input induc-
tor to reach +6,000 volts or higher. The tail 
reaches half the peak voltage in approximately 
4 µs. The RF input circuitry must be capable of 
handling momentary high voltage of this type. 
How the high voltage surge reacts to the AC in-
put depends to a large extent on the impedance, 
inductance and capacitance of the transformer 
being used. We have used this test with several 
transformers ranging from 50 to 150 ohms series 
resistance with success. 

All models of our converters are tested to multi-
ple hits at 3,500 volts during the initial design and 
during production on a sample basis. The 3,500 
volts across the 10 microfarad capacitor is a good 
compromise between hot and cold lightning 
surges. It tests the integrity of the filter com-
ponents below the voltage thresholds for a spark 
to occur and tests the spark gap at higher 
voltages. 
Cable operators should be careful when se-

lecting a converter based on its lightning protec-
tion. The voltage rating alone is not an accurate 
indicator of the converter's lightning protection. 
When comparing cable converters, find out how 
each manufacturer verifies its converters against 
lightning. Obviously, no test will protect against 
hits close to a house or poor grounding protec-
tion. This test will provide an early indicator for 
the potential for a problem. 

It must be stressed that working with high 
voltages can be very dangerous. Normal safety 
precautions used around 110-volt house current 
are not adequate for the high voltages previously 
discussed. L.1 
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Broadband: 
The leader in upgrade electronics 

Upgrading rather than 
rebuilding has been the 
cost effective way of 
extending the life of cable 
systems by many years 
thus adding profits to the 
bottom line. 

Broadband originated 
the concept of upgrading 
almost 9 years ago and we 
have continued our leader-
ship ever since. 

You can feel confident 
with the technical super-
iority and reliability that 
we have always been 
known for. 

We don't look for quick 
fixes, we engineer long 
term solutions to your up-
grading problems. 

The result is electronics 
better than the original 
equipment that you are 
upgrading. 

We stand behind our 
product too. Our upgrades 
have a one-year warranty 
and we are always there 
to discuss any immediate 
problems by phone. 

For more information 
call Broadband Engineer-
ing at 800-327-6690 (in 
Florida 305-747-5000) or 
write us at 1311 Commerce 
Ln., Jupiter, Florida 33458. 

For quality, performance and service, call Broadband 
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Quality and Innovation 
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The purchasing process 
By David Willis 
Tele-Communcabons Inc 

Complex, fraught with detail and vital to the 
functioning of the business: This is an accurate 
(if somewhat simple) description of "purchas-
ing." This task involves the determination of the 
specific product needed, the accurate assess-
ment of proper pricing, the timing of need and 
availability, and the selection of the proper mode 
of transport from vendor to field site. Assuming 
all these have been accomplished in good order, 
the purchase then must be tracked to verify 
delivery of the proper product at the proper time 
to the right place and in the right quantity. 

To determine the proper product, many com-
panies employ an evaluation approach that tests 
new products and periodically reverifies old 
ones. This department is normally charged with 
establishing specifications and parameters of 

use for products. Obviously this activity performs 
the function of rejection as well as acceptance 
of equipment. There is almost never a "perfect" 
product; hence, testing frequently does not find 
• a clear-cut, first-place entry—rather, several ac-
ceptable items. 

Products should be placed in widely separat-
ed field environs and assessed through empirical 
data. Factors that also affect selection are such 
matters as the need for Underwriters Laborato-
ries approval, safety considerations, required 
longevity and a host of other requirements. 
Evaluation should be performed by a single en-
tity within the company. This ensures that com-
parative testing is done fairly since it uses the 
same test equipment and procedures. It also 
minimizes the duplication of effort. 

Selection also means that the item is priced 
so that it is economically viable for the task pro-

"There is almost never 
a 'perfect' product... 
rather several 
acceptable items." 

posed. Assume Product "A" is superior to com-
petitive products by 10 percent. If it is priced 
higher by 50 percent, serious consideration must 
be given to the real value of its advantage. While 
price is always a major consideration in select-
ing products, it should never be the sole factor; 
quality as well should be a criterion. 

Useful life 
Price also should be correlated to the useful 

life of the product. "A" might have a 50 percent 
longer life than its competition, which could make 
it a wiser choice. And perhaps ' A" takes less time 

•.• 

"We are not selling, 
We are buying." 
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RECOVERY 
SYSTEMS 
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CONVERTERS M-35 
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JRX 

********** 
FOR SALE 

SPECIAL LOW LOW RATES * 
Regular Special 
Prices Low Prices 

20,60 15.00 
12,50 10.00 

8.00 
8,00 6.00 

1.6-.-50 12.00 
J. JERROLD TRUNK AMPS 

JN 300 MHZ All With Housings. 

Regular * STATIONS Prices  

1# AGO Trunk w/dist. 1%0 
2# MGC Trunk w/dist. 310,819 
3# AGO Trunk only 2OEO 245.00 
4# MGC Trunk only 2.3e;et, ≥oo.00 
5# High Gain dist. 340:00 270.00 

Taps • 300 MHZ, FFT, EFT RMS S&5 $2.50 

Special 
Low Prices 
315.00 
270.00 

"VOLUME DISCOUNTS AVAILABLE" 
* All equipment is in workable condition. Don't miss out on these 

super low prices. 

AMERICAN CABLESYSTEMS OF FLORIDA 

141 N.W. 16th ST. 
Pompano Beach, FL 33061 

(305) 946-0099 
Contact: Kurt Kerrigan 

********* 
Reader Service Number 24. 

30 AUGUST 1987 COMMUNICATIONS TECHNOLOGY 



Another Shipment From 
ceoq Just Arrived. 

Available For Immediate Delivery. 

Need 100 Miles of Plant 
Or Just A Line Extender. 

Call Now 
Toll-free 

800-523-5947 
In PA. 800-492-2512 

zporler 
cable equipment, inc. 

969 Horsham Rd. • Horsham, PA 19044 
Reader Service Number 25. 



to install. Again, this could dramatically affect the 
comparative long-term cost of the competing 
products. In other words, all aspects must be 
considered to arrive at a realistic cost 
comparison. 

It is imperative to accurately assess the tim-
ing of product delivery. For example, it is extreme-
ly wasteful to buy, ship and have on hand large 
quantities of materials on July 1 for a project that 
begins in September. It is also wasteful to have 
100 miles of equipment on hand on July 1 for 
a project that contemplates a build rate of 20 
miles a month for August through December. 
Equipment deliveries should be staged to 

coincide with usage. The trick here is to be aware 
of lead times and project schedules, and time 
the delivery of all materials to precede the need 
by a safe margin. Remember, while it is wasteful 
to acquire materials too early, it is disastrous to 
have construction personnel standing idle while 
awaiting delivery. Most vendors can provide lead 
times and it is to their benefit to give such timing 
accurately. (A vendor with a reputation for can-
dor has a most valuable asset.) 

In attempting to provide materials on a timely 
basis, the purchaser has other problems to 
resolve. It is not always possible to make all pur-
chases from a single vendor. In the extreme, you 
might buy electronics from one vendor, cable 
from another, power supplies from yet another, 
converters from a fourth and drop materials from 
a fifth. Each and every one of these lines must 
be coordinated to fit the project. All deliveries 
must be timely, in the proper amount and must 

"While it is wasteful to 
acquire materials too 
early, it is disastrous to 
have construction 
personnel standing 
idle while awaiting 
delivery" 

meet the overall project needs. 
Special care must betaken to ensure that items 

in a given product line are delivered so as to be 
totally usable for the project. Almost every pur-
chaser has encountered the situation where all 
amplifiers, housings, power supplies, etc., were 
delivered on time only to be rendered useless 
for want of equalizers, pads or some other low-
cost item. 
A manufacturer looks to achieving a high dollar 

volume of produced goods. It seldom considers 
that, while amplifiers might make up 98 percent 
of its dollar volume, they cannot be placed in ser-
vice without pads and equalizers (which are on-
ly a fraction of the company's output dollar 
volume). Many manufacturers have become 
much more conscious of this in recent years and 
try hard to avoid this trap. 

It will still occur, however, unless the manufac-

turer has the proper input from the purchaser; 
the ordering of materials must be complete and 
comprehensive. The answer to this is, of course, 
the BOM (bill of materials). It is essential that the 
BOM encompass every aspect of the job to be 
performed and give complete details. 

Transport of materials can be held to minimal 
cost through the correct timing of material 
deliveries. In general, surface shipments are 
relatively inexpensive by truck. When poor tim-
ing occurs, there is frequently a need to send 
shipments by express or air, generating extreme-
ly high shipping costs. 

Freight costs as compared to purchase 
volume is a good barometer of planning efficien-
cy. If the need for materials becomes so acute 
that alternate shipping must be used, one can 
almost guarantee that proper receiving 
documentation and logging in and out of 
materials will not be accomplished. When 
shipments are made by routine methods they 
can be logged in, counted, warehoused and 
tracked. 

Accurate and complete 
As a purchaser, you must have accurate and 

complete information from all contacts, vendors, 
evaluation personnel, field engineering, 
designers and carriers. You must have accurate 
project scheduled and projected start and com-
pletion dates. The purchaser is dependent on 
others for much of the information required to 
make decisions. Performance depends to a 
great extent on the accuracy of decisions. 
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Trap Evaluation Laboratory 
At The 1987 Eastern Show 

• Bring your existing trap products to booth #417 

• Testing Available 
1. Spectrum Analysis for electrical parameters. 
2. Temperature stability -40° to 140°F. 

• Moisture Resistance Chamber 

• Level of Security/Sleeve Removal Test 
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of the stereo processor to J1 of the VCIIC. Place 
the 75 ohm terminator on J2 of the VCIIC. 
The video output of the satellite receiver is 

connected to J3 of the VCIIC by a suitable RG59 
coax cable. The video output connector J4 of 
the VCIIC is then connected to the video input 
of the commercial insertion equipment. The 
video output of the commercial insertion unit is 
then connected to the video input of the channel 
modulator 
The preroll control circuit contact closure 

output is obtained from pins 8 and 10 of the 
24-pin connector on the Wegener stereo 
processor The commercial insertion equipment 
must provide a continuous closure output for the 
length of the local avail. This closure should begin 
at the point between network programming and 
the start of local commercial insertion (eight sec-
onds after beginning of preroll command). 
Finally, this closure is wired to J10, pins 16 and 

24 of the 24-pin connector of the Wegener stereo 
processor. 

If you need additional information, contact Paul 
Beeman of Viacom at (212) 713-6646; Wegener 
Communications service department at 
(404) 623-0096; or Allen Kirby, vice president of 
sales and technical services for Falcone 
International, at (404) 427-9496. 

SCTE happenings 
We would like to welcome aboard Rick Cole, 

the SCTE's new director of chapter development. 
He is co-founder and first president of the SCTE 
Central Indiana Meeting Group. We know he'll 
do an excellent job for the Society. 
The SCTE also announced the formation of 

three new local meeting groups—bringing the 
total number of chapters and meeting groups 
to 36. The three new meeting groups are: the 
Southeast Texas Meeting Group out of Houston; 
the North Country Meeting Group from Minne-
apolis/St. Paul; and the Tennessee Meeting 

Group from Nashville. 
The Society also is seeking nominations for 

potential board mem bers to fill vacancies in eight 
of its 12 regions and one at-large position. 

Monthly, the Society uplinks videotaped 
programs on technical training. These tele-
seminar programs may be received by any cable 
system. (See this month's Interval for dates and 
programs.) 

Last, but far from least, the 1987 Eastern Show, 
Aug. 30-Sept. 1, will feature BCT/E Certification 
Program review courses and testing in all seven 
BCT/E categories. Technical workshops also will 
be conducted. (See "News," page 10.) 
The SCTE is pumping stronger than ever. A 

lot is being accomplished by the Society to better 
the technical community. If you're not an SCTE 
member, join now. If you are already a member, 
participate in your local chapter or meeting 
group. 
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To upgrade or to rebuild 
By The Engineering Staff 
American Television and COMMUflIcatIons Corp 

The multimillion dollar question: Should we 
upgrade or rebuild? The intent of this article is 
not to answer the question but to provide enough 
information and examples to stimulate thought 
in the area of options that should be evaluated 
before a major decision is reached. 

First let's establish the major points of an 
upgrade vs. a rebuild. An upgrade is a modifica-
tion of the existing cable plant. During this pro-
cess you retain some major portion of the plant. 
For example, changing all the electronics, taps 
and passives, but retaining the cable, strand, 
hardware and spacing. A rebuild is a replace-
ment of existing cable plant. During this process 
you seldom retain parts of the plant other than 
(possibly) strand, hardware and subscriber 
drops. 

With the point that many cable systems have 
reached in their franchise life, a common dilem-
ma they are now facing is that of analyzing the 
current channel capacity of the plant and what 
economically viable options exist to increase that 
capacity. As in many other areas in the com-
munications industry, technological advance-
ments over the last five years have occurred at 
a rapid pace. There are now many options avail-
able to the system operator to increase plant 
capacity that were not available as little as five 
years ago. as well as some new fiber-optic 
technology that many feel will be economically 
viable in the next three years. 
The challenge now in front of many system 

management staffs is to determine a means to 
increase plant capacity in a manner that fulfills 

current marketplace and franchise requirements, 
yet does not create a debt load that precludes 
them from taking advantage of new technology. 

Let's look at an example of what a cable 
operator may be faced with today. We're going 
to deal with a system that has 1,000 miles of plant, 
is 10 years old and operates currently at 270 
MHz. It is ref ranchising and has a need to ex-
tend the bandwidth to at least 330 MHz. The 
plant has had moderate maintenance problems 
for the past few years. 

Two choices 
The first idea was to rebuild the plant to 400 

MHz. This would involve replacement of every-
thing except the strand. Once the plan was com-
pleted and the bill of material assembled, the cost 
was about $13 million. This included the removal 
of the old plant. Another choice was to upgrade 
to 330 MHz. The bill of materials was completed 
and a cost of $3 million was arrived at. The 
upgrade can be accomplished by modifying the 
existing electronics and replacing any passives 
that will not properly pass 330 MHz. 
So where do we want to go? As we can see, 

there is a $10 million difference in these examples. 
(While they are not accurate to the exact dollar 
amount, they do represent the kind of variances 
found between an upgrade vs. a rebuild.) 

In order to make an intelligent decision we 
must first examine what our objectives are. Do 
the dollars spent on the project make good 
sense? If our 1,000 miles of plant had 60,000 
subscribers and we could raise the basic rate 
$1, we would have an additional $60,000 a month 
to pay for the upgrade or rebuild. (There is more 

involved in where the $1 goes, but this is just for 
discussion's sake.) This equals $720,000 a year. 
To pay off the upgrade would take 4.17 years; to 
pay off the rebuild would take 18.06 years. 
Other questions: Do we want to create im-

mediate capacity for new business ventures, or 
can we live with an interim step that will allow 
future plans to be implemented on an incremen-
tal basis? How confident are we that technology 
will continue to develop to a point that our ex-
isting facilities will be able to be upgraded again 
in the future? If past history is any indication, it 
seems apparent that the manufacturers of elec-
tronic devices will continue to push the envelope, 
and we will see a continuing trend of new devices 
with higher gains, lower distortions and greater 
bandwidths being introduced to the market-
place. 
A common statement used in the justification 

of a rebuild is that by replacing the plant many 
problems that are caused by the condition or 
quality of the existing facilities will be overcome. 
While this may be true, the replacement is only 
a temporary fix since the condition of the plant 
is usually a direct reflection of the technical staff 
who maintains it. Even in situations where the 
original quality of construction or design created 
operational problems, the innovative system with 
aggressive maintenance programs has found 
ways over time to improve the system to a "bet-
ter than new" condition with limited expenditures. 

Will we be required, now or in the near future, 
to rebuild the system because of franchising im-
plications? This trend seems to have diminished 
recently, thereby placing this decision back in 
the hands of the operator. It is reasonable to 
assume that it we are doing a good job of meeting 
the demands of our marketplace and providing 

(Continued on page 47) 

Active equipment 
upgrade 

Utilizing existing amplifier spacings, the 
accompanying tables illustrate worst-case 
conditions. While these conversions will 
work in the majority of cases, it is often 
possible to use a less expensive technol-
ogy than indicated on the chart. For 
example, converting from 220 MHz to 330 
MHz shows feedforward equipment 
specified. Under certain more favorable 
conditions, it may be possible to use 
power doubling or even high-gain push-
pull instead. All less expensive alternatives 
should be exhausted first. 
Assumptions: Original design uses 

push-pull amplifiers, spaced at 22 dB with 
a maximum cascade of 25. The table 
assumes that all attenuation is due to 
cable loss, which is worst case. The 
presence of significant flat loss will change 
the results for the better. 

Table 1: Upgrade conversions 

Converting to 

Converting 
from 

270 300 330 400 450 
220 PD PD FF FF — 
270 — HG PD FF FF 
300 HG PD FF 
330 — — PD FF 

Table 2: Attenuation conversions 

Converting 
from 

Ba 

Converting to 

270 300 330 400 450 
220 24.6 26.1 27.5 30.4 32.4 
270 22.0 23.3 24.6 27.2 29.0 
300 — 22.0 23.2 25.7 27.4 
330 — — 22.0 24.3 25.9 
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the proper degree of customer service, we 
should be able to obtain franchise renewals and 
extensions without having to commit huge capital 
resources to rebuilds. 
The key issue therefore becomes whether the 

short-term requirements can be satisfied through 
an upgrade of existing plant assets vs. a total 
replacement of plant assets—that is, a complete 
rebuild. It is a safe bet if the system undergoes 
a complete rebuild today, the capital expenditure 
debt incurred will exclude them from being able 
to consider utilizing any new technology for at 
least the next seven to 10 years. The tendency 
to decide on the rebuild route is certainly an 
understandable position, since it is a very 
straightforward plan of attack. 
By comparison, the upgrade analysis requires 

a much more tedious planning and thought pro-
cess. There are many different upgrade options 
available, and to choose the best one is a very 
difficult project since it requires evaluating the 
condition of nearly every aspect of the plant. 
Upgrade analysis also requires many more itera-
tions of the design process, and therefore takes 
longer to formulate the final plan. 
We are not trying to say that you should never 

rebuild a plant, but rather, that there are options 
available that may be more attractive and, at any 
rate, need to be discussed and debated before 
a decision is made. 

Microwave and rebuilds 
AML microwave may be considered as an 

alternative to shorten existing trunks and expand 
into new franchised areas. For existing AML 
systems, recent technology improvements in 
receiver noise figures and additional low noise 
preamps allow one some flexibility when adding 
channels to multihub system configurations. 
Some of the older broadband receivers have 

noise figures (N Fs) of 13 dB. These systems can 
be modified for 10 dB NFs or a 3 dB improve-
ment. This allows doubling the number of existing 
channels and available transmit output ports with 
no net loss in performance. A single low noise 
amp (LNA) is now available with a noise figure 
of 7 dB. Dual-stage LNAs can bring the receiver 
NF down to about 5 dB. These modifications 
should be considered before a decision is made 
to switch to an AM L high-power transmitter array. 
FM microwave should be considered to carry 

video signals from remote studios to the central 
headend or AML x-mit site. These systems can 
be designed using CARS frequencies or 23 GHz 
for paths of three to five miles in length. There 
is a new microwave line extender that accepts 
up to 60 channels at VHF, block converts to 
microwave and can be used to extend the system 
three to five miles or power split the output to feed 
several multifamily high-rise units. 
A solid-state broadband RF repeater also has 

become available that can turn the corner in 
order to clear a tall building or extend the path 
in a different direction; it works like an active beam 
bender. Li 

Contributors to this article were: David Pangrac, 
Perry Rogan, Steve Johnson, Ron Wolfe, Jay 
Vaughan, Jack Sanders and Bob Schumacher 
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The choice is yours 
By Thomas J. Polis 
communcai,ons ConStruct,on Group Inc 

Purchasing of material and equipment com-
monly employed in cable TV systems used to be 
relatively simple. You would first determine your 
needs and then search for the best prices, terms 
and delivery from the manufacturer or distributor 
of the products that were required. While the 
basis of good purchasing procedures has not 
changed, the complexity that has been added 
to each area has and purchasing a simple com-
ponent can be like a trip down the Amazon— 
fraught with danger and unseen hazards. 

Trunk amplifiers are a perfect example of the 
complexity that has been added. Trunk amps 
used to be purchased as a single unit, specified 
by the function that was to be performed. This 
usually meant a maximum of five choices: 
1) Trunk only, 
2) Trunk with bridger, 
3) Trunk with automatic gain control, 
4) Trunk with bridger and automatic gain con-

trol, or 
5) Terminating bridger. 

It was understood that when you would order 
these amplifiers they would include a housing 
for strand mounting and the required DC power 
source. A single nomenclature and part number 
was all that was required on the purchase order 
and the packing slip was easily matched to the 
order. Other components necessary for the 
operation of the equipment—such as attenuator 

pads, equalizers and feeder splitters—were also 
pretty straightforward. Each amplifier needed 
one of each, thus only values were to be 
determined. 

Technology has dramatically improved and as 
a result we now have choice! We can now select 
not only the functions to be performed but the 
technology to be used in performing that func-
tion. As a result we are no longer able to specify 
a trunk amplifier as a single line item, but must 
break it down into the modules that are used to 
"build" an amplifier. Additionally, the optional 
parts list has grown to include not only the 
equalizer, pads and feeder splitters, but also in-
terstage equalizers and pads, response equal-
izers, circuit breaker options, programming 
cards, plug-in filters and pre-selectors, test switch 
boards and internal power director cards. It is 
not uncommon to see as many as 10 to 14 line 
items on a purchase order to identify a single 
trunk station. Some manufacturers still provide 
a nomenclature for a trunk amplifier by function 
but they, for the most part, ship by modules (thus 
packing slips are difficult if not impossible to 
match to the purchase order). 

In addition to the basic purchasing problems 
that have been created by the advance of 
technology, the new selection of modules can 
impact the cost vs. performance at a system level. 
For example, one can now choose at least three 
technologies in each of the three modules—trunk, 
bridger and line extender. The technologies are: 

• Conventional push-pull, 
• Parallel or power doubling IC, and 
• Feedforward IC 
This factor means that you can now build a 

matrix of possible module configurations, each 
of which has a quite different price tag but all can 
probably meet the same system performance 
at varying output levels. The following analysis 
was performed for a typical system using the 
various configurations of the available 
technology. 

Desired performance for 78,736 feet of trunk 
system (losses based on 860 OR cable for trunk): 
1) Carrier-to-noise = 44.5 
2) Carrier-to-composite third order = 55 
3) Carrier-to-cross modulation = 52.5 
4) Channel loading = 60 
5) Tap output specification = +13 
6) Temperature range = 68°F 
• Configuration 1 uses power doubling trunk 

amps, bridgers and line extenders. 
A) Operational gain = 22 
B) Cascade = 34 
C) AGC/ASC = Every station 
D) Operating levels: 

1) Trunk output = 32.5 w/6 dB slope 
2) Bridger output = 43 w/8 dB slope 
3) Line extender output = 40 w/8 dB slope 
• Configuration 2 uses feedforward trunk 

amps with power doubling bridgers and line 
extenders. 
A) Operational gain = 29 
B) Cascade = 35 
C) AGC/ASC = Every station 
D) Operating levels: 
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1) Trunk output = 38 w/6 dB slope 
2) Bridger output = 48 w/8 dB slope 
3) Line extender output = 45 w/8 dB slope 
• Configuration 3 uses feedforward trunk 

amps, power doubling bridgers and conven-
tional line extenders. 
A) Operational gain = 29 
B) Cascade = 25 
C) AGC/ASC = Every station 
D) Operating levels: 

1) Trunk output = 38 w/6 dB slope 
2) Bridger output = 47 w/8 dB slope 
3) Line extender output = 44 w/8 dB slope 
• Configuration 4 uses feedforward trunk 

amps with conventional bridgers and line 
extenders. 
A) Operational gain = 29 
B) Cascade = 25 
C) AGC/ASC = Every station 
D) Operating levels: 

1) Trunk output = 38 w/6 dB slope 
2) Bridger output = 45 w/8 dB slope 
3) Line extender output (based on two in 
cascade levels) = 42 w/8 dB slope 

Other possible configurations were evaluated 
but they were either not cost-effective or could 
not obtain the desired specification for system 
performance. 

After performing sample designs of each of 
the practical configurations and applying unit 
cost to the resulting bill of materials, configura-
tion number three yielded the best cost vs. per-
formance for this system. It is important to note 
that other systems with the same trunk length 
may yield a very different selection due to the 

system density of trunk splits or subscriber 
counts. 

With respect to cost the analysis of the prac-
tical configurations displayed a cost variance of 
$400 per mile. It is not hard to see how a wrong 
decision could be very costly. 

Selecting terminal equipment 
While the line equipment is complex and re-

quires an in-depth engineering analysis, the cost 
of a mistake is usually a one-time cost and does 
not impact the quality of the signal received by 
the subscriber. In the area of terminal products 
and devices the impact is usually much more 
dramatic and can be reoccurring throughout the 
life of the system. The subscriber terminal will set 
the stage for how the subscriber perceives the 
service and the company providing it. Engineer-
ing analysis will play a smaller role here as func-
tion is the driving factor. For this reason the 
marketing department will play a significant part 
in the purchasing decisions. 

Again, the technology has greatly advanced 
and choice is one of the results. The total cost 
of the terminal devices is directly related to the 
number of subscribers. A single unit state-of-the-
art converter, for example, sells in quantity at an 
average price of $95 to $100. In a 15,000-
su bscri ber system with 30 percent second sets 
you will require 19,500 units or an expenditure 
of $1,950,000. If the plant serving these 
subscribers is 200 miles then the expenditure 
will be $9,750 per mile or approximately equal 
to the value of the plant itself! The big difference 
is that the plant will be carefully maintained by 

qualified technical staff while the converter will 
be in the hands of the home owner and will not 
be readily accessible for routine maintenance 
by skilled technicians. 
Two factors will be very important in the deci-

sion process for converters or other terminal 
devices: 
1) Durability under normal household use and 
2) The initial warranty period and the availability 

of warranty extensions. 
Additionally, many purchasing departments 

are now negotiating "catastrophic failure" pro-
tection for these devices and are executing pur-
chase agreements rather than simple purchase 
orders. 
Each area presents its own set of complica-

tions and they would be far too long to cover here; 
however, some basic rules do apply to all areas: 
1) Choose your vendors carefully being sure to 

pre-qualify their expertise in the area they 
serve. 

2) Carefully evaluate the technical aspects of the 
equipment you intend to purchase and be 
sure you are aware of all of the options that 
are open to you. 

3) Be sure that any requests for proposal that you 
generate are clear and cover what you expect 
as a response. 

4) Closely evaluate the policies of the vendors 
with respect to warranty services. 

5) Use and involve engineering and marketing 
to make the proper choices in equipment func-
tion and performance. 

6) After all else has been satisfied go for the best 
price. 

DEDICATED TO DISTRIBUTION 
As the world's foremost producer of indoor 
distribution amplifiers, Triple Crown has a firm 
commitment to design leadership. We have 
the greatest selection of models for best 
value application. 
• 300 & 450MHz Series 
• 10 - 56dB gain range 
• All pads & equalizer controls built-in 
• Bi-directional expansion capabilities 
• All controls accessible from front panel 
• Set-up instructions printed clearly on face 
• North American or European line voltages 
• Add-on reverse amplifier side modules 

For a cost effective solution to your indoor cable 
distribution requirements, call us first ... because we are! 
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Purchasing by comparison 
By Jim Shuttlesworth 
Ned', M. àate Engine, ,,e-Communications Inc 

Most purchasing decisions are made by cost 
comparison. The majority of the cities in the 
United States have been wired for cable. Many 
of these cities have had cable TV available for 
20 years or more. In order to accommodate the 
needs of the people in these cities, technology 
requires that we upgrade or rebuild our systems. 
If your system is in need of expansion, you should 
do a cost comparison of a drop-in, an upgrade 
and a rebuild to decide which plan would be 
most economical for your needs and the view-
ing needs of your customers. 
The question is "should I do an upgrade or 

a rebuild?" To answer this question there are cer-
tain things that must be resolved. It is essential 
that you have an accurate as-built map in order 
to make your decision. If not, you will be guess-
ing with nothing with which to compare. When 
you are guessing, you are probably wasting 
money. If your design maps are accurate you will 
save yourself a sizable amount of money. 
Once you have the as-built completed, you can 

start your comparison. If you are considering the 
drop-in or upgrade, you should know the con-
dition of the existing cable in your plant. If all your 
cable has the correct attenuation, then you are 
ready to compare the cost of the drop-in with the 
cost of the upgrade. The accompanying table 
lists items that need to be compared. It would 

be impossible to consider all costs here since 
everyone's situation will be somewhat different. 
However, the approximate costs are as follows: 
Drop-in—$1,200 to $2,500 per mile 
Upgrade—$5,000 to $8,500 per mile 
Rebuild—$8,500 to $10,000 per mile 

Drop-ins 
Changing only the electronics to make your 

system work at a higher bandwidth may not 
necessarily work out. When you are consider-
ing the drop-in, remember that even though your 

active devices have extended your bandwidth, 
your passives may not necessarily meet the 
bandwidth of your expectations. The passive 
equipment limits your bandwidth, so know your 
limitations before you make your decision. If you 
do not need super bandwidth, this is the most 
economical method. 

Upgrade 
By comparison the upgrade is less expensive 

to do than the rebuild. You will save money by 
replacing even limited amounts of strand and 

Comparing the options 
Drop-in 

• Electronics 
(with the option of 
power supplies) 

Upgrade 

• Makeready 

• Passives 

• Connectors 

• Some cable 
replacement 

• Labor 

• Electronics 

• Power supplies 

Rebuild 

• Makeready 

• Passives 

• Strand 

• Hardware 

• Cable 

• Labor 

• Tear down 

• Power supplies 

• Electronics 
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reliability and industry-wide 

acceptance. And, since we're 
mounting them in quantity, the 

prices are right, too. Truck or van 
mounted, telescopic or "elbow" 

models, with working heights up to 
55 feet, all ready to go to work — 
Now! 

needy -ro Go 
Mounted on current 
model chassis. 

For the name of your 
Versalift Distributor, 
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P.O. Box 20368 
Waco, TX 76702-0368 
(817) 776-0900 
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"If you are respacing 
to 400 or 450 MHz be 
sure to check your 
distortion 
parameters." 

cable to reduce the number of amplifiers in 
cascade providing you are using existing cable, 
strand and hardware. This option will save you 
the cost of the majority of strand, cable and hard-
ware. You also will save the labor cost of install-
ing the strand, cable and hardware as well as 
the wreck out cost. If you are respacing to 400 
or 450 MHz be sure to check your distortion 
parameters for corn posite triple beat and carrier-
to-noise. You could possibly build a system in 
which you cannot use the entire bandwidth that 
you have designed. 

If your cable is in good shape, you can do an 
upgrade using the existing cable. Most plants 
that are upgradable are built with first or third 
generation cable. By respacing the new type of 
electronics and changing the passive equip-
ment, you can achieve 85 percent of a rebuild 
at a lesser cost. You also will extend the use of 
your strand and cable by at least 10 years. This 
type of system is a little more difficult to take care 
of. The upgrade is the most difficult build for your 
customers because the system is on and off 
throughout the day. 

Rebuild 
As you can see in the table by the number of 

things you must do in a rebuild, it's the most ex-
pensive of the three options. However, a rebuild 
can be the easiest to accomplish and the most 
convenient for your customers. The old system 
is installed on J hooks and the new system is built 
above or below it. This type of build gives you 
the option to design your bandwidth to whatever 
you can afford. If the rebuild is done properly, 
the system could last 30 years. 

Useful formulas 
The following formulas can be used to help 

you in your comparisons and to help you figure 
the distortion in your drop-in, upgrade or rebuild. 
These formulas also will help to find your new 
amp spacings. 

To find the new spacings for the new amps us-
ing existing cable, use this formula: 

A2 = Al x 
F, 

Where: 
= attenuation of highest frequency of existing 

amp spacing 
A2 = attenuation of highest frequency of desired 
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special relief gripper 

• Three sizes to fit AG 59, 
AG 6 or Quad cables. 

• Available unpainted, 
in black or off-white 

SACHS 
COMMUNICATIONS INC. 

30 WEST SERVICE ROAD 
CHAMPLAIN NY 2919-9703 

NOW 

TRIPLED 

PRODUCTION 

BY DEMAND 

DISTRIBUTED THROUGH 

ANIKIEt 
COMMUNICATIONS 

THE DROP SHOP LTD. INC. 

E.M. ELECTRONICS INC. 

JERRY CONN ASSOCIATES INC. 

Call your nearest distributor or call us direct for free samples 
1-800-361-3685 

amp spacing 
F, = highest frequency of existing amp spacings 
F2 = highest frequency of desired amp spacing 

To find composite triple beat (CTB) of proposed 
new spacings and increased channel loading: 

CTB = 20Iog N + 20Iog (NX-1  
MX-1 

Where: 
N = number of amps in cascade 
NX = specification number of channels 
MX = desired number of channels 
To find carrier-to-noise of proposed new 

spacing: 
C/N = 59.1 + input of amp — noise figure 
of amplifier — equalizer loss = noise of one 

amplifier — 10Iog N. 
Where: 
N = number of amps in cascade 
Combination where + denotes log addition 
Trunk + bridger + line extender (2) = com-
bined CTB or carrier-to-noise 

Increased gain to accommodate new spac-
ing using existing cable: 

G = A, x 

Where: 
G = increased gain needed for new spacing 
A, = original spacing 
F, = highest frequency of original bandwidth 
F2 = highest frequency of desired 
bandwidth 

COMMUNICATIONS TECHNOLOGY AUGUST 1987 51 



ANOTHER PUBLICATION FROM SCTE 

UPDATE OF CURRENT CATV GRAPHIC SYMBOLS 

-et 

•-e) 

GR APNIC S•IMBOI_S FOR 
C ABLE IELEVISION SI EMS 

"Graphic Symbols for Cable Television Systems" 
aids system designers in the drafting of drawings 
and diagrams through the concise presentation of 
up-to-date graphic symbols. Created by the SCTE 
Symbols Committee and adopted by the NCTA 
Engineering Committee, this contemporary 
publication supersedes all previous lists issued by 
the SCTE and NCTA. 

$5.00 
Order #DT-2A 

Plastic Template To Go With Symbols Publication $6.00 Order #DT-1 

FEATURES 23 CATV SYSTEM DEVICES! 
INCLUDES: 

• Cable Support Elements • Power Devices 
• Underground Designations • Carrier Equipment 
• Amplifiers • Coaxial Cables 
• Subscriber Taps • DOD Fiber-Optic Symbols 

To order "Graphic Symbols for Cable Television Systems" please complete the form below. 

?)))
))?)
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))))
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))))
))))

))))
))))

))))
))))

 

To Order: All orders for the "Graphic Symbols for Cable Television Systems" publication, *DT-2A, must be prepaid. Shipping and handling costs 
are included. All prices are in US. dollars SCTE accepts MasterCard and VISA. In order to qualify for SCTE member prices, a valid SCTE Identification 
Number is required, or a completed membership application with dues payment must be included with this order. 

Mail This Form Ta 

SCTE 
669 Exton Commons 
Exton, PA 19341 

Ship Materials To: 

Name: Phone ( 
Company:   

Address:   

SCTE Member ID*   

Credit Card #: MasterCard   

VISA  

Exp. Date:   

Signature  

IRS 50(c)(6) Non Profit 

Reader Service Number 1. 



Enhance your drop cable invest-
ment by specifying the exclusive 
lifeTime— cable from Times Fiber 
Communications. For as little as an 
additional 18e per subscriber*, 
lifeTime can "insure" maximum 
protection and offer 20-30% 
longer cable life. 

lifeTime provides increased cover-
age against moisture —one of the 
major causes of premature cable 
failure, signal leakage and damag-
ing corrosion. Let your customers 
become the beneficiaries of clear 
reception, decreased incidence of 
flashing and reduced subscriber 
outages. 

lifeTime cable diminishes the 
need for expensive sealed con-
nectors. Decreased frequency of 
connector replacement and the 
connector compatibility of this 
cable should dramatically reduce 
labor and maintenance costs. 

A cutaway of lifeTime** cable 

Your most significant operating 
expense between the tap and the 
home is labor, not material. By 
specifying lifeTime drop cable, you 
can defer the labor costs, drop 
replacement and increase operating 
profits. Make lifeTime a part of your 
quality picture. 

For a free benefit analysis contact: 
Times Fiber Communications, Inc. 
PO. Box 384, Wallingford, CT 06492, 
(203) 265-8540 or 1-800- TFC-C_ATV. 
'Average drop length 125 feet 

'•IlferIme n not recommended for Indoor applIcatlons 

TFC 00 

TIMES FIBER COMMUNICATIONS. INC 

SeCompany 

358 Hall Ave • PO Box 384 • Wolllngford. CT 06492 

ii r L... Where technology meets the bottom line. 
Reader Service Number 34. 



Now you see it... 

• 0.1 dB resolution through your longest cascade, and 
5-600 MHz system sweep frequency range 

automated scan set-up, anda full-featured 5-600 MHz 
spectrum analyzer in the same portable package 

And you see it on a 33/4 " x 7" solid-state display, 
with absolute linearity for both frequency (within 25 
KHz accuracy) and amplitude (within 0.1 dB). You 
see Frequency Response in your system across any 
or all of the 5-600 MHz range, with or without active 
carriers on the system. 

You also see Spectrum Analyzer measurements — 
such as Carrier-to-Noise, Intermodulation, and 
Radiation — with the same precision, called up with 
automated pushbutton convenience. 

And, seeing your actual system performance is the 
first step to an efficient preventive maintenance 
program. 

Maybe the question is not whether you should see 
the CALAN Model 1776/1777 in your system, but 
rather how long you can afford not to. 

Reader Service Number 35. 

ALL 
CABLE AND LOCAL AREA NETWORKS 

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

To MBA or not... 
By Chris Papas 

I he MITRE Corp 

The pioneers of present-day communications companies started out 
with very small businesses and expanded them through lots of hard work 
and a little luck. They didn't have advanced business degrees and are 
probably the ones who scoff at the degrees. Yet, even they never envisioned 
that these small companies would become such large multinational 
corporations. 
Along with growing corporations came growing complex organizational 

and financial problems. These companies are now considering business 
training as a way to learn techniques in better utilizing scarce company 
and employee resources. One solution to this type of training is the master 
in business administration (MBA) degree. Employees with a bachelor's 
degree in almost any area of study are eligible to pursue this option. 
Employees at all levels of the industry from the staff engineer, who would 

like to know how the company operates, to the executive, who must know 
how the company operates, can benefit from this training. The new genera-
tion of leaders for these companies will need the MBA skills for corpora-
tions to survive and thrive. 
Many like to make fun of the MBA degree, and much has been written 

about MBA degree programs and graduates. Some of it has been com-
plimentary; however, most has not. Talk of MBA graduates wearing their 
"power ties" to work hoping to get quick riches, fast promotions to top 
management positions and, of course, the BMW in the driveway has over-
shadowed the educational value of the degree. 

Not a cure-all 
The MBA degree is not a cure-all for any problem nor is it a guarantee 

of fame and fortune. It is a basic foundation of courses that provides the 
student with advanced instruction in developing analytical, decision-
making and problem-solving abilities in a business environment. 
An exact definition of an MBA degree is difficult to state since each school 

has its own idea of what the degree is. A check of many graduate school 
catalogs reveals a wide variety of definitions depending on the particular 
course emphasis at that school. MBA is now more of a generic term since 
course curriculums vary greatly and all MBA degrees are not created alike. 
A student who is interested in pursuing an MBA degree is faced with 

a bewildering choice of schools and curriculums There are MBA programs 
with course concentrations in finance, accounting, marketing, economics, 
operations and human resource management. Also, course concentra-
tions are available in industrial relations, statistics, information systems, 
health services, real estate and insurance, manufacturing management, 
and general management. This is not a complete list either. Course areas 
vary greatly from school to school. 
There are full time, co-op, part-time day, part-time night and weekend 

MBA programs. Even MBA programs are available geared towards specific 
industries, such as a high technology MBA degree. There are also joint 
MBA/law and MBA/engineering degree programs. For those students look-
ing to the top, there is also an executive MBA degree. 

Other master's degree programs similar to the MBA but with a different 
emphasis or specialty are: master of science in management systems, 
master of science in engineering management, master of management, 
master of business, master of science in public administration and master 
of science in accounting, to name a few. 

In the Graduate Management Admission Council's book The Official 
Guide to MBA Programs, there are more than 500 business schools listed 
worldwide. Which school to choose is highly dependent on the student's 
location preference, financial resources, curriculum choice, job prospects 
after graduation and personal preferences. There can be vast differences 
between similar degree programs at different schools, so both the school 
and the curriculum should be carefully evaluated. Unfortunately, some 
students have not spent enough time evaluating the schools and cur-
riculums ahead of time and have become disillusioned when the situa-
tion was not what they had expected. 
MBA degrees enjoyed their most popular period a few years ago. Com-

panies demanded the degree and students lined up for courses hoping 
to get to the top quickly. Lately, though, the trend seems to be slowing 
down. There is a substantial number of MBA graduates in the job market-
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place now, and employers in some industries can afford to be a little more 
selective and are looking for related experience in addition to the degree. 
Many companies still view the degree as a valuable commodity and 

it is strongly desirable to their recruiters. These employers feel that the 
degree has exposed the student to an overview of the state-of-the-art 
managerial and analytical/strategic skills needed to make decisions in the 
changing marketplace. The degree also shows that the person has the 
necessary drive to complete the comprehensive program. Graduates still 
need to prove their "on-the-job worth" in the business world but will have 
an advantage over others who have not acquired the business skills in 
the MBA program. 

Starting salaries for MBA graduates are higher than those with only 
bachelor's degrees and vary greatly with the school attended and the 
course areas studied. (As an example, 1987 MBA graduates at the Har-
vard Business School with experience related to investment banking are 
expecting to receive starting salaries up to $150,000 a year. Harvard is 
perceived to be one of the best business schools and its graduates are 
well sought after. This salary is far above what the average MBA graduate 
will receive but it does give you an idea of what is possible.) Those graduates 
with a financial background and those with a technical undergraduate 
degree seem to be the most in demand lately. 

Although the Wall Street investment banker-type of MBA graduates seem 
to be getting the most notoriety, graduates can be found in almost every 
industry and every level of management. Graduates also can be found 
as: management consultants, accountants, corporate controllers, person-
nel directors, marketing consultants, in corporate finance, in government 
agencies and many have even taken the entrepreneurial route and started 
their own companies. 
The MBA graduates, however, are not without their critics. Some of the 

criticisms of MBA graduates are: They are too bottom-line oriented, they 
understand the mechanics of business but not the products or customers 
of a business, they look for "quick fixes" to complex problems, they don't 
understand the social implications of their decisions, and they are in too 
much of a hurry to make it to the top. Some of these criticisms may be 
justifiable in specific instances but most are not a universal problem. Un-
fortunately, a few criticisms have come from associates who do not have, 
understand or like the MBA, which is basic human nature and can hap-
pen with any degree. 

It's not for everyone 
The MBA degree program is not for everyone. It involves a substantial 

commitment of time and money. Degree programs can last many years 
and can cost thousands of dollars, depending on the program and school 
chosen. Each person must decide whether the effort is worth it in terms 
of long-term career goals, salary potential and family commitments. People 
who are successful in an existing career might be better off taking 
non-degree training or courses, as the MBA program may seriously disrupt 
their present career. 

Several graduate schools have responded to the needs of students who 
want to take advantage of the MBA courses but are unable to make a com-
mitment to the full MBA program. These schools are offering certificate 
programs that contain a limited selection of courses in one of the previously 
mentioned MBA course areas. This gives the student competency in an 
individual area of MBA studies without taking the entire program. 
There are also many non-credit short courses and seminars available 

in the areas of management, accounting, marketing, etc. These brief 
courses teach a portion of the subject without a major commitment of time 
but are limited in scope. They should be considered more of an introduc-
tion to the subject rather than conclusive training. To be truly effective, a 
course should be repeated after a period of time to reinforce what was 
learned. 
The communications industry is in a constant state of evolution and the 

MBA skills will be needed to understand and direct the increasingly com-
plex corporations. The MBA degree is not a guarantee of anything, but 
it does provide an employee with a far greater perspective of the business 
as a whole and how it operates in relation to the world business 
environment. 

For more information about MBA programs, these books are available 
at libraries and bookstores: The Official Guide to MBA Programs, published 
by the Graduate Management Admission Council; and Peterson's 
Graduate Programs in the Humanities and Social Sciences 1986. I I 

...now they don't! 

• non-interfering to addressable converters 

non-interfering to VCRs 

non-interfering to high-speed data carriers 

They don't see their VCRs affected by your system 
sweep. And they don't see any interference with the 
addressable converters. The CALAN Model 1776/ 
1777 Integrated System Sweep/Spectrum Analyzer 
eliminates this interference on the system. 

They also don't see your improved preventive 
maintenance program, performed during normal 
daytime working hours. 

What they do see is a dramatic improvement in the 
picture quality, reduced down-time on the system, 
and no reason for complaints. 

What you won't see is how you maintained your 
system without it. 

Reader Service Number 36. 

CABLE AND LOCAL. AREA NETWORKS 

CALAN, Inc. 
R.R. 1, Box 86T 
Dingmans Ferry, PA 18328 
(717) 828-2356 
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Compactor/driver 
Allied is offering its new Model 4700 Ho-Pac, 

a boom-mounted vibratory compactor/driver. 
The product's 12 inch-wide base plate is de-
signed for mini-excavators, small skid-steer 
loaders and rubber tire backhoes, and trenchers 
with a backhoe attachment, and used in narrow 
trench work and confined areas. It compacts with 
3,000 pounds of impulse force and requires 7 

gpm of oil flow at 2,000 to 2,200 psi. 
According to Allied, the product is more effi 

cient, less expensive and safer than workers with 
hand-held tampers. It allows compaction to follow 
closely behind backfill and pipe and cable lay-
ing operations. 

For more information, contact Allied, 5800 
Harper Rd., Solon, Ohio 44139, (216) 248-2600 
or circle #120 on the reader service card. 

Safety film 
North Consumer Products is offering a movie 

describing recent improvements in its SafT-Climb 
fall prevention system. The nine-minute, full-color 
film shows how the company's rigid rail systems 
and components are said to provide fall preven-
tion that cages cannot. Available in VHS, Beta, 
U-Matic, 16 mm film and MPO, duplication of the 
movie is both allowed and encouraged for inclu-
sion in engineering libraries and company safety 
programs. 

For more information, contact North Con-
sumer Products, 16624 Edwards Rd., Cerritos, 
Calif. 90702-1480, (213) 926-0545; or circle #141 
on the reader service card. 

Route tracer 
Biddle Instruments is offering its battery-

operated cable route tracer for locating, tracing 

and measuring the depth of buried energized 
cables. Consisting of a compact, hand-carried 
electronic detector and wand for surface trac-
ing, the product features a switchable filter that 
enables selective reception of either the 50/60 
power frequency or another identifying tone up 
to 1,000 Hz from a separate generator. 

For more details, contact Biddle Instruments, 
510 Township Line Rd., Blue Bell, Pa. 19422, 
(215)646-9200; or circle #118 on the reader ser-
vice card. 

CABLE DESIGNATOR 

"SIX PAK" 

model 

2901B+ 
with ...the ability to transmit 
through taps and splitters! 

• Identifies unique cables within a 
bundle of cable. 
• Has the ability to transmit through 
taps and splitters making 
previously installed cable easy to 
identify. 
• Identifies home run bundles in 
apartment buildings. 
• Identifies multiple cables at one 
time. 

$395 

DIGITAL 

TIME DOMAIN 
REFLECTOMETER 

CABLE FAULT 
LOCATOR 

with...SCOPE 
OUTPUT CAPABILITY 

$795 

manufactured In the USA by Riser-Bond Instruments 

3430 Fujita Avenue 
Torrance, California 90505-4078 

e itli111111 roil, (213) 539-8030 

in Calif. (800)641-2288 
Reader Service Number 37. Outside Calif. (800)551-2288 

Prevention is the only 
protection 
Lightning rods attract lightning— 
that's their function. The only sure 
protection is to prevent the 
lightning from striking the 
structure and damaging the 
installations inside. That's what 
the VERDA Lightning Deterrent 
does—it gives you protection 
from all lightning-associated 
problems by deflecting 
lightning. A positive corona is 
formed which deters positive 
lightning energy. The VERDA 
Lightning Deterrent can be 
applied in all situations requiring 
lightning protection— 

Communications systems— 
microwaves—two-way radio 
—TV—FM—Nurad antennas 
—boats—police and fire 
stations—ambulances— 
telephones—trucks— 
It's round-the-clock 
protection against lightning. 

This system has been storm-
tested on the highest structure in 
the world. 

6 
; Lightning Deterrent Corp. 

' 5321 South Kedzie Avenue 
Chicago. Illinois 60632 
(312) 434-7912 
(800) 241-2360 Ext 532 

The 
Proven 
Lightning 
Deterrent! 

Reader Service Number 38. 



Choose A 
STEL/SCOPE® 
And Make Everyone Happy 
Choosing an aerial lift that will satisfy the many different needs of your 
company's management team can be a difficult decision. And, unfor-
tunately, it's a decision you'll have to live with for years. 

Choose the wrong one and you'll hear about it—from everyone. Crews griping 
about jerky controls or how hard it is to reach a lot of poles and cables. Fleet 
service managers complaining about the way it seems to spend more time 
in the shop than on the job. And, when downtime records and 
maintenance costs start to pile up, financial management is 
going to start asking if that low-bid aerial was such a 
bargain after all. 

The next time you're looking for an aerial lift, why not make 
it easy on yourself. Choose a Stel/Scope, the aerial lift 
designed and built to make everyone happy. Crews 
will like its smooth operation, the way it helps 
them get work done faster, with less 
fatigue and in greater safety. Fleet 
managers will like its low-main-
tenance dependability. 
Financial managers will ap-
preciate the savings 
realized in long term cost of 
ownership. And you'll like 
the peace and quiet that 
comes from choosing an 
aerial lift that makes 
everyone happy. 

STELCCI 
5500 Kansas Ave. 

Kansas City, KS 

66106 

(913) 287-1500 
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Modulation meter 
The capability of Marconi Instruments' Model 

2305 modulation meter has been improved from 
its original specification of a 500 kHz to 2 GHz 
range; it now covers the frequency range of 50 
kHz to 2.3 GHz. Other specifications of the prod-
uct include: accuracy of ±0.5 percent on FM and 
±1 percent on AM; direct tuning to a known in-
put signal or set to automatic to locate any signal 
in 500 milliseconds; and measurements of AM, 
FM and phase modulation, frequency noise, RF 
power, frequency response and signal-to-noise 
ratio. 

For more details, contact Marconi Instruments, 
3 Pearl Ct., Allendale, N.J. 07401, (201)934-9050; 
or circle #121 on the reader service card. 

Line extender 
Hughes Aircraft Co.'s Microwave Products 

Division is offering its Model AM L-HPOLE-112 
high-power microwave line extender that is said 
to provide up to 5 dB more than its standard 
OLE-111 outdoor line extender. The product is 

a broadband multichannel transmitter that can 
deliver one to 60 channels of programming to 
small or specialized subscriber pockets in a 
CATV system. The transmitter accepts VHF in-
puts in the 54 to 450 MHz range and uses block 
upconversion to reach the CARS-band frequen-
cies of 12.7 to 13.2 GHz. 

Local distribution applications of the extenders 
by CATV operators include: rapid access to high-
density subscriber areas, crossing natural bar-
riers or interstate rights-of-way, temporary restora-
tion of multichannel service in the event of 
planned or emergency interruption, and as a fre-
quency agile "hot standby" to protect regular 
pay service. 

For more details, contact Hughes Microwave 
Products Division, PO. Box 2940, Torrance, Calif. 
90509-2940, (213) 517-6233; or circle #123 on 
the reader service card. 

Controller software 
Pioneer has announced two enhanced ver-

sions of its M3 addressable controller software, 
M3P-5.0 and M3P-6.0. The M3P controller 
operates Pioneer's addressable converters and 
can control up to 600,000 subscribers. Both ver-
sions of the software are said to offer additional 
operator flexibility in reporting functions, data 
base management and system operation. 
The improvements include the ability to con-

trol multiple hub sites with different operating 
parameters. It also offers direct bar-code reading 
capability using a wand. In addition, the M3P 
allows the operator to access subscriber infor-

mation through subscriber name, addressor ac-
count number. 

For more details, contact Pioneer Communica-
tions of America, Sherbrooke Office Centre, 600 
E. Crescent Ave., Upper Saddle River, N.J. 
07458-1827, (201) 327-6400; or circle #95 on the 
reader service card. 

Cable stripper 
The Model CX-2 motorized coaxial cable strip-

per from Western Electronic Products Co. 
prepares a three-level strip in a single action for 
any connector configuration and strips cables 
from under .100 to .430 diameter. Three rotating 
blades come into contact with the cable to a 
predetermined depth and length of cut. While 
the cutters are engaged, the cable is manually 
pulled out, thus removing the various layers and 
leaving a connector-ready cable. 

For complete information, contact Western 

Channel 2 Through Hyperband 

FREQUENCY AGILE MODULATOR 
— CADCO 
• 

AGILE MODULATOR 360H - 

• Hee' e 
C418.{A It, 

le ej 

• 

18 

À 

IILI 
1111 
111 

COCO 

Model 360H 

User Friendly Features 

• Totally Front Panel Turnable 
• Channels 2 through YY 
• 4.5 MHz & Baseband Audio Inputs 
• Separate Audio & Video plus Composite IF Loops 
• +60dBmV SAW Filter Output 
• FCC Offset Synthesized Oscillator 

2706 National Circle Garland, Texas 75041 
Reader Service Number 40. Phone (214) 271-3651 
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CALL THE LEADER IN 
THE CATV INDUSTRY 

TOLL-FREE 800-327-9767 
(IN FL) 800-433-0107 

REPLACEMENT 
COMPONENTS 

REPAIR 

UPGRADE 
With confidence in our products, money back guarantee, 

experienced personnel and a proven track record, why would 
you settle for less? 

WHEN ONLY EXCELLENCE WILL DO! 

44t 
IF YOU WOULD LIKE TO RECEIVE OUR NEW 1987 CATALOG—CHECK HERE CI 

EQ3F--
QUALITY R.F. SERVICES, INC. 

850 PARK WAY 

JUPITER, FL 33477 

*Replacement Components* *Upgrade Electronics* *Repair Service* 

System Name 

Address 

City/State _ 

Telephone 

Your Name 

Equipment Used in System 

Position 

ZIP 

Please: 
D Send Replacement 

Components Catalog 

Send information on 
repair service 

C Send information on 
Circuit Boards to 
increase your 
channel capacity. 

8/87 CT 

Reader Service Number 41. 

DMV 



Electronic Products Co., 107 Los Molinos, San 
Clemente, Calif. 92672, (714) 492-4677; or cir-
cle #109 on the reader service card. 

A/B switch 
Trilithic is offering its Models 7LSAB and 

7NSAB electronically controlled latching and 
non-latching A/B switch, used for switching be-
tween dual (redundant) local area networks, be-
tween cable drops and receiver antennas, and 
in automated and/or remote test equipment. 
They may be ganged to create 1 x 3, 1 x 4, 
1 x 5, etc., switches for other applications. 
Return loss (any port; connected port ter-

minated) is 20 dB minimum; insertion loss is 0.2 
dB maximum. Isolation between any uncon-
nected ports is 60 dB minimum and 70 dB 
typical; the other port may be terminated or not. 
The A and B ports are internally terminated when 

In every industry there are 
leaders who are innovative 
and dedicated to 
producing the highest 
quality product. In 
CATV, Alpha has set the 
standards in standby 
power technology. This 
leadership is based on a 
long list of "firsts" in 
powering concepts and 
product capabilities, 
including: 

Reeder Service Number 42. 

not connected to the common port. The stan-
dard terminations are rated to handle a 75 dBmV 
level. 

For further details, contact Trilithic, 6840 
Winona Dr, Indianapolis, Ind. 46236-9506, (317) 
823-4719; or circle #116 on the reader service 
card. 

Optical TDR 
The Model TQ8450 optical time domain reflec-

tomer (OTDR) from Advantest America is de-
signed to measure faults and light loss in fiber-
optic cable runs. According to the company, it 
offers a wide range of applications with three op-
tional plug-in modules for 1,310 ns graded index, 
1,310 ns single mode and 1,550 ns single mode 
in pulse widths of 50 ns to 5 45. 

It is said to be ideal for long-distance testing 
analysis of graded-index and single-mode fibers 
in distances from 500 meters to 160 kilometers. 
In addition to a built-in thermal printer, the prod-
uct features a general purpose interface bus for 
full remote operation capability as standard. 

For more details, contact Advantest America, 
300 Knightsbridge Pkwy., Lincolnshire, Ill. 
60069, (312) 634-2552; or circle #113 on the 
reader service card. 

Drop wire clip 
Diamond Communication Products has an-

nounced its new aluminum CATV drop wire clip 
designed to secure drop wire runs. According 
to the company, the particular grade of aluminum 
chosen for the product provides a unique blend 
of strength and formability to accommodate a 
wide range of cable diameters. The clip also pro-
vides corrosion protection. 

For more information, contact Diamond Com-
munication Products, 500 North Ave., Garwood, 
N.J. 07027, (201) 789-1400; or circle #112 on the 
reader service card. 

Signal processor 
Pico Macom is offering its Model SP-60 signal 

processor with heterodyne circuitry. Features in-
clude SAW filtering for guaranteed 60 dB out-
of-band signal rejection, spurious outputs down 
60 dB, high adjacent channel rejection of 60 dB, 
low input signal capability, sync tip AGC for 

MOST FOLLOW 
STANDARDS... 
...A VERY FEW Re 
SET THE 4. 

• single ferro 
resonant power supply 
design 
• temperature 
compensation for 
battery reliability 
• performance 
monitoring circuitry 
• UL, CSA and SEV 
approvals, the first and 
only standby power 
system manufacturer 
to hold these ratings 
• status monitoring 
systems including 
the new Lifeline 
one-way 
monitoring 
system. 

While setting these 
standards, Alpha has 
earned the reputation as 
a most reliable and stable 
manufacturer, dedicated to 
producing the highest 
quality product and 
providing an exceptional 
level of 
service. 
Alpha 
Tech-
nologies is 

setting the 
standards in 
standby 
power 
for one 

simple reason: 

Alpha's customers won't 
settle for second best. 

ALPHAI ITECHNOLOGIES 

We're Here to Back You Up. 
3767 Alpha Way 
Bellingham, WA 98225 
TELEPHONE 
206-647-2360 

7033 Antrim Ave. 
Burnaby. B C V5J 4M5 

TELEPHONE: 
604-430-1476 
TELEX. 04-356760 



We won't walk away ›tii it's turned on, and you're satisfied. 
Cable Services can do 

your entire construction 
job, including design and 
field engineering. But 
our responsibility doesn't 
end there. We're also a 
full-line supplier of 
everything from the 
head-end to the drop 
materials. If you need 
service, we have a 

Cable Services Company Inc. 

complete repair facility. 
And, if you need 
something overnight,we'll 
get it to you. All of this 
means fewer headaches 
for you. 
We do the whole job. 

And we guarantee all 
of it. 
Call TOLL FREE: 800-233-8452 
(In PA:) 800-332-8545 

2113 Marydale Ave., Williamsport, PA 17701 *717/323-8518 
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precise signal regulation, stereo signal capability, 
45 MHz IF loop-through and 100 percent burn-in. 

For more information, contact Pico Macom, 
12500 Foothill Blvd., Lakeview Terrace, Calif. 
91342, (818) 897-0028; or circle #110 on the 
reader service card. 

Spectrum analyzer 
Avcorn of Virginia Inc. has introduced its Model 

PSA-35A portable spectrum analyzer. The new 
product features a standard center frequency 
calibrated from 1,250 to 1,750 MHz to cover Euro-
pean BDC frequencies and a switch selectable 
2 dB/division or 10 dB/division sensitivity. 

It also offersfrequency coverages of 10 to 1,750 

MHz and 3.7 to 4.2 GHz for checking signal 
strength, in-band attenuations, terrestrial in-
terference, filter alignment, fault connectors, 
LNAs, feedhorn isolation and cable loss at all 

GRUZUM&FINES1:.9111 
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PROFESSIONALLY DESIGNED 
WITH THE USER IN MIND 

Portable Trencher with 
Automatic Clutch 
quickly digs 3-1/2" 
trench to depth of 

12". Professional type 
Model T-4 is powerful, 

lightweight and 
equippped with 

pneumatic flotation 
tires, and 5 HP engine. 

Designed for sprinkler installation it is also suited for underground 
cables and gas lines. It is built with the professional in mind, but 
because of its simplicity of controls, ease of operation and 
compact size it is well suited to the homeowner as well. The 
Ground Hog Trencher features oversize pneumatic tires, heavy duty 
steel fabrication, ball and timken bearings through-out, easily 
replaced hardfaced blades and a screw conveyor to deposit 
cuttings at the side of the trench. 

Carbide Tipped Blades Also Available 

GROUND !Meat 
For further information write or call. . . 

25010 E. 5th Street. 
P.O. Box 290, San Bernardino, CA 92410 

(714) 888-2818 or 1-(800) 922-4880 
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commonly used satellite frequencies. 
For further information, contact Avcom of 

Virginia, 500 Southlake Blvd., Richmond, Va. 
23236, (804) 794-2500; or circle #117 on the 
reader service card. 

Addressable software 
Computer Utilities of the Ozarks has an-

nounced the availability of its addressable inter-
face software between the IBM PC and PC-
compatible hardware and the Jerrold AI-0. Ac-
cording to the company, the software will allow 
the PC diskettes to function as a removable 
backup as well as providing a converter inven-
tory data base report writer for the Al-0 when 
the controller is operated in a stand-alone mode. 

For further information, contact Computer 
Utilities of the Ozarks, 103 Suite C Industrial Park 
Rd., Harrison, Ark. 72601, (501) 741-1616; or cir-
cle #115 on the reader service card. 

Portable RF tuner 
Advanced Technical Products has introduced 

its Scramble Lock, a portable RF tuner and video 
detector with a built-in trigger pulse generator. 
Used with a converter and an oscilloscope, the 
product allows the user to accurately monitor the 
timing adjustment on scramblers and descram-
bling converters. It also allows amplitude meas-
urement of scrambled satellite video without the 
need of a calibrated converter, spectrum analyzer 
or cross-point monitor. 

For more information, contact Advanced 
Technical Products, 205 Sara Lane, Leesburg, 
Fla. 32748, (904) 787-1909; or circle #122 on the 
reader service card. 

Power supplies 
Sutton Designs has introduced its MM Series 

standby uninterruptible power supplies, available 
in 250-, 300-, 500-, 600- and 1,000-watt sizes. The 
products use the company's phase-locked pulse 
width modulated solid-state technology de-
signed to provide a pure, filtered AC backup 
power source for small computer systems dur-
ing a brownout, blackout or overvoltage situation. 

During an emergency, the UPS output wave-
form remains phase locked with the AC power 
line waveform; the inverter switchover from line-
to-inverter and inverter-to-line takes place. 
Another waveform is produced that is pulse width 
modulated or tightly regulated in frequency and 
width during inverter operation. 

For more details, contact Sutton Designs, 300 
N. Tioga St., Ithaca, N.Y. 14850, (607) 277-4301; 
or circle #114 on the reader service card. 
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Watchman°11. Superior stand-1» 
power battery. 

Watchman® II is the technological 
leader in stand-by battery power, de-
signed especially for CATV and other 
stand-by power applications. Watch-
man II is made of Duratree. This same 
tough material is used in GNB heavy-
. duty batteries which virtually eliminates 
breakage in the field. The bottom line is, 
it's the top of the line. 

Watchman II and Absolyte are registered 
trademarks and Duratrex us a trademark of 

DNB Incorporated 

Premium performance. 

• Compatible with float service, .and 
unlike most stand-by batteries, Watch-
man II can be cycled over 250 times. 
Give your Hi-tech equipment all the 
power it deserves. Watchman II stand-
by power battery. - 

For more information, contact Jim 
Trenter, Technical ApplicatiOns Mab-
áger, • GNB Incorporated, P.O. Box 
64140, St. Paul, MN. 55164.. • 
(612)681-5000. 

GNB Incorporated 

No maintenance. 

Watchman D's Absolyte° sealed lead 
acid technolcigy means no maintenance, 
.and no maintenance cost. Watchmanll 
never needs watering, there's no acid 
spillage or corrosive fumes to damage 
expensive electronics. And because 
'Watchman II is sealed, you can use it in 
any position, no matter how remote, 
even freezing will not damage it. • 
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Headend mechanical maintenance 
By Steven C. Johnson 
Senior CATV Project Engineer 
American Television and Communications 

The objectives of any CATV preventive 
maintenance (PM) program are: 1) to ensure that 
components of a cable system perform at pre-
scribed operating levels and for projected life 
spans and 2) to avert problems, including 
outages, that would otherwise occur and 
become noticeable to subscribers. PM becomes 
particularly critical where the projected failure 
rates of parts increase with time. Further, PM pro-
cedures are important for all system links—the 
headend, hubs, earth stations, microwave 
systems, transportation trunks, system plant, etc. 
Well thought-out and ongoing preventive pro-
cedures can reduce the number of trouble calls 
and increase customer satisfaction. 
Checks and corrective procedures should oc-

cur on a periodic, ongoing basis, as opposed 
to a once a year "crash" program. Realistically, 
the frequency of preventive activities reflects a 
component's predictable deviation from 
specifications, the ease of access to perform 
checks and the complexity of performing ac-

tivities (fault location, fault isolation, disassembly, 
interchange, reassembly, alignment, checkout, 
etc.). Accordingly, it makes sense to stagger the 
schedule for different components—annually, 
semiannually, quarterly, monthly, weekly and 
daily. 
Most of our cable signals originate from 

headends and hubs, either from off-air antennas, 
earth stations, studio feeds or character 
generators. It is extremely important to properly 
maintain the headend equipment because the 
pictures we deliver can be no better at the 
subscriber's location than they are at our 
headends. Once the signal leaves the headend 
the system amplifiers introduce noise and distor-
tion into the pictures, so it is important to have 
the best possible pictures at the headend. 
Through proper maintenance, we can ensure 
that the quality is as high as possible at the in-
put to our systems and therefore at the subscrib-
er's location as well. 
The main emphasis of a PM program usually 

focuses on maintenance of the electronics. But 
procedures are advisable for physical system 
components (nuts and bolts, mechanical con-

nections, etc.) as well. While mechanical items 
are normally quite stable, especially when 
designed and installed properly, they are not 
trouble-free. Bolts rust or loosen, grounds 
become corroded and ineffective, and antennas 
become disoriented from strong winds. 

Is there a regular PM program for your system's 
tower, antennas and earth stations? If you have 
a standby generator at the headend, are you 
maintaining it through proper oil changes, an-
tifreeze checks, fuel level checks, etc.? How about 
tower maintenance? Doesn't it make more sense 
to climb the tower on a sunny day to replace con-
nectors that may be starting to fail than to wait 
until the connections actually fail and the weather 
may be less than ideal for tower climbing? 

Maintenance activities 
Mechanical components should be inspected 

at least on an annual basis, and some more 
often—particularly those elements used for a 
number of years and having failure rate projec-
tions that increase with time. The following are 
some suggested PM activities for the mechanical 
components of basic headend items. The list is 

III 
IRWIN INDUSTRIES INC. 
"Committed To Service Excellence." 

III 

III 

III 

Customer Installations 

Multiple Dwelling Units 

Plant Construction 
and Maintenance 

Long Beach, California 
(213) 595-4747 
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NEW 
PSA-35A PORTABLE 

SPECTRUM ANALYZER 

• '14: e • 
- • _ -0 e 

The PSA-35A Portable Spectrum Analyzer will accurately measure wide 
band signals commonly used in the United States and European satel-
I ite communications industry. Standard frequency coverage is from less 
than 10 to over 1750 MHz, and from 3.7 to 4.2 GHz. Selectable vertical 
sensitivity, either 2 dB/DIV or 10 dB/DIV is also standard. The portable, 
battery or line operated PSA-35A spectrum analyzer is the perfect 
instrument for troubleshooting and critical dish alignment necessary to 
achieve maximum system performance. Price $1965 

NEW!! 
MICROWAVE FREQUENCY 

CONVERTERS 

AVCOM's new line of Microwave Frequency Converters can increase 
the capability of any spectrum analyzer, including the AVCOM PSA-
35A. The MFC series is available in a wide variety of frequency conver-
sion schemes and stabilities to meet specific customers requirements. 
AVCOM's MFC's cover MDS, CARS, MMDS, Industrial Microwave Heat-
ing frequencies, Satellite Communication (3.7 - 4.2 GHz), and other 
frequency bands up to 6 GHz. Prices start at $695. 

MFC-3000 General purpose MFC with LO at 3 GHz designed to enable 
surveillance of frequencies from 1.5 to 4.5 GHz with a spectrum analyzer 
that tunes to 1.5 GHz. Great for Electronic Counter Measure (ECM) 
applications with PSA-35A. 

MEC-2000 with LO at 2 GHz. The MFC-2000 allows the spectrum from 

2-3 GHz to be translated to 0-1000 MHz. Ideal for MMDS (Educational 
TV) applications. 

AMOM • 500 SOUTHLAKE BOULEVARD RICHMOND. VIRGINIA 23236 
TELEPHONE 804 794-2500 TELEX 70.545 FAX 804•794-8284 
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TÊTH THE PERFECT 
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A Perfect 10 means Brad Cable will 
service any of these 10 converter models 
for 10 weeks for only S101* 

JSM-DIC 

JSX-DIC 

JRX-DIC 

DRX 

DRX-DIC 

DRZ 

DRZ-DIC 

M-35 

CRX 

4040 

Simply send us any of these models 
between July 27 and October 1 to any 
one of our four convenient locations and 
we'll service your connector for a ten 
dollar bill! 

Call: 
1-800-382-BRAD 
1-518-382-8000 - In New York State 

Brad Quality — 
10 Years of Perfection 

OFFICES: 1023 State Street 
Schenectady, NY 12301 

5906 Breckenridge Pkwy. 
Suite 1 
Tampa, FL 33610 

4360 Pacific Highway East 
Suite B-7 
Fife, WA 98424 

Highway 19 
Old Socco Road 
Cherokee, NC 28719 

g glill 
g BOO 
• sum 01 
• BOO 

lo 
lo 
lo 
10 
lo 

tow t 1.5t 
BRAD" 

•Parts are not included in this offer. 
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not inclusive, but is provided as helpful ideas to 
include in a PM program: 
I . Tower (annual) 

A. Antennas 
1. Check the orientation off-air anten-

nas and microwave antennas. 
Strong winds, over a period of time, 
can move antennas from their 
desired bearings. 

2. Check connectors. Are they still in 
good mechanical shape or have 
they corroded? How is the water-
proofing? Replace the heat shrink 
tubing, if necessary. 

3. Check the antenna mounting 
hardware. Replace if rusting or if 
it is corroded. 

4. Check all antenna down leads Are 
they properly tied down to the 
tower? Are they free of kinks? 

B. Lighting 
1 . Ensure that all lighting is operating 

properly. 
2. Check the lighting mounting hard-

ware for signs of rust or corrosion. 
Replace if necessary. 

3. Is the tower lighting log up-to-date? 
Does it contain instructions to be 
followed in the case of failure of the 
tower lights? Is the nearest Federal 

"Checks and corrective 
procedures should 
occur on a periodic, 
ongoing basis, as 
opposed to a once a 
year crash program." 

Aviation Administration office's 
phone number included? Does 
the log contain the correct tower 
coordinates, elevation and tower 
height? 

II. Earth station (annual) 
A. Orientation 

1. Check the dish for proper azimuth, 
elevation and polarity. This should 
be done when the satellite is in the 
center of its "box." Major program-
mers should be able to give you 
this information. 

B. Mechanical 
1. Inspect waterproofing, grounding, 

mechanical and RF connections. 
Correct any rusting or corrosion 
problems. 

Lemco 
the 

tools 
of the 

trade 
Call for your free 

catalogue. 

(800) 233-8713 
Reader Service Number 49. 

C. Specification 
1. Measure the dish's carrier-to-noise 

(C/N) ratio. This will help you deter-
mine if the earth station system is 
operating within the originally 
measured or calculated design 
parameters. 

Ill AC standby generator (monthly) 
A. Check and record the fuel level. Add 

fuel if necessary. 
B. Record the reading on the hour meter 
C. Change the oil on the required intervals, 

based upon manufacturer's 
recommendations. 

D. Check the water level. Add water or an-
tifreeze if necessary. 

E. Inspect the grounding, mounting hard-
ware and electrical wiring for signs of 
rust or corrosion. Correct as necessary. 
You may be performing some of these 
activities already. If you are, you are 
probably starting to get some ideas of 
your own to add to this activity list. 

Again, this list is not inclusive. It is provided to 
encourage thinking about starting a PM program 
or adding activities to existing procedures. A 
properly designed and implemented program 
can reduce downtime and service calls, increase 
customer satisfaction and, therefore, (what your 
managers love to hear) cut operating costs.rfl 

• Sure-fit for quick simple installation. 

• Plated, hardened, flat-headed 
Steel masonry nails, pre-assembled 
ready to use. 

• Sizes to fit all coaxial cables, including 
quad and double shielded, both single 
and dual systems. Aviaable in black, 
white and grey. 

WELDONE TRADING CO. INC. 
1401 Legendre Street W., Suite 108 
Montreal. Quebec H4N 2S2 
(514) 381-8861 • (514) 387.2503 
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Dr. James Hood has been 
named president and chief exec-
utive officer of Catel Telecom-
munications Inc. He was pre-
viously senior vice president of 
Granger Associates. Contact: 
4050 Technology Pl., Fremont, 
Calif. 99537-5122, (415) 659-8988. 

Brauer 

Dieter Brauer has been ap-
pointed director of engineering for 
Magnavox CATV Systems. Prior 

to this, he was business center 
manager of RF modules for M/A-
COM PHI Inc. Contact: 100 
Fairgrounds Dr., Manlius, NY 
13104, (315) 682-9105. 

Buynak 

Chyron Corp. announced the 
appointment of William Buynak 
to vice president of product evalua-
tion for the Telesystems and Video 
Products Divisions. Prior to this, he 
was vice president of engineering 
for the company. 

Agneta 

Roi Agneta has been ap-
pu pr esident of engineer-
ing for the Telesystems and Video 
Products Division. Previously, he 
directed the Telesystems Division's 
engineering efforts. Contact: 265 
Spagnoli Rd., Melville, N.Y. 11747. 
(516) 694-7137. 

Norman MacLeod has been 
named president of Metrotech 
Corp. Prior to this, he served as 
director of engineering for the 
company. 

Also, Ed North has been named 

MacLeod 

North 

RAW GUARANTEES 
-120 dB RP!! 
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All rd 
Call 1-800-843-3338 
To Learn How To 
Thoroughly Analyze 
And Pinpoint Any RF 
Video Trouble, In Any 
Video Distribution 
System, Automatically 
To FCC Specifications 
In Half The Time! 

At last, a TV-RF Signal Analyzer designed the way you've always 
wanted it . . . Meet the world's first 100% automatic FCC 
accurate field strength analyzer. It's exclusively designed 
and guaranteed to help you analyze and pinpoint any RF video 
trouble, in any video distribution system in one-half the time. At 
long last you can accurately check your signal "quantity" and 
"quality"—all automatically. Here's why . 

Meet the All New FS74 "CHANNELIZER SR."N—the TV-RF 
Signal Analyzer you've been dreaming of. You'll find the pesky, 
time-robbing, frustrating problems all other analyzers miss with 
these exclusive features: 

Exclusive "frequency offset" feature automatically retunes 
for cable HRC and ICC frequency offsets: 100% error proof so 
you don't have to remember all those offset channels and 
frequencies. 

FS73 CHANNELIZER JR. —$2,395 
Patents Pending 

TV RF 51.1111. ••••,,,P 

FS74 CHANNELIZER SR.—$3,495 
Patents Pending 

Exclusive on-channel automatic signal-to-noise ratio test. 
Eliminates time-consuming signal comparison and chart reading. 

Exclusive audio to video ratio test measures directly in dB 
for easy comparison to FCC specifications. 

Exclusive automatic FCC accurate Hum level test. Eliminates 
customer down time, speeds your testing, instantly on any channel. 

Exclusive signal quality check. Built-in 4 MHz wideband 
CRT monitor analyzes and pinpoints RF video troubles fast. 

Exclusive built-in autoranging AC/DC volt and ohmmeter 
now measures trunkline voltage through RF input—hassle free. 

Exclusive all weather design holds tighter than FCC 
specifications from —4° to 104°F. 

Battery operated for true portability, field tested tough for 
dependable ease of use and IEEE 488 Bus compatible for non-
attended and remote testing. 

Or Choose: 
The All New FS73 "CHANNELIZER JR."TM 

If you're looking for the perfect FCC accurate performance 
tester—the FS73 "CHANNELIZER JR." is your ticket to 
success. It incorporates all the same exclusive automatic 
"Signal Quantity" checks as the FS74. It's the perfect 
performance tester for your van, etc. 

Call 1-800-843-3338 for your 10 Day Self Demo. Call us 
today for more information or better yet let us put an FS74 
or FS73 at your site for 10 days! Discover just what 100% 
automatic, FCC accurate RF analysis will mean for 
you—Call today!! 

Reader Service Number 52. 

911QC)1=1 
Means Success In Electronic Servicing 
3200 Sencore Drive, Sioux Falls, South Dakota 57107 

• 

CHANNELIZER SR. AND CHANNELIZER JR. are trademarks of Sencore, Inc. 



vice president of sales and market-
ing. Previously, he was manager 
of marketing and sales for the com-
pany. Contact: 670 National Ave., 
Mountain View, Calif. 94043, (415) 
940-4900. 

Scientific-Atlanta announced 
the election of David McLaughlin 
to its board of directors. He is cur-
rently managing principal of the 
consulting firm of Sibson &Co. and 
a member of its board of directors 
and management committee. 
Contact: 1 Technology Pkwy., 
Atlanta, Ga. 30348, (404)441-4000. 

ft 
Lambert 

Jennifer Lambert has been 
named director of affiliate relations 
for new business development at 
Jerrold. She will be responsible for 
sales and marketing of the com-
pany's impulse technology. Prior 
to this, she was with Request Televi-
sion. Contact: 2200 Byberry Rd., 
Hatboro, Pa. 19040, (215) 
674-4800. 

Rothschild 

Paula Rothschild has been 
promoted to manager of national 
video sales for Mycro-Tek. She will 
direct the marketing, sales efforts 
and product development of 
character generators and video 
display systems. Prior to this, she 
was national product manager of 
audiotext products for the com-
pany. Contact: PO. Box 47068, 
Wichita, Kan. 67201, (800) 
835-2055. 

Burg 

Stanley Burg has been named 
director of marketing for C&D 
Power Systems Inc. Previously 
he was vice president of marketing 
for the Jerrold Division of General 
Instrument Corp. Contact: 3043 
Walton Rd., Plymouth Meeting, Pa. 
19462, (215) 828-9000. 

Lauer 

Kenneth Lauer has been ap-
pointed engineering manager for 
LorTec Power Systems Inc. He 
was previously senior project 
engineer at Sohio. Contact: 145 
Keep Ct., Elyria, Ohio 44035, (216) 
327-5050. 

Soltysiak 

Data Transmission Devices 
named Alice Soltysiak as na-
tional sales manager. Previously, 
she was Southeast regional 
manager for Pioneer Communica-
tions. Contact: 65 Walnut St., 
Peabody, Mass. 01960, (617) 
532-1884. 

I 
Find out what that 
means to you at the 

Great Lakes Cable 
Expo 1987 

September 21-23, 1987 
Indianapolis, Indiana 

* Outstanding programs. 
SCTE discussions for sys-
tems engineers and tech-
nicians; CTAM sessions 
(new topics!) on surviving 
in a deregulated industry, 
enired by David Van 
Valkenburg, president, 
Paragon Communica-
tions, Inc.; and CATA 
discussions on the state 
of the industry. 

* Keynote speaker Jim 
Cownie, president, Heri-
tage Communications 
Telecommunications 
Group, and newly 
elected NCTA chairman. 

* Over 150 exhibits. 

* Entertainment nightly, 
including a celebrity 
appearance by Glen 
Campbell! And dancing 
under the stars in the 
Roof top Ballroom. 

Plan to attend. 
The exposition you can't 
afford to miss! For more 
information call: 

Great Lakes 
Cable Expo 1987 

Reader Service Number 53. 

317-634-9393. 
Sponsored by the cable television associations of 

Illinois, Indiana, Michigan and Ohio. 
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August 
Aug. 1-3: Idaho Cable Televi-
sion Association annual conven-
tion, Templin's Resort, Post Falls, 
Idaho. Contact Gene Weston (208) 
336-9121. 
Aug. 5: SCTE Cascade Range 
Meeting Group technical 
seminar. Contact Randy Love, 
(503) 370-2770. 
Aug. 6-7: Michigan Cable Televi-
sion Association annual 
meeting, Boyne Highlands Resort, 
Harbor Springs, Mich. Contact 
(517) 351-5800. 
Aug. 10-12: Magnavox CATV 
training seminar, Buffalo, NY. Con-
tact Amy Costello, (800)448-5171. 
Aug. 11-12: Oklahoma Cable 
Television Association annual 
convention, Marriott Hotel, 
Oklahoma City. Contact Steve 
Lowe, (405) 943-2017. 
Aug. 17-19: NTL Institute and 
Quantum Associates workshop 
on how to manage teams of 
engineers and technical special-
ists, Berkeley Marriott Marina, San 
Francisco. Contact Karen Parker, 
(703) 527-1500; or Arthur Freed-
man, (312) 440-0864. 
Aug. 18-20: Magnavox CATV 
training seminar. Cleveland. Con-
tact Amy Costello, (800)448-5171. 
Aug. 18-20: Jerrold technical 
seminar on applying problem-
solving technology, Kansas City, 

the O.K. BULL CORRAL 

Mo. Contact Jerry McGlinchey, 
(215) 674-4800. 
Aug. 19: SCTE Greater Chicago 
Meeting Group technical 
seminar. Contact William 
Gutknecht, (312) 259-0600. 
Aug. 20: SCTE Chesapeake 
Meeting Group technical 
seminar. Contact Thomas Gor-
man, (301) 321-6093. 
Aug. 21: SCTE Heart of America 
Meeting Group BCT/E review and 
testing on Category II-Video and 
Audio Signals and Systems, Holi-
day Inn Sports Complex, Kansas 
City, Mo. Contact Wendell Woody, 
(816) 474-4289. 
Aug. 22: SCTE Great Lakes 
Meeting Group technical 
seminar, Hazel Park Community 
Center, Hazel Park, Mich. Contact 
David Spallinger, (313) 827-7330; 
or John Danekind, (313)549-1100. 
Aug. 25: SCTE Satellite Tele-
Seminar Program. question-and-
answer session with FCC 
engineers, 12-1 p.m. ET on 
Transponder 7 of Satcom F3R. 
Contact (215) 363-6888. 
Aug. 25-27: Magnavox CATV 
training seminar, Detroit. Contact 
Amy Costello. (800) 448-5171. 
Aug. 30-Sept. 1: Southern 
Cable Television Association's 
Eastern Show, Merchandise Mart, 
Peachtree Plaza, Atlanta. Contact 
Nancy Horne, (404) 252-2454. 

Courtesy ParaIley 
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Planning ahead 
Aug. 30-Sept. 1: Eastern 
Show, Merchandise Mart, 
Atlanta. 
Sept. 21-23: Great Lakes 
Expo, Indianapolis Corwen-
tion Center/ Hoosier Dome, 
Indianapolis. 
Oct. 6-8: Atlantic Show, 
Convention Center, Atlantic 
City, N.J. 
Oct. 13-15: Mid-America 
CATV Show, Hyatt Regency 
at Crown Center, Kansas 
City, Mo. 
Dec. 2-4: Western Show, 
Convention Center, Ana-
heim, Calif. 
Feb. 17-19: Texas Show, 
Convention Center, San An-
tonio, Texas. 
April 30-May 2: NCTA 
Show, Convention Center, 
Los Angeles. 
June 16-19: SCTE Cable-
Tec Expo, Hilton Hotel, San 
Francisco. 

September 
Sept. 1-3: Magnavox CATV train-
ing seminar, St. Louis. Contact Amy 
Costello, (800) 448-5171. 
Sept. 2-4: Missouri Cable 
Television Association annual 
meeting, Lodge of the Four 
Seasons, Lake of the Ozarks, Mo. 
Contact Charles Broomfield, (816) 
453-3392. 
Sept. 7-9: Satellite Broadcast 
Communications Association 
and Satellite Television Tech-
nology International annual 
trade show, Opryland Hotel, Nash-
ville. Contact Becky Seaton, (800) 
654-9276. 
Sept. 9: SCTE Rocky Mountain 
Chapter seminar with local broad-
casters, Jones Intercable, Engle-
wood, Colo. Contact Joe Thomas, 
(303) 978-9770. 
Sept. 9-10: Wisconsin Cable 
Communications Association 
annual convention, Holiday Inn, 
Stevens Point, Wis. Contact Lynne 
Walrath, (608) 256-1683. 
Sept. 9-11: Magnavox CATV 
training seminar, Memphis, Tenn. 
Contact Amy Costello, (800) 
448-5171. 
Sept. 15-17: Jerrold technical 
seminar on applying problem-

solving technology, Kansas City, 
Mo. Contact Jerry McGlinchey, 
(215) 674-4800. 
Sept. 15-17: UC Berkeley Exten-
sion course on telecommunica-
tions signal processing and ICs, 
University of California campus, 
Berkeley, Calif. Contact Bob 
Newton. (415) 642-3112. 
Sept. 15-17: Magnavox CATV 
training seminar, Memphis, Tenn. 
Contact Amy Costello, (800) 
448-5171. 
Sept. 16-18: Alabama Cable 
Television Association annual 
convention, Wynfrey Hotel, Birm-
ingham, Ala. Contact Mary John 
Martin. (205) 288-1821. 
Sept. 21-23: Great Lakes Expo. 
Convention Center/Hoosier Dome, 
Indianapolis. Contact Daniel 
Helmick. (614) 461-4014. 
Sept. 22-24: Magnavox CATV 
training seminar, Greensboro, NC. 
Contact Amy Costello, (800) 
448-5171. 
Sept. 22-24: C-COR Electronics 
technical seminar, Des Moines, 
Iowa. Contact Tammy Kauffman, 
(814) 238-2461. 
Sept. 27-29: Pacific Northwest 
Cable Association annual con-
vention, Sheraton Tacoma Hotel, 
Tacoma, Wash. Contact Dawn Hill, 
(509) 765-6151. 
Sept. 27-29: Microwave Com-
munications Association an-
nual convention, Ramada Renais-
sance Hotel, Washington, D.C. 
Contact Elena Selin, (301) 
464-8408. 
Sept. 27-29: Kentucky Cable 
Television Association annual 
convention, Radisson Hotel, Lex-
ington, Ky. Contact Patsy Judd, 
(502) 864-5352. 
Sept. 29: SCTE Satellite Tele-
Seminar Program. "Ku-band 
technology and TVRO calcula-
tions," 12-1 p.m. ET on Trans-
ponder 7 of Satcom F3R. Contact 
(215) 363-6888. 

Sept. 29-Oct. 1: Magnavox 
CATV training seminar, Greens-
boro. NC. Contact Amy Costello, 
(800) 448-5171. 
Sept. 29-Oct. 1: International 
Construction and Utility Equip-
ment Exposition, Kentucky Fair 
and Exposition Center, Louisville, 
Ky. Contact (312) 321-1470. 
Sept. 30-Oct. 3: Hawaii Cable 
Television Association annual 
convention, Royal Lahaina Resort, 
Maui, Hawaii. Contact Kit Beuret, 
(808) 834-4159. 
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o 
Broadband level and slope chart 

By Bruce Catter and Ron Hranac 
Jones Intercable Inc. 

The chart on this page allows an engineer or technician to plot the slope and levels used for the trunk 
and feeder system. By doing so, one can find the level at which ASO and AGO pilot carriers must operate 
in order to maintain proper levels across the spectrum used. The chart is also useful in determining the 
proper level for the highest frequency used in the case where the highest frequency used is below the 
highest design frequency. An example can be found on the next page. 
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Example: New design: 400 MHz spacing 
Operating levels: 300 MHz outputs: Trunk = 33 dB /31 dB; Bridger and line extender = 45 dB /40 dB 
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New IEEE LAN standard Fiber/coax 
By Lawrence W. Lockwood 
Rrestdent, TeleResources 
East Coast Correspondent 

A standard formulated by an Institute of Elec-
trical and Electronics Engineers (IEEE) working 
group will have far-reaching effects on data com-
munication on local area networks (LANs). It is 
the first standard establishing the requirements 
for fiber optics in LANs and most importantly 
defines how fiber optics and coax will work 
together in the same LAN. After final certifica-
tion it will be an addition to the IEEE 802.4 
standard—the token bus broadband standard 
for data communications on CATV-type net-
works. This new addition is 802.4H. 
The 802.4H currently supports several pro-

tocols for the fiber: the "star topology" (both ac-
tive and passive) and what are termed as the "ac-
tive headend topology" and the "active tapped 
bustopology." (These are referenced later.) The 
data rates are 10 Mbps and 20 Mbps with a bit 
error rate of 10 -9 or better. Although the stan-
dard specifies light of wavelengths between 800 
and 910 nanometers, it does allow for the con-
sideration of 1,300 nm light. One of the first signifi-
cant applications of this new standard is its pro-
posed use in the expanded standard (3.0 draft) 
for the Manufacturing Automation Protocol 
(MAP) LAN originated by General Motors. 

IEEE 802.H and MAP 
To easier visualize a proposed application of 

802.4H in MAP it would be best to review the use 
of the single-channel portion of 802.4 in MAP, 
called "carrier band." This configuration is used 
in MAP to reduce costs; it uses less expensive 
amps and requires no headend translator. To 
review, the single-channel portion of 802.4 uses 
a single channel with data (either at 5 Mbps or 
10 M bps) frequency shift keyed (FSK) directly on-
to the cable (not FSK'd onto an RF carrier). The 
FSK frequencies are 5 MHz and 10 MHz for the 
5 M bps data rate and 10 MHz and 20 MHz for 
the 10 Mbps data rate. The control protocol, of 
course, is token passing. 
A few words on the term carrier band: It was 

consciously originated by the 802.4 group to 
reduce confusion among some who had more 
computer-intensive than communications-
intensive backgrounds. Systems using multi-
plexed, data modulated RF carriers are univer-
sally understood as broadband. But the use of 
the 802.4 FSK single-channel method started to 
be referred to by some as baseband. To strong-
ly differentiate the method fit indeed is not base-
band, but truly not broadband either) carrier 
band was coined. A typical carrier band con-
figuration as it might be used in MAP is shown 
in Figure 1. A typical fiber configuration (employ-
ing 802.4H) as it might be used in MAP is shown 
in Figure 2. 
As specified in 802.4H, a star can be either 

active or passive. The configuration of a network 
active star is generally well understood. In a fiber 

network the light signal enters the active star 
where it is converted into an electrical signal and 
then converted back into a light signal to be sent 
out the multiple outlets of the star. 
A passive star performs differently. There are 

two general configurations of a passive star 
coupler (Figure 3). The transmissive star con-
nects each input with all outputs, whereas there 
is isolation between different inputs. Typically, the 
inputs are connected to the terminals' transmit-
ters and the outputs are connected to the 
receivers'. In contrast to the transmissive star, the 
reflective stars' ports are bidirectional, so they 
are used as inputs and outputs at the same time. 
Each port feeds each other port. 

Excerpt from IEEE 802.4H 
The following is an excerpt from the current 

draft of 802.4H and may aid in clarification. 

"Appendix 
"Network Size and Configuration 

"In order to give the network designer an idea 
of some of the configurations which are possi-
ble given the primitives which are described in 
the body of this working document, the follow-
ing illustrations have been included. The 
presence of these topologies in this appendix 
does not imply that these are the only topologies 
compatible with this working document. 
"The physical size of a network both in 

geographic length and number of stations which 
is desired will have a significant impact on the 
network topology which is utilized. When only 
a limited number of stations (five to ten for in-
stance) are required almost any topology can be 

'it is apparent that 
fiber use in (local area 
networks) will expand 
greatly" 

utilized. Figures 17A.1, 17A.2 and 17A.3 illustrate 
three possible topologies which meet the re-
quirements. For situations which require a large 
number of stations located in widely separated 
geographic locations it is advantageous to com-
bine elements of several of the topologies shown 
below to form a hybrid topology or a multi-tiered 
topology. Topologies of this type may grow to very 
large numbers of stations. In utilizing any of the 
listed topologies it is the responsibility of the net-
work designer to assure that the overall system 
rise time and loss budgets are maintained. It is 

Figure 1: Coax-based carrier band (CB) configuration of MAP 
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expected that practical networks will be possi-
ble using fibers which range in size for 100/140 
micron to 50/125 micron." 
PHY in Figures 17A.1, 17A.2 and 17A.3 in-

dicates layer 1 of the Open Systems Interconnec-
tion/International Organization for Standardiza-
tion (OSI/ISO) model. It is the physical layer, the 
one that performs the physical connection of the 
node to the transmission medium (as an exam-
ple it could be a modem). 

Current status of IEEE 802.4H 
According to Robert Crowder, chairman of the 

802.4H group and president of Shipstar 
Associates (Newark, Del.), 802.4H has been ac-
cepted both here and in Europe as an appen-
dix in the specifications of MAP 3.0. Crowder also 
said that though 802.4H is not yet finally certified 
by the IEEE, its acceptance is possible by 
November '87, which would permit its inclusion 
in the 1987 edition of the 802.4 standard. 
Though 802.4H and MAP 3.0 are not yet cer-

tified, several large fiber MAP installations are be-
ing made. At a GM Canadian subsidiary in 
Oshuwa, Ontario, a pilot optical fiber network was 
installed in 1980 that connects 20 workplace ter-
minals. Now, it is installing a full MAP-like network 
that will connect at least 375 robots to a host com-
puter The cost is expected to be about $3 million. 
One more auto plant using a fiber-based network 
is the Nissan truck plant in Smyrna, Tenn. An ad-
ditional MAP-fiber network is an AT&T/Concord 
Data system in an AT&T plant that is now being 
built, but neither company will comment at this 
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Figure 2: Fiber star-based configuration of MAP 
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time. An influential corporation that also supports 
the fiber-MAP networking is the chemical giant 
E. I. Du Pont De Nemours (Wilmington, Del.). 
Another important fiber LAN standard is also 

near adoption. It is the Fiber Distributed Data In-
terface (FDDI) standard generated by the 
American National Standards Institute (ANSI) 
Committee X319. FDDI is organized as a dual 
ring using a control protocol based on the IEEE 
802.5 standard for a token ring. Its data rate is 
100 M bps using either 62.5/125, 85/125, 50/125 
or 100/140 micron fibers and light of 1,300 
nanometers. The FDDI specifications were 
developed on the basis of up to 1,000 physical 
connections and a total fiber path length of 200 
kilometers. 
The advantages of fiber over coax are well 

recognized: fiber has a much wider band-
width/data rate (used only to 20 Mbps for the fiber 
802.4H vs. 10 Mbps for the coax 802.4); fiber 
is impervious to electrical interference (e.g., not 
susceptible to RF interference, will not radiate, 
can be placed next to high voltage/current car-
rying cables with impunity); and of great impor-
tance, fiber has such low attenuation that very 
long cable runs can be made without repeaters. 
Use of fiber in wide area networks (WANs) has 
been expanding at a galloping rate. These WAN 
applications have largely been in telephone 
and/or large individual data nets wherethe early 
high costs for fiber systems could be justified. 
However, the falling cost of fiber-optic system 
hardware and rising data rate requirements are 
driving the development of these new LAN 
standards. It is apparent that fiber use in LANs 
will expand greatly and the IEEE 802.4H stan-
dard, which defines how fiber optics and coax 
will work together, will be of increasing 
significance. 

Figure 17A.3: Active tapped bus topology 
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Consumer electronics on the move 
By Walter S. Ciciora, Ph.D. 
• •ri oi Strategy and Planning 

lelevision and Communications Corp 

The first week in June was a fascinating time 
for those interested in consumer electronics. Two 
major conferences took place in Chicago: the 
Electronic Industries Association's summer Con-
sumer Electronics Show (CES) and the Institute 
of Electrical and Electronic Engineers' Interna-
tional Conference on Consumer Electronics, 
(ICCE). For cable, there is both good news and 
cause for concern in the conferences' content. 
The CES draws over 100,000 attendees and 

occupies acres of exhibition space. Very few 
cities are large enough to host this huge conven-
tion. New products—and new features on old 
products—are presented to distributors and 
dealers for purchase and resale to the public. 
Items that struck me as particularly relevant to 
cable included 1) CD video, 2) S-VHS and ED-
Beta, 3) picture-in-picture adapters, 4) the home-
bus, 5) universal remote controls and 6) DAT. 
CD video is an interesting evolution of the com-

pact disc (CD). Instead of a maximum of 70 
minutes of digital audio, nominally five minutes 
of video and 20 minutes of digital audio are 
packaged on a gold-colored disc. Larger formats 
include 8-inch discs with 40 minutes of video and 
audio suitable for full-length concerts and 12-inch 
discs for up to two hours of video. While the audio 
is digital, the video is analog. It's the old laser 
disc standard that's been around for a number 
of years with a relatively small but growing 
following. 

This form held the lead for the best available 
video until S-VHS and ED-Beta came upon the 
scene. A significant industry push for CD video 
was evident. Not only did CD video appear in 
a variety of manufacturers' booths, but there was 
a special joint industry CD video exhibition ac-
companied by considerable flair and publicity. 

The modern 45 rpm 
The 5-inch disc is billed asthe modern 45 rpm 

record with MTV-like music videos. While skep-
ticism was expressed by those over 40, it would 
be foolish to ignore its importance. From a cable 
perspective, the 5-inch disc provides the sizzle 
from which the older 8- and 12-inch discs derive 
a new lease on life. The sale and rental of these 
discs adds to the competition cable experiences 
from the "physical distribution" of video. 
The 5-inch disc will come into its own when 

the small-screen, portable liquid-crystal color TVs 
are combined with CD players. Kids with a music 
video orientation will be able to take this product 
anywhere. If the videodisc price is reasonable, 
this could be a significant winner. "Combi" disc 
players were shown that play all three sizes for 
video and audio. Some even have data outputs 
for playpack of CD-ROM disc into personal 
computers. 

Lost in all the discussion was the new com-
pressed video technology from the David Sar-
noff Labs. When it was announced during the 
second Microsoft CD-ROM conference, some 
predicted that the CD video standard would have 
to be redrafted to accommodate this new 
technology. Apparently, the industry has decid-
ed to push through the older version of CD video. 
Super VHS (S-VHS) was broadly displayed 

while Sony showed its Beta response, extend-
ed definition Beta (ED-Beta). Once again Beta 
beats out VHS from a technical perspective. But 
from a sale and marketing outlook, it is unlikely 
that Sony can make serious inroads into the VHS 
camp. VHS marketing momentum and greater 
availability of software will limit the impact from 
the higher resolution ED-Beta. The Toshiba ex-
hibit had a side-by-side demonstration of two 
tape players, VHS and S-VHS, playing the same 
scenes. The difference between the pictures was 
substantial. While grass was a green blur on VHS, 
individual blades could be counted on the S-VHS 
display. 

Just a short distance away, advanced TV 
receivers were on display with off-air Chicago 
signals. Ghosts spoiled what were otherwise ex-
cellent pictures. The images derived from 
videotape have no ghosts or co-channel in-
terference. This comparison emphasized the im-
portance of fighting coherent interference. For 
cable, this means a stronger emphasis on 
eliminating ingress, cross modulation, and beats 
and tweets. 
Two manufacturers showed picture-in-picture 

(PIP) adapters. These devices attempt to provide 
a number of the features offered by digital televi-
sion receivers in a set-top unit. PIP is a smaller 
picture from a separate source displayed as an 
inset in the normal TV picture. The importance 
of this for cable is that it further complicates the 
consumer electronics interface issue. There are 
more wires, more ways to get them wrong and 
a need for another descrambler if the subscriber 
would like both the main and the inserted pic-
tures to come from scrambled channels. Also, 
the additional signal processing introduces fur-
ther signal distortion and additional opportunities 
for direct pickup of interfering off-air signals. 

Mitsubishi and NEC showed two different ver-
sions of the homebus. Neither of these 
demonstrations implemented the technology of 
the EIA Homebus Committee. However, they did 
demonstrate the intended functionality. The em-
phasis at CES did not encompass distribution 
of video in the home. For cable, this is the most 
sensitive area to watch. If homes do become 
cabled, the protocols for distribution of cable 
signals will become very important to us as well 
as the quality of the in-home distribution system. 
We must ensure that a major CLI source is not 
created. 

Several additional "universal" remote controls 

were displayed. These devices have the poten-
tial to reduce the severity of the consumer elec-
tronics interface problems with cable. Included 
in this group was the CORE (controller of remote 
electronics) by Steve Wozniak, the inventor of the 
Apple computer. These devices have the pro-
mise of improving the consumer electronics in-
terface with cable. However, before the promise 
is realized, some of the poorly designed im-
plementations will have to be weeded out. Some 
of these devices are so complicated they actually 
make life more difficult rather than easy. 

Digital audio tape (DAT) was on display 
everywhere at CES. Now that we've become ac-
customed to CD audio quality, DAT's equivalent 
sound performance doesn't cause much excite-
ment. It's expected. DAT's future in the United 
States is threatened by the potential for legisla-
tion requiring an anti-copying feature. The EIA 
opposes it. Engineers argue that the proposed 
techniques distort the high-quality audio DAT was 
intended to provide and that the technique is 
relatively easily defeated anyway. Until this issue 
is resolved, the technology will be on hold. Both 
DAT and CD audio increase cable subscribers' 
sensitivity to quality audio. 

Technical meeting 
The ICCE conference is a technical meeting 

with a limited number of hospitality suites con-
taining technical exhibits and literature. Less than 
1,000 engineeers attend from all over the world. 
Japan, Korea, Taiwan, United Kingdom, Ger-
many, Denmark, France, Italy and Sweden are 
among the countries represented. The primary 
emphasis of this conference is still television 
receiver and system design. 
The CATV session was very well attended. TV 

and VCR designers were afforded an opportunity 
to better understand the implications of cable for 
their designs. The interface with cable was given 
considerable attention. The most popular ses-
sions were those dealing with high-definition 
television (HDTV). This is definitely the subject 
of the hour. Numerous approaches and devel-
opments were described. North American 
Philips is a major player in this story and had 
several papers to contribute. There is a growing 
awareness of the importance of the cable com-
patibility of any new HDTV system. However, 
cable involvement in the standards setting pro-
cess is critically important to avoid onerous stan-
dards. The papers from this convention will be 
published in the August 1987 issue of the IEEE 
Transactions on Consumer Electronics. 
This year's CES and ICCE saw greater atten-

dance by cable industry representatives. This is 
a good omen for the future compatibility of cable 
and consumer electronics. Increased under-
standing between the two industries is the secret 
to better subscriber service through the con-
sumer electronics products they own. Mil 
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