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Scientific 
Atlanta 

WE'VE REDUCED EVERYTHING CA TV lb A MATTER OF NUMBERS. 
IT'S SIMPLE ARITHMETIC 
-EVERYTHING CATV 

ADDS UP TO 
SCIENTIFIC-ATLANTA. 

Check the numbers in 
your cable system's profit 
margin. Then call us. We'll 
prove to you that we can 
help you do better. 

We'll show 
you how a 
Scientific-
Atlanta system 
can generate 
more valuable 
subscriber revenue today 
and tomorrow with a full 

line of CATV products 
that'll profit you and 
please all your 
customers. 

You want to 
talk pure profit 
over the entire 
spectrum of 
Scientific-Atlanta products? 

Call us. Our new 
package pricing 
policy gives you 
more purchasing 
power, right 
away. Add to 

that the proven reliability 
and serviceability of all 

Scientific-Atlanta products 
and the numbers look 

better and 
better. 

Another rea-
son to call on 
Scientific-Atlanta? 
We're a true 

single source CATV sup-
plier. We offer everything 
from earth stations to 
set-top 
terminals 
and all 
the video 
processors, 
amplifiers, 

taps and 
passives 
in be-
tween— 
including 
a wide 

selection of coax cable. 
That means, no matter 
what your needs, we can 
fill them with a package 
of high-quality 
products no 
other supplier 
can match. 

Also, as 
your single 
source supplier, Scientific-

VISIT US AT THE NCTA SHOW, 

Atlanta is the only one you 
need to call for warranties, 
repairs, service, 
etc. That makes 
your job easier 
and a lot less 
expensive. 

Take a real 
good look at what your 
needs are today and 

what you'll need 
tomorrow. Then 
give us a call and 
see how the num-
bers add up. We 
guarantee you'll 

like what you hear. 

BOOTH 1984. 

If toll-free numbers 
aren't your style, send in 

the coupon below. 
We'll send you our 
Broadband Prod-
ucts Catalog and 
have a salesman 
call you, if you wish. 

ud like to check out your numbers. Please sen(71 
me your Broadband Catalog. 
E Also please have a solemn call me 

3/86 C E D 
Write. 

Company   

Address 

City _______________  

Lp  Phone ( 

Send coupon to: Scientific-Atlanta. PO. Box 
105027. Dept AR. Broadband Products Group. 
Atlanta. GA 30348. 



Scientific 
Atlanta 

WE KNOW WHEN lb BE lbUGH AND 
WHEN To BEND A LITTLE. 

NO MATTER WHAT THE 
JOB, SCIENTIFIC-ATLANTA 

HAS THE COAX. 
Scientific-Atlanta isn't the onty man-
ufacturer of coaxial cable, but with 
single-souce CATV capability and 15 
years of experience, we've got a lot 
more to offer. We know how compet-
itive your business can be. That's why 
we're so tough on ourselves when it 
comes to setting quality standards. 
But when it comes to designing sys-
terns, we're very flexible. Because no 
operator's needs are exactly the same 
as another's. We listen first, and then 
help put together the system that's 
right for you. Right down to the coax. 

THE RIGHT COAX 
AT THE RIGHT PRICE. 

No matter what kind of coax you need, 
Scientific-Atlanta has it: full-line. quality 
coax at competitive prices. Our GID-3 
trunk and distribution aluminum sheath 

coax gives super:or performance in 
aerial and underground applications. 
We have a wide selection of RG-59. 
RG-6, RG-I I and flame-retardant bonded 
drop cables for all private and com-
mercial uses Plus a new headend cable 
for all headend components. And for 
applications where cable has to bend 
without compromising performance, 
Scientific-Atlanta Cableflee is the 
ideal choice, 

DEPENDABILITY 
FROM START 10 FINISH. 

Even before our cable leaves the 
factory. each reel is quality tested 
and then tagged so it can be traced 
and identified. From there, fast deliv-
ery is ensured by our fleet of trucks 
and trailers, each equipped with an 
overhead lift tor easier unloading. 
And should you have any questions, 
our trained staff of service represen-
tatives can be reached at the factory 
roll-free. 

SINGLE-SOURCE RELIABILITY. 
What could be simpler? The name 
you count on for major CATV equip-
ment is also the best choice for coax 
Scientific-Atlanta coax: the tlexibilty 
to get you out of tight spots and the 
toughness to keep you in busincirr. 
For more information, call I-800-722-
2009. Or mail the coupon below 

know a good deal when I hear one. Tell me 
more about Scientirc-Atlanta coaxial cable. 

3186 CED 
1.-re  

C.opany  

Address_  

 2ate  

 Phone I 

Plesase have a sales representative con, act me 

Mai to: Scientific-Atlanta. DepaIment AR. 
P.O. Box 105027. Atlan:a. GA 3C348 
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TRILOGY LEADS IN TECHNOLOGY: 

.s.1001› 

Cable Size 

Attenuation 
(dB 100' @ 450 MHz) 

Total loss 
(dB @10 miles) 

# amplifiers 
@ 22 dB 

Cable cost/1,000' 

Total cable cost 

Amplifier cost 
($800 each) 

Total cost 

Percent difference 

MC2 0.750" air 0.750" gas- 0.875" gas- 1 000" gas-
dielectric injected injected injected 

97 1.15 1.01 

512 607 533 486 

23 27 24 22 

$ 355 $ 340 $ 430 $ 605 

$18,744 $17.952 $22,704 $31,944 

$18,400 $21,600 $19,200 $17,600 

$37,144 $39,552 $41,904 $49,544 

Reference +6.0 +11.3 4 25 

COAXIAL CABLES 

Unlike most technological advances, 
MC2 reduces costs significantly, in a variety 
of ways. 

The unique air dielectric—with 93% 
velocity of propagation—makes it possible 
to use MC2 in one size smaller than you 
normally would with foamed cables. The 
advantage, is the accommodation of more 
cables per duct in an urban system. 

The lower attenuation and stronger 

signal also allow you to use about 20% fewer 
amplifiers. 

MC2 also provides relief from "suck 
out"—the air dielectric and the 100% 
bonded construction permits the inner and 
outer conductors to expand and contract at 
virtually the same rate. This provides you 
with quicker and simpler installations and 
maintenance. 

COMMUNICATIONS INC. 
Call or write for a free sample and brochure: 601-932-4461 
TRILOGY COMMUNICATIONS INC., 2910 1-tighway 80 East, Pearl, Mississippi 39208 800-874-5649 
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spotlight 

Joe Van Loan: 
striving for 
excellence 
Joe Van Loan is concerned about 
where the cable industry is headed and 
how it's going to get there. Suddenly 
operating in the face of fierce competi 
tion from VCRs and other alternate 
programming delivery methods, some 
changes are in order, he says. And as 
the engineering vice president at. Via-
com, Van Loan is making those 
changes in his own ranks. 
"We simply must learn to work more 

efficiently," Van Loan claims. "If we 
don't, others will; and we will not sur-
vive." What are the keys to successful 
operation in the face of competition? 
It's as basic as good service at a com-
petitive price, according to Van Loan. 
Van Loan has several specific 

suggestions to cable operators: "If we 
are overstaffed or under-utilizing our 
people, we must look at how to become 
more productive and efficient. Satisfy-
ing the customer is the ultimate goal 
and, often, fewer people can do that 
because a happy subscriber doesn't 
need as many service calls." 
"We must take greater care to mea-

sure our people's performance—not 
only in quantity, but quality as well. 
The supervisor needs to actually go 
out and check on an installer's work 
instead of sitting at his desk all day," 
Van Loan insists. 
Attitude isn't the only variable in 

the productivity equation that needs 
changing, though, he says. Some of the 
equipment being bought and sold 
needs to be re-examined, as well. "In 
the past, we were so caught up in 
growth that we would accept anything 
the manufacturers shipped us simply 
because there was a customer waiting. 
The cable industry was in the growth 
mode, and the manufacturers didn't 
have any incentive to build quality 
products," Van Loan asserts. "But 
now that things are changing, we don't 
want to repeat the sins of the past. 
There must be a renewed fervor for 
quality." 
Ease of product use is the third vari-

able in the success formula, and Van 
Loan is the first to recognize that we 
have some serious problems in that re-
gard. "A VCR is hard enough to use 
and program without cable. With ca-
ble, it's almost impossible." And, al-
though many companies are introduc-
ing switchers and programmable tim-
ers to help ease the confusion, Van 
Loan feels the optimum solution is 
much more long term: "The cable in-
dustry needs to come to a decision 
about the E IA/NCTA interface. 
"A good way to go forward would be 

for the NCTA engineering committee 
to come to a conclusion, perhaps take a 
vote, and then, if they choose to en-
dorse the interface, have the NCTA 
Board endorse it also. Public commit-
ments from some of the major MSOs 
would probably go a long way in help-
ing the cause, too," he suggested. 
Although virtually all the major ci-

ties have been built, there is still room 
for growth in the cable industry, con-
cludes Van Loan. "If we are going to 
survive with the kinds of competition 
we are presently facing, it's time to ask 
ourselves if we should be in the tele-
phone business. First, in the local area 
network markets and, maybe eventu-
ally, in residential phone service as 
well. I am delighted to see Viacom 
moving in those directions, and I 
would like to see the industry in gen-
eral thinking more along lines." 
Van Loan has set some high goals 

for the cable industry but, like all 
changes, increased productivity and 
efficiency in cable have to start from 
within. What can you do today, right 
now, to begin? 

—Lesley Dyson Camino 



QUICK, WHAT DO 
JER a OLD, AK, AND HAMLIN 
ALL HAVE IN COMMON? 

The Pioneer BA-5000. 
In the past 12 years, you had only one opportunity 

to choose converter hardware and an effective 
scrambling method for your cable system. And once 
your decision was made, it was final. There was no 
turning back. 

But today, with Pioneer's multi-vendor compatible 
converter, you have the freedom to integrate a more 
reliable, consumer-friendly converter into your system 
without immediately changing out your entire sub-
scriber base. It's that simple. 

If you plan to upgrade to addressability, the BA-
5000 means you will never again be locked into one 
source of supply. And, you can periodically switch 
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between the various scrambling modes—an excel-
lent defense against potential service piracy. 

Or, if you're dissatisfied with your system's per-
formance, simply integrate the BA-5000 into any 
compatible system. You get the immediate benefit of 
upgrading your system to Pioneer security and reli-
ability, without inconveniencing subscribers or dis-
rupting your system. 

Call Pioneer toll-free at 1-800-421-6450 and we'll 
explain why the BA-5000 is the best choice to 
enhance the reliability and profitability of your 
addressable system. 

Multi-vendor compatibility...you asked for an alter-
native and now you've got one. 

(1,I) PIONEER* 
PIONEER COMMUNICATIONS OF AMERICA, INC. 

2200 Dividend Drive, Columbus, Ohio 43228 (614) 876-0771 Outside Ohio, 1-800-421 .6450 
Reader Service Number 3 

c 1986, Pioneer Communications of America, Inc. 



my turn 

Proposed EIA 
Interim Standard 
IS-15 
Many in the cable TV industry have 
long considered the ubiquitous con-
verter to be a necessary evil. Not only 
do converters account for a large por-
tion of the capital investment per sub-
scriber, they also represent a major 
cause of customer complaint. In these 
respects, the situation has improved 
substantially in recent years. In 1970, 
a plain converter, the 26-channel 
Gamut 26, sold for $30—the equiva-
lent of about $85 in 1986, after adjust-
ment for inflation. Today, the price is 
less than half that, the channel capac-
ity is much greater and cordless re-
mote control is available. Failure rates 
have dropped sharply from the 20 per-
cent to 30 percent commonly experi-
enced several years ago to less than 5 
percent. 

Notwithstanding, the converter in-
terface is still too expensive and, at 
best, an irritation to our customers. 
There must be a better way. 

All of the functions of a converter 
(except descrambling) are, or should 
be, provided in the TV set. All TV sets 
have some kind of channel selector, 

By Archer Taylor, Senior Vice 
President, Engineering, Malarkey-
Taylor Associates Inc. 

and most of the new ones are capable 
of selecting mid-band and super-band 
cable TV channels. Why, then, should 
cable subscribers be required to pay 
for another set-top channel selector? 
Not only does it represent additional 
investment to be recovered through 
subscriber fees, but it also compro-
mises enormously the convenience of 
infra-red remote control and degrades 
(to a limited extent) the quality of the 
received TV signal. 
Even worse is the baseband con-

verter in which a channel is selected, 
processed at IF, demodulated, then ac-
tually remodulated and the entire pro-
cess repeated all over again in the TV 
set. This ridiculous situation exists be-
cause, until recently, TV reception 
technology has developed entirely in 
the over-the-air broadcast environ-
ment—with almost no coordination 
with cable TV delivery systems or the 
other potential uses for the TV display 
section. 

Nearly 20 years ago, the first con-
verters were introduced in Manhattan 
Borough of New York to overcome the 
direct pickup interference from seven 
VHF stations transmitting (then) from 
the Empire State Building. Hubert 
Schlafly, engineering vice president at 
Teleprompter, pleaded with TV set 
manufacturers to provide an exter-
nally accessible IF jumper so the con-
verter could be connected directly to 
the receiver IF instead of through the 
leaky 300 ohm TV antenna terminals 
and another tuner. 
To its credit, the receiver industry in 

the mid 1970s, as a consequence of the 
CTAC advisory committee to the FCC, 
researched the matter of immunity to 
interference from strong local co-chan-
nel signals. An EIA Bulletin was pub-
lished in 1975, regarding this and other 
aspects of compatibility with CATV. 
The IF jumper was not part of the an-
swer. The Bulletin never developed 
into even an Interim Standard, which 
would have been subject to rigorous 
public review. However, receiver man-
ufacturers did begin to provide 75 ohm 
coaxial input ports, possibly moti-
vated as much by desire to improve 
color reception off-the-air as to relieve 
the CATV direct pickup problem. This 
helped some but, because of design 
mistakes, many of the coaxial input 
ports turned out to be more or less inef-

fective. 
Probably the most upsetting misun-

derstanding between the two indus-
tries was the heavily touted "cable-
ready" TV set, which was actually 
"ready" only for non-premium cable 
customers. The receiver people genu-
inely believed they had produced the 
cable-compatible TV receiver we all 
wanted. They were incensed, and per-
haps a little chagrined, when they dis-
covered that cable operators continued 
to install the noxious converters even 
with "cable-ready" receivers: 
The sad part is that neither the cable 

operators nor the receiver manufactur-
ers anticipated the angry customer re-
action when they discovered, after pur-
chasing a deluxe, premium-priced TV 
set, that the attractive conveniences of 
the remote control are rendered almost 
useless by a cable connection. Adding 
to this fiasco is the frustration of cable 
customers who attempt in vain to con-
nect a VCR. 
Now, stereo sound adapters compli-

cate the situation even further. The 
market presently is inundated with in-
genious, somewhat Rube Goldberg, 
adapters meant to overcome the con-
sumer's frustration. They are only band-
aids, temporarily useful to hold the 
jury-rigged system together long 
enough to produce consumer electronic 
equipment expressly designed to serve 
as the receiver and display for a vari-
ety of signals in addition to over-the-
air NTSC TV broadcasts. 
At last, the cable industry and the 

consumer electronics industry, 
through the NCTA and EIA, have 
been working together in an attempt 
to assuage the consumer's dismay. The 
effort has been significantly prodded 
by the explosive spread of VCRs and 
the adoption of multi-channel TV 
sound. 
The product of the joint effort is a 

proposed Baseband (Audio/Video) In-
terface Standard connector, analogous 
to the RS-232 standard interface 
connector for computers. This pro-
posal is expected to be adopted soon as 
an Interim Standard, EIA IS-15. Tele-
vision sets with IS-15 interface are 
likely to appear in dealer's showrooms 
as early as 1988. 
What is the IS-15 interface? Here is 

how the EIA Proposal describes it: 
Continued on page 40 
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When 
Tif stations w in power 

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

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

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

Rebuilding? 
Save Money 

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

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

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

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

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

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

JERROLD 
You know we'll he there. 

See us at the NCTA Show, Booth #1900. 

Reader Service Number 4 
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return path 

CLI program response 
In the February 1985 issue of CED, 
you published an article entitled "Liv-
ing with 21006," by Roy Ehman. 
While I enjoyed the information pro-
vided and found it useful, I did not find 
the sample computer program as easy 
to understand or use. It led me to look-
ing into alternatives. Enclosed please 
find two of my own versions of a Cu-
mulative Leakage Index program—one 
using the BASIC language for IBM 
(and compatibles), the other using the 
Lotus 123 software. Both programs 
work extremely well and may be of 
some use to your readers. 

In the BASIC language version, the 
remarks in lines 1 through 8 and again 
in lines 401 through 407 give instruc-
tions on how the program may be tai-
lored to the user's particular needs. 

In the Lotus 123 version, all fields 
are "protected" from accidental era-
sure using the "/ Worksheet Global 
Protection Enable" command, fol-
lowed by "/ Range Unprotect" com-
mand for cells B6 through B17. This 
feature protects accidental damage to 
formulas and titles, or instructions 
within cells which are permanent in na-
ture. 
To use the Lotus version, the user 

simply loads the program from disk 
and then fills in the blanks called for. 
The CLI is calculated automatically 
and printed out. The enclosed printout 
gives the entries, including formulas, 
for all cells used, and the user simply 
needs to transcribe the entries into the 
correct cell locations. Column widths 
are: A = 44, B=9, C=19 and D = 9. 
Note that there are no data in Column 
C. These column widths were chosen to 
keep Column D "off page" and out of 
normal view. This column contains the 
actual formula cells and calculations 
which lead to the CLI provided in view 
in Column B21. 

In transcribing the entries from the 
printout, the user should ignore the 
"U" at the beginning of cells B6 
through B17. This "U" is printed to 
simply denote which cells are unpro-
tected. [Note: In the sample printout 
provided, column B21 (the CLI) re-
flects "ERR" because a formula is 
within this cell and no data has been 
entered. This is normal and will disap-
pear when data are entered, and has no 

effect on the program performance.] 

Plant size in miles: 170 
Total miles driven: 75 
# of leaks found at 50 uV/M: 25 
# of leaks found at 100 uV/M: 5 
# of leaks found at 150 uV/M: 
# of leaks found at 200 uV/M: 
CLI is: 54.0654 

1 REM * * THIS PROGRAM MAY 
BE MODIFIED TO SUIT ANY VAL-
UES OF LEAKAGE READING 
2 REM * * LEVELS BY CHANG-
ING THE VALUES IN LINE 110 
THRU 180. LIKEWISE, 
3 REM * * THE NUMBER OF DIF-
FERENT LEVELS MAY ALSO BE 
MODIFIED. IF THE NR. 
4 REM * * OF LEVELS IS MODI-
FIED, THEN LINES 300 THRU 330 
MAY ALSO HAVE TO BE 
5 REM * * CHANGED ACCORD-
INGLY AS WELL AS A CHANGE 
IN LINE 400. WHILE THIS 
6 REM * * PROGRAM IS DE-
SIGNED TO DRIVE A PRINTER, IT 
MAY ALSO BE MODIFIED TO 
7 REM * * RUN WITHOUT ONE, 
BY SIMPLY CHANGING ALL 
LINES CONTAINING "LPRINT" 
8 REM * * TO READ "PRINT" 

10 CLS 
20 LPRINT TAB(20) "McCAW CA-
BLEVISION, CLOVIS NM" 
30 LPRINT TAB(22) "CUMULA-
TIVE LEAKAGE INDEX" 
40 LPRINT TAB(22) "BY BOB 
BAKER—JAN 1986" 
50 PRINT 
60 PRINT 
70 INPUT "PLANT SIZE IN 
MILES"; PS 
80 LPRINT "PLANT SIZE IN 
MILES: "; PS 
90 INPUT "TOTAL MILES DRIV-
EN"; MD 
100 LPRINT "TOTAL MILES 
DRIVEN: "; MD 
110 INPUT "NR. OF LEAKS 
FOUND AT 50 uV/M"; Li 
120 LPRINT "NR. OF LEAKS 
FOUND AT 50 uV/M: "; Li 
130 INPUT "NR. OF LEAKS 
FOUND AT 100 uV/M"; L2 
140 LPRINT "NR. OF LEAKS 

FOUND AT 100 uV/M: "; L2 
150 INPUT "NR. OF LEAKS 
FOUND AT 150 uV/M"; L3 
160 LPRINT "NR. OF LEAKS 
FOUND AT 150 uV/M: "; L3 
170 INPUT "NR. OF LEAKS 
FOUND AT 200 uV/M"; L4 
180 LPRINT "NR. OF LEAKS 
FOUND AT 200 uV/M :"; L4 
300 Si = L1*50*50 
310 S2 =L2*100*100 
320 S3 = L3*150*150 
330 S4 = L4*200*200 
400 CLI = 10*(.4342945*(LOG((PS/ 
MD)*(S1 + S2 + S3 = S4)))) 
401 REM * * THE ABOVE FOR-
MULA ASSUMES THAT THE BA-
SIC LANGUAGE CALCULATES 
402 REM * * LOGARITHMS TO 
THE NATURAL BASE, AND 
THEREFORE CONVERTS THEM 
403 REM * * TO A COMMON LOG 
BY ADDING THE CONVERSION 
FACTOR OF "0.4342945" 
404 REM * * TO THE BEGINNING 
OF THE FORMULA. IF YOUR BA-
SIC LANGUAGE 
405 REM * * ALREADY CALCU-
LATES LOGS TO THE BASE 10 
(COMMON LOGS), THEN 
406 REM * * SIMPLY OMIT THIS 
FACTOR AND REWRITE THE 
FORMULA TO READ 
407 REM * * CLI=10*(LOG((PS/ 
MD)*(S1 + S2 + S3 = S4))) 
410 LPRINT "CLI IS:";CLI 
420 IF CLI > 64 THEN LPRINT 
"CLI EXCEEDS FCC LIMIT OF 64" 
430 END 

Enter the plant size in miles: 
Enter the total miles driven: 
Enter the # of leaks 
found at 50 uV/M: 
Enter the # of leaks 
found at 100 uV/M: 
Enter the # of leaks 
found at 150 uV/M: 
Enter the # of leaks 
found at 200 uV/M: 
Enter the # of leaks 
found at 250 uV/M: 
Enter the # of leaks 
found at 300 uV/M: 
Enter the # of leaks 
found at 350 uV/M: 
Enter the # of leaks 
found at 400 uV/M: 
Enter the # of leaks 
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RETURN PATH 

The enclosed printout gives 
the entries, including 

formulas, for all cells used. 

found at 450 uV/M: 
Enter the # of leaks 
found at 500 uV/M: 

CUMULATIVE LEAKAGE INDEX 
IS: ERR 

(Maximum FCC CLI is 64) 
Al: "McCAW CABLEVISION, 
CLOVIS NM 
A2: "CUMULATIVE LEAKAGE 
INDEX CALCULATIONS 
A3: "by Bob Baker & Lotus 123, 
Jan 86 
A4: = 
B4: = 
C4: = 
A6: 'Enter the plant size in miles: 
B6: U '[ ] 
A7: 'Enter the total miles driven: 
B7: U '[ ] 
D7: + B6/B7 
A8: 'Enter the Nr. of leaks found at 50 
uV/M: 
B8: U 
D8: + B8*50*50 
A9: 'Enter the Nr. of leaks found at 
100 uV/M: 
B9: U '[ 
D9: +B9*100*100 
A10: 'Enter the Nr. of leaks found at 
150 uV/M: 
B10: U '[ ] 
D10: + BlO*150*150 
All: 'Enter the Nr. of 
200 uV/M: 
B11: U ] 
D11: + B11*200*200 
Al2: 'Enter the Nr. of 
250 uV/M: 
B12: U '[ ] 
D12: +B12*250*250 
A13: 'Enter the Nr. of 
300 uV/M: 
B13: U '[ ] 
D13: + B13*300*300 
A14: 'Enter the Nr. of 
350 uV/M: 
B14: U '[ ] 
D14: +B14*350*350 
A15: 'Enter the Nr. of 
400 uV/M: 
B15: U '[ ] 
D15: +B15*400*400 
A16: 'Enter the Nr. of 
450 uV/M: 
B16: U '[ ] 
D16: + B16*450*450 
A17: 'Enter the Nr. of 
500 uV/M: 
B17: U '[ ] 

leaks found at 

leaks found at 

leaks found at 

leaks found at 

leaks found at 

leaks found at 

leaks found at 

PuNcMED Plea5 
FaZ PATC+10.14 

RAIL SUPPORT' 
BRAcKEr 

Roe BASE 

D17: +B17*500*500 
D19: @SUM(D8..D17) 
D20: @LOG(D7*D19) 
A21: 'CUMULATIVE LEAKAGE 
INDEX IS: 
B21: 10*D20 

PRODUC, 

A22: (MAX FCC CLI IS 64) 

Robert E. Baker, 
Plant Manager, 

McCaw Cablevision, 
Clovis, N.M. 

CWY BULLETIN 

Durable Equipment Rack—$85 
CWY's Model RR72 equipment rack costs up to 25% less than competitive racks 

and its UPS shippable for even greater savings. The RR72 is constructed of tough 
11-gauge formed steel with a grey baked enamel finish and assembles quickly 
and easily. This equipment rack features 70 inches of panel space with 40 rail 
spaces. For $85, the RR72 represents total value. And there's more: CWY offers a 
complete line of accessories which add even more support and convenience to the 
RR72 rack. 

euemarr 
SNE1F 

Model RR/S7 Shelf 
This shelf assembly is ideal for mounting equip-

ment that does not have an attached rack mount 
panel. It requires only 4 rack spaces (7 inches) of 
panel space, and mounts to any EIA/RETMA 
standard spacing rack. $24.95 

Model RR/A19 Series Blank Panels 
Oblong mounting holes allow slight adjustment for 

exact fit. Constructed of /8" aluminum. Available in 
12 sizes to fit 1-12 blank rail spaces. $4.50 to $25.00 

Model PUP19 Punched Panel 
Provides for orderly, effective patch panel for 

BLANK PANELS headend requirements. Contains 24 "D" type 3/8" 
IN a. Sal5 numbered holes for mounting of "F" and "BNC" 

connectors. $9.50 

Model RR/10-32 Rack Screws 
Screws are 10-32 x 3/4" binder head, nickel plated 

for neat appearance. And they don't require the use 
of a washer. $4.20/100 

Model RR/RSB Equipment Support Bracket 
Adds rear support to rack-mounted equipment. 

Allows air flow between and through equipment 
while also relieving stress and torque. Assists in 
insertion and removal of equipment by providing 
support. $10.50 

Model RR/RB Roll Base 
Relocation of the headend rack is a snap with the 

RR/RB roll base, which bolts securely to the rack. 
Support weight rated at 500 pounds, the roll base is 
shipped assembled complete with locking casters. 
Outrigger-style supports assist in stabilizing the 
headend rack. $39.55 

Model RR48 Readend Rack 
All the features of the Model RR72, in a more 

compact size. The RR48 headend rack provides 
45.5" of rail space (26 rail spaces). $75.00 

CWY maintains a complete inventory of top quality products 
for cable applications. For further information or application 
assistance regarding these and other products available from 
CWY, write or call toll-free today. 

Not just supplies. 
Solutions. 

Reader Service Number 5 

CWY 
CILICIEUMIXD 

P.O. Box 4519 1 ' Lafayette, IN 47903 
317-448-1611 
Call Toll-Free: 
1-800-428-7596 

Indiana: 
1-800-382-7526 
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"C"/"Ku" band 
(99 channel) 
switchable 

'Image free 612 
MHz second IF 

Unique front panel 
"Enable" button 
prevents accidental 
changes 

Video invert 

General Instrtune 
The First Commerci 

A Low, Cons 
Our NEW S412R Receiver Has All 

Polarization control Digital channel and 
signal with channel audio frequency 
change and format displays 
reverse switch 

Digitally synthesized 
video and audio tuning 

Two tuneable audio 
subcarriers 



The Features You Could Ever Need! 

Front panel test 
and adjustment 

LED indications 
for mono, matrix 
or multiplex stereo 
audio modes 

Threshold extension 
circuitry without 
bandwidth 
compression 

Non-volatile 
memory 

GENERAL 
INSTRUMENT 
For dur complete catalog, write: 
General Instrument Corporation 
SMATV Systemslerrold Division 
2200 Byberry Road/Hatboro, PA 19040 
(215) 674-4800 

Reader Service Number 6 



in perspective 

Computer Ill and cable's future 
Perhaps the skipper of a luxury ocean 
liner, languorously plying the North 
Atlantic waters on well-defined routes, 
doesn't need vision. Short of hitting an 
iceberg, little can go wrong. 
On the other hand, suppose you're 

the captain of a small, wooden vessel 
filled with hungry sailors on a long 
voyage, without benefit of charts, 
seeking America. 
The issue, of course, is vision and 

temperament. Years ago, when the ca-
ble industry left port, it was inexperi-
enced. You've got your sea legs now, 
no question. You can take the vessel 
where it must go. But so can lots of 
other crews. 

Still, you're a big luxury liner, and 
nobody will blame you for wanting to 
cruise awhile and just avoid hitting 
those icebergs. 
But I wonder: are you still looking 

for America? Others may be. 
Perhaps I'm looking too far into the 

fog, but some recent FCC proceedings 
keep me wondering. Since the FCC's 
1980 "Computer II" decision, telcos 
have been allowed to offer computer 
equipment and "enhanced" services 
like protocol conversion or data stor-
age only through separate, arms-
length subsidiaries. The intent: to pre-
vent cross-subsidization of non-regu-
lated businesses by the regulated 
businesses. 
As things stand now, the telcos 

must separate their regulated and un-
regulated businesses. But some of the 
RBOCs are clamoring to get back into 
the equipment manufacturing and 
long-distance business—activities 
barred by the AT&T divestiture agree-
ment. And virtually all the RBOCs are 
lobbying for regulatory relief at the 
state and federal levels. 
Without question, local Bell operat-

ing companies want to become infor-
mation companies like AT&T or IBM 
—able to send and process information 
of all types. Nobody, it seems, wants to 
offer plain old telephone service as a 
primary business anymore. 
User bypass of the local telephone 

network is the big worry, but cellular 
telephone systems and shared tenant 
services (buildings that provide tele-
phone and communication services in 

addition to heat, water and light) are 
other businesses RBOCs would like to 
be in. And Nynex, Bell Atlantic and 
Pacific Telesis have opened retail com-
puter stores. BellSouth has formed Fi-
berLAN, a company that installs fiber 
optic local area networks. 
At the moment, the AT&T divesti-

ture agreement bars the RBOCs from 
offering information services—as dis-
tinct from communication services. 
But sometime this spring, the commis-
sion will rule on "Computer III," a 
possible landmark case that could lift 
some of the current restrictions on 
non-regulated AT&T and RBOC activi-
ties. There's some possible overlap be-
tween the FCC's rules and those stipu-
lated by the Justice Department's di-
vestiture rules, so further action might 
be necessary. 
So what's the big deal? The skir-

mishing over CI3 is just the camel's 
nose under the tent. Speaking at a re-
cent Communications Networks Con-
ference, FCC Chairman Mark Fowler 
called for total deregulation of all tel-
cos, providing that access to local 
switching centers was provided. 
"The public utility model does not 

always apply—and, perhaps, should 
never have applied lock, stock and bar-
rel—to the entire field of telecommuni-
cations," Fowler said. 

Here's Fowler's deal. Local switch-
ing centers are opened to competition, 
whether this is a physically co-located 
switch or a "comparably efficient in-
terconnection." In return, all entry and 
rate regulations are dropped. 
Sweeping, simple, controversial. 

And certainly a precedent for other 
cases that might come along. 
Bear in mind that what is being pro-

posed here is an open systems architec-
ture: multiple access to telephone 
switching centers by competing ven-
dors. No more administratively cre-
ated monopoly. No franchise. 
Keep in mind also the comparable 

moves to open systems architecture in 
the data communications and CATV 
worlds. In data, it's the Manufacturing 
Automation Protocol and Corporation 
for Open Systems. MAP is a standard 
for components and software relating 
to factory automation. Frustrated by 

the high cost of customizing interfaces 
for the myriad of devices hooked to its 
internal communication networks, 
General Motors put together a power-
ful group of buyers. The objective: ven-
dor independence. GM wants the free-
dom to attach many different types of 
devices, made by differing companies, 
to its internal networks. 
And it looks like GM will get its 

way. Likewise, the COS is a new group, 
including IBM, that plans to support 
standards-making procedures for data 
communications set by the Interna-
tional Standards Organization. The 22-
member COS includes major computer 
and communications equipment manu-
facturers. 
Even in cable, we're beginning to 

move towards open systems, spurred 
by converter capital costs and the 
availability of cable-ready tuners. The 
Electronic Industries Association's 
new baseband interface standard, for 
example, is another step on the road to 
open systems. 
Granted, not many in CATV are the 

slightest bit worried about the telcos 
sniffing around for CATV's business. 
Maybe some of us are trying too hard 
to see through the fog. 
Maybe. 
In any case, we intend to follow this 

and related cases. And to make things 
easier for you, we've got a new look, 
beginning with the issue you hold in 
your hands. It's nothing major, simply 
a polishing and refinement of what 
we've been doing all along. But, as a 
whole, you should now find the mate-
rial in CED easier to digest. 
The objective throughout—from 

cover copy to classifieds—is accessibil-
ity. Hopefully, you'll discover, without 
knowing exactly why, that the pages 
are more inviting, easier to read and 
follow. 
We'd welcome your comments. Send 

your letters to the editor, CED, P.O. 
Box 5208 T.A., Denver, Colo. 80217. 
Or give me a call at (303) 860-0111. 
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P ISIS: Magnavox's 600 
1 MHz Integrated Subscriber/In-
stitutional System. It carries both 
subscriber signals and institutional 
services—all on one line. 
Let's talk business. 

It makes good sense to operate 
two services on one coaxial cable. 
ISIS lets you serve your subscribers 
while opening new markets: all 
local businesses interested in data 
communications and local area 
networks. 

And if businesses in your area 
haven't been asking about LANs for 
their data traffic, they may be soon. 
It'll be a pleasure. 

Your subscribers will be 
pleased with a full range of video 
services. Your business customers 
will enjoy access to new services, 
wherever they're located within your 
franchise area. And you'll reap the 
benefits of operating two systems 
while maintaining only one. 

If you're building or rebuilding, 

ISIS makes sense. For today and 
tomorrow. Call your Magnavox 
sales representative for more infor-
mation. It'll be a pleasure doing 
business with you. 

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

Reader Service Number 7 

ox's new 600 MHz 
combines business with pleasure. 

Please see us at NCTA Show. Booth #2113 



Second-order distortion in 
push-pull amplifiers 

T
echniques previously presented to 
the cable television industry for 
carrying multichannel television 

signals include the octave system, the 
split-band system, the push-pull sys-
tem and the two-cable system. Some of 
the advantages of a system designed 
with push-pull equipment can be de-
scribed as: 1) full spectrum availabil-
ity, 2) increased output capability, 3) 
low group delay distortion (advantage 
over split-band), 4) ready availability 
of two classes of service and 5) use of a 
converter required only for premium 
service. 
Perhaps the only disadvantage attri-

buted to a push-pull system would be 
the apparent complexity of the equip-
ment design. However, if the problem 
areas are defined at the outset of the 
design effort, proper attention then 
can be given to details so that well-
designed, reliable equipment is readily 
attainable for yielding the desired sys-
tem performance. 

Second-order distortion in broad-
band amplifiers is not new. The distor-
tion has always been there, and the 
beats and second-harmonic compo-
nents resulting from the second-order 
nonlinearity of the amplifier have al-
ways been with us. However, until the 
advent of midband channel usage, this 
type of distortion has never been of 
any concern. But when it becomes nec-
essary to use parts of the spectrum 
that are not octavely related, it be-
comes necessary to minimize second-
order distortion in the amplifiers. 
How does second-order distortion 

show up in a TV picture? No simple 
answer is possible since the degree to 
which the beat is objectionable is a 
function of many things. For instance, 
a second-order beat that falls below the 
visual carrier is much less objection-
able than one that falls above the vis-
ual carrier but below the aural subcar-
rier. Also, the actual frequency of the 
beat itself is a factor for if the beat fre-
quency is harmonically related to the 
horizontal line frequency, the beat pat-
tern will show up as vertical lines on 

Push-pull really does 
work, as William 

Lambert demonstrated in 
this timeless article, 

written back in 1970. If 
you've always wanted to 
know how, here's your 

chance. 

© 1970 IEEE. Reprinted, with permis-
sion, from Proceedings of the IEEE, 
Vol. 58, No. 7, 1970. 
By William Lambert, Vice President/ 
General Manager, Jerrold Distribution 
Systems Division 

the screen—the number of lines being 
determined by the harmonic relation to 
the horizontal sweep rate. If the inter-
fering beat is an odd multiple of half 
the line rate, the beat loses itself in the 
interlace and is not visible. Any combi-
nation in between will show up as diag-
onal lines. 

In order to design a system using 
push-pull amplifiers, a design limit of 
second-order distortion is needed. How 
much beat will a viewer tolerate? In an 
attempt to answer this question, we 
have made many subjective tests. It 
was found that a second-order beat 
(generated from modulated carriers) 
down at least 60 dB from the visual 
carrier level was barely perceptible to 
most people. The most critical condi-
tion occurs when the picture includes a 
large area of constant tone or hue— 
such as the background seen on a typi-
cal panel show. 

In performing the tests, channels 2 
and 13 and a carrier at 157.25 MHz 
were passed through amplifiers with 
channel 13 being observed on a color 
TV set. The sum beat of the video car-
riers in channels 2 and G falls into 
channel 13, 1.25 MHz above its video 
carrier. The example above is one of a 
sum beat with the three channels 
given. There also are other second-or-
der distortion components, namely, 
difference beats, an example of which 
would be 13-G, the beat falling into 
channel 2; and 13-2, the beat falling 
into G. In the case of the difference 
beats into 2 and G, the interference is 
1.25 MHz below video carrier. This will 
provide no visible distortion whatever. 
Also present at the output of the 

amplifier was the second harmonic of 
each of the above channels. These were 
not considered, in that the second har-

monic is inherently 6 dB down from 
the sum and difference beatsnI 121. 
Many other conditions attach to any 

subjective testing. However, it suffices 
to say that, as a result of subjective 
tests, it was found that if the sum or 
difference beat, generated from CW 
carriers, delivered to the TV set was in 
no case worse than -60 dB, the interfer-
ence (from modulated carriers) on the 
screen would not be perceptible to 
most people. It should be pointed out, 
however, that if the second-order dis-
tortion is allowed to increase by only 6 
dB, the visible interference becomes 
quite objectionable. Except as noted, 
the carriers used in all the tests were 

Cable Classics 
Push-pull amplifiers now are taken for 
granted as building blocks in modern 
cable systems. Indeed, we take for 
granted the use of channel plans in 
which second order distortion (sum 
and different beats and second har-
monic) does occur and can affect sys-
tem operation. In cable, push-pull am-
plifiers first were introduced to permit 
the transportation and test of multi-
channel television signals—meaning 
mid-band and super-band channels in 
addition to the 12 standard broadcast 
channels. 
This paper by Bill Lambert, origi-

nally published in 1970, addresses 
some of the questions of designers and 
users of push-pull amplifiers. 
What second order beat level will a 

viewer tolerate? What is the second 
order performance required of each 
amplifier in a cascade? What is the per-
formance of the individual amplifier 
stages in a push-pull amplifier? How 
much push-pull is required to cancel 
second order distortion sufficiently to 
achieve the required signal amplifier 
performance? How sensitive is second 
order performance of an amplifier to 
gain and phase tolerances of circuit 
components? 
This article explores these ques-

tions, provides a mathematical treat-
ment and plots curves showing the re-
sults. 

Graham S. Stubbs, 
Vice President, 

Science & Technology, 
Oak Communications Inc. 
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The Cornsert 1000 can locate any 
spot on any tape on any VCR! Our 
video detectors and tally circuits will 
accurately verify that the spot has been 
played! 

The Comsert 1000 also features: 
• Random Access---The system can 
assign any VCR or groups of VCR's to 
any single program or multiple pro-
gram sources. • User defined preroll 
time for each program source. • Insert 
commercials on more than 10 program 
sources, that is: USA, ESPN, CNN, 
MTV, etc. • Ability to control more 
than 50 VCR machines. • Commer-
cials can be inserted into the schedule, 
up to 15 minutes before air time. 
• Complete VCR status, that is, cued, 
running, played, etc • Future program-
ming well beyond a one year period. 
• 10, 15, 30, 60, 90 second spots, or 
any other lengths, can be programmed 
to run on an individual basis or linked 

d 

together on multiple machines. You 
are not limited to 1 or 2 minute blocks 
of time. • V.I. switching. • System 
capacity is over 10,000 commercials 
per week. • System can be supplied 
with optional time base correctors and 
audio compression units. • Multi-user 
capability. Up to 3 terminals can be 
added to the system. • Simple to use 
editing system with continuous prompt-
ing for inserting the required codes for 
each spot. • Complete open avail list-
ings for each program source. • Vari-
able window for cue tones. • Stereo 
Audio. 

Call, write or telex for more informa-
tion on the Comsert 1000, or request 

11.1 our free catalog today. Whether it be 
for radio, television, mobile vans or 
production studios, explore Di-Tech's 
high quality, reliable, easy-to-operate 
answer, to your present and future 
needs! 
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CLASSICS 

It is necessary to know how 
the second-order "builds up" 

in a system of cascaded 
amplifiers. 

IN 

FIGURE 1 

Block diagram of model SMM-P push-
pull amplifier with manual gain control 

THERMAL GAIN 
COMP. CONTROL 

114 2,11i 

+ 34 dBmV + 30 dBmV 

OUT 

+ 50 dBmV 

modulated with normal video signals. 
From these tests it was determined 

that a signal with second-order distor-
tion components of -60 dB (as gener-
ated from CW carriers) was the mini-
mum that we wanted to deliver to the 
customer's TV set. 

How much push-pull 

Having ascertained that the worst 
second-order distortion that can be tol-
erated in the system is 60 dB down, the 
question must be asked: What second-
order performance is required from 
each amplifier and how much push-pull 
is required to obtain this performance? 
In order to answer this question prop-
erly, it is necessary to know how the 
second-order "builds up" in a system 
of cascaded amplifiers. 
From extensive tests performed in 

the field and in the laboratory, it was 
determined that holding the second-
order beat in each trunk amplifier be-

HIGH `Ill Ili [1]  COLOR CHARACTER ft« • n 10. I 
The CG-7000P; a new standard in simplicity and performance $1995.00 

• Extremely simple to operate and 
easy to learn 
• Very high resolution maintained on 

all four character sizes 

Write or phone us toll-free 
for additional information 

Reader Service Number 9 

• Genlocks to external video or generates 
its own background 
• Will generate any NTSC color for 
characters or background 

• Outperforms character generators 
costing much more 
• Has a long, long list of useful and 
needed features 

ICM VIDEO 
701 W. Sheridan 
P.O. Box 26330 
Oklahoma City, OK 73126 
USA 
800-426-9825 Toll-free 
Phone (405) 232-5808; 

Telex 747-147 CABLE INCRYSTAL 

[InbuL VIDEO 
See us at the NCTA, Booth #1450. 
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TO BE RUBLE, 
YOU HAVE TO 

AVE THE 
GUTS. 

Pull off our cover and you'll see why Alpha is the CATV Standby Power Supply 
leader. Sure, we could have designed a system using two transformers like most 
manufacturers, but no, we decided that a single ferro-transformer would be more 
reliable. It was gutsy, it was innovative, and it works. 
Some customers wanted to check the power supplies by just driving by. So we 

built-in Automatic Performance Monitoring. Other customers didn't want to 
leave their office. What did we do? We designed and built the first stand alone 
status monitoring system — another innovation from Alpha. 
Our guts reflect our sincere desire to give you the standby power supply features 

you want because serving our customers is as important to us as serving your 
customers is to you. The way we see it, if we take care of you, you can take care of 
them. 

-p_ IT 1 In  
ALPHA TECHNOLOGIES 

We're here to back you up. 

3767 Alpha Way Bellingham, WA 98225 206-647-2360 

7033 Antrim Ave. Burnaby. B.C. V5J Oh 604-430-1476 TELEX: 04-356760 

Please see us at NCTA Show, Booth #2 5 0 6 Reader Service Number 10 



CLASSICS 

The feed amplifiers also must 
be designed with individual 
amplifier performance of -66 
dB second-order distortion at 

their rated output. 

FIGURE 2 

Block diagram of push-pull amplifier 

low -66 dB at a rated output of + 50 
dBmV resulted in a trunk cascade in 
which the second-order distortion was 
no worse than -66 dB at the end of the 
cascade and at normal system operat-

ing levels (about + 32 dBmV).3 
Similarly, the feed amplifiers also 

must be designed with individual am-
plifier performance of -66 dB second-
order distortion at their rated output. 

When this is done, any combination of 
trunk and feeder will provide second-
order distortion that is at least -60 dB 
down to any tap in the system. It must 
be emphasized that the second-order 
buildup in a short cascade (two or three 
amplifiers, typically found on feeders) 
is such that, if the second-order distor-
tion of the distribution amplifiers is 
not at least 66 dB down at their rated 
output, it is impossible to deliver sig-
nals to a TV set anywhere in the sys-
tem with a second-order distortion 
specification of -60 dB. 

In this way we arrive at a second-
order performance requirement in each 
amplifier of -66 dB at + 50 dBmV. The 
details of amplifier design follow from 
this requirement. Figure 1 is a block 
diagram of an arrangement found ade-
quate in this respect. Three stages are 
used, a single-ended input amplifier fol-
lowed by two stages in push-pull. The 
single-ended stage has 7 dB of gain. 
The gain control and thermal compen-

PERFORMANCE 
PLUS PRICE! 
You can afford the best! Control 
Technology's standby power systems are 
the most dependable you can buy. 
Backed by our special 5 year warranty. 

We're so confident that our standby 
power designs will out-perform the 
competitions', we offer a no-strings free 
trial program. 
Along with performance and price, you'll 

receive the best customer service and 
technical support in the industry. So for 
power you can trust at a price you can 
afford - our standby systems are the ones 
you can depend on. 
Remember, we guarantee it! 

Call us toll-free and we'll tell you more 

1-800-527-1263 

• r 1881 State Street • Garland, Tx 75042 • 

Control Technology, 
Reader Service Number 11 

Inc. 
214-272-5544 
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THE ULTIMATE 

*Covers full CATV frequency range of 5-600 MHz. 
*The bending strength of the die-cast, machine threaded 'F subscriber ports on models UT-6002 and UT-6004 are 
equivalent to that of brass po ,ts. 

*Subscriber ports on models UT-6002 and UT-6004 are molded into the bottom plate for prevention of RFI and/or 
moisture leakage. The subscriber ports on the UT-6002B anG UT-6004B are machine threaded into the bottom plate 
for prevention of R F I and/or moisture leakage. 

*RFI exceeds FCC specifications. Unit employs metal to metal double tongue contact and RF I mesh gasket. 
*Due to special under-treatment and coating, the Ultra-TapTm endured over 1,000 hours of salt spray and humidity test 
(under the MIL-STD method of 1010 salt spray test for corrosion.). 

*All outside hardware (captn,e bolts, stranc clamp nut) and cable seizing screws can be tightened with same installation 
tool. 

*The Ultra-TapTm is shipped assembled, and the complete unit is factory pressure tested by applying 15 PSI air pressure 
to the assembled unit. 

*All capacitors that are exposed to 60 volts AC power are rated at 1,000 volts. 
*Puncture sealing rubber membrane will assure moisture-proof on 'F' parts. 
*Strip gauge on nousing denotes proper length of cable center conductor wnen using VSF connectors, and pin length 
when using chassis mount (CH) connectors, thereby eliminating the need to remove the bottom plate during installation. 

*Rotary center seizing screws eliminate the need to remove the bottom plate .rvhen splicing connector to equipment. 
*Center seizure screws are access ble from any entry port. 
*Center seizure can accept a 0.150 diameter center conductor and will withstand 100 lbs., push or pull without damage. 
*The 4-way unit was specifically designed to accommodate four (4) .500" connectors or four (4) traps. 
*Interchangeable dB values without removing unit from cable. 
*Non-Corrodable. Ultra-TapTm is designed to perform in temperature extremes of 40° F to +140° F. 

RMS 4--"Teateeige ereehteuel Otited" 

RMS ELECTRONICS, INC. 
50 ANTIN PLACE, BRONX, N Y., 10462 - CALL COLLECT: (212) 892-1000 (New York State) 

TOLL FREE: (800) 223-8312 (Continental U.S.A., Puerto Rico, U.S. Virgin Islands) 
COFY RIGHT 1986 RMS EtLEC— RONICS, INC. 

P ease see us at NCTA Show, Booth #1320 
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If proper care is taken in 
designing the push-pull 
stage, it is possible to 

achieve at least 20 dB of 
improvement. 

+ 8 

FIGURE 3 

Push-pull amplifier Gain Al versus y 
amplifier gain aly 
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FIGURE 4 

Push-pull amplifier Gain AI versus 
inverter phase shift for equal individual 

amplifier gain a ix= alyand (1) = 180° 
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sation circuits introduce 4 dB of loss 
and the push-pull stages provide 20 dB 
of gain. Thus, the entire amplifier has 
an overall gain of 23 dB. 

Individual transistor stages of the 
type used in this amplifier generate 
beats below -55 dB at an output of 

+ 50 dBmV. The beat level, relative to 
the output, is reduced 1 dB for each 
decibel decrease in output. If the am-
plifier is designed as shown in Figure 
1, the first-stage output level will be 16 
dB below the amplifier output level. 
Thus, at + 50 dBmV output, the first-

stage level is + 34 dBmV and its sec-
ond-order distortion will be -71 dB. If 
proper care is taken in designing the 
push-pull stage, it is possible to 
achieve at least 20 dB of improvement 
due to push-pull. Then the second-or-
der distortion of the push-pull section 
will be at least -75 dB at + 50 dBmV 
output. Adding the second-order dis-
tortion of the push-pull stage and sin-
gle-ended stage will yield a second-or-
der beat for the total amplifier that is 
no worse than -66 dB at + 50 dBmV. 

Mathematics of push-pull 

The objective here is to derive a 
mathematical model for push-pull am-
plifiers so the reduction of second-
order distortion can be calculated. The 
push-pull amplifier performance is 
evaluated as a function of gain and 
phase balance. Figure 2 is a block dia-
gram of a possible configuration for a 
push-pull amplifier. The amplifier con-
sists of two hybrid splitters (S and S'), 
two phase inverters (0 and 0), and two 
amplifiers (x and y). 
For purpose of this mathematical 

treatment, the transfer characteristics 
of each of the two amplifiers are de-
scribed by the Taylor expansion. 

= uma, +i 2a 2 ± 5(7,3a3+ + — 

In this expression, v. is the total out-
put signal containing the fundamental, 
the second-order distortion compo-
nents, the third-order distortion com-
ponents, the fourth-order distortion 
components, etc. In our analysis, all 
components above third order will be 
ignored. 
The fundamental signal at the out-

put of the amplifier is ("ma,. The second-
order distortion components (second 
harmonic, sum beat and difference 
beat) are represented by the second 
term in the expression, 1, 2a2; the third-
order distortion components (compres-
sion, X , triple beat, and IM) are rep-
resentelby the third term of the Tay-
lor expansion, u,n3c13. 
The input signal to the hybrid split-

ter S is um. At its outputs 1 and 1' the 
signals are: 

= 0.707 uin 

= 0.707 vin 
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Scientific 
Atlanta 

Ji 

GROWING' WITHOUT THE PAINS. 
SCIENTIFIC-ATLANTA 
MAKES UPGRADES 

AND REBUILDS A SNAP 
Expanding your system's band-
width with Scientific-Atlanta is as 
simple as snapping new modules 
into existing Scientific-Atlanta hous-
ings. 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 (3001400/ 
4501550) 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 lof 
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 
assure 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 
compatible, upgradable CATV prod-
ucts. And they're all backed by a 

company with a reputation for 
quality, service and support. 
To find out more about our pain-

less upgrade/rebuild program, 
send in the coupon below. Or call 
1-800-722-2009. 

Urn interested in Scientific-Atlanta's painess 
approach to upgrades and rebuilds: Please 
send rue more information 

3/86 CEO 

Neme _ 

Company._ 

True 

keen 

C.ty   Srdn 

Phone )   

HavL a sales representative call me. 

Mail fo:-9:ientific-Atlanta. Department AR. 
P.O. Box 105027, Atlanta, GA 30348 
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Introducing, 
The Alternative From 
General Electric. 

0 

GENERAL 

ELECTRIC 

'CINER 

CABLE CONVERTER 

eCOMEtAnDe DECODER 

.0 

CLEAR 

PROG LOCA 

•a• 

'CHANNEL PARENTAL SPECIAL 
CLOCKED CONTROL EVENT 

CHANNEL VOLUME 

• • A V 

Comband. 
After three years of extensive research, development 
and field testing, the Comband system is here. 

Now, with this one system, you can double your 
channel capacity without laying another inch of cable. 
And, you get other revenue-generating features you've 
asked for. 

Modular in design, the Comband system is flexi-
ble, stereo-ready and so secure it virtually eliminates 
any possibility of signal theft. 

The converter itself contains a one-way addres-
sable baseband system that's competitive with any 
product on the market. Add the Comband decoder 
and you can double part, or all, of your existing chan-
nel capacity in a matter of weeks. 

See us at booth 1913 at the Dallas NCTA Show. 

The design of the Comband system allows you to 
control when, and to what extent, you upgrade your 
operation.You satisfy yourself, your subscribers and 
the franchising authorities without major construction 
expense or disruption. So you increase your revenues, 
lower your operating costs and get a much faster re-
turn on your investment, all in one step. 

But to fully appreciate the Comband advantage, 
you have to see it in operation. 

For a Comband Express demonstration, call Ron 
Polomsky at 1-800-GE-CABLE. Because, for the 
ultimate in flexibility and control, there is no alter-
native to the General Electric Comband system. 
The System With Everything But Competition. 

"GE" is a registered trademark of General Electric Company 
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The objective is to derive a 
mathematical model for 
push-pull amplifiers so the 
reduction of second-order 

distortion can be calculated. 

11111101) 
SP1.1"1"11.:}i 

FIGURE 5 

Block diagram of ideal push-pull 
amplifier 

jfl0 1•  in2u2 

SPI.ITTE Ii 

-v ina, + vin2a, 

where 0.707 represents the voltage di-
vision of the 3 dB split. The phase in-
verter reverses the polarity of one sig-
nal. At the amplifier inputs 2 and 2', 
the signals are: 

u2 = 0.707 vine 

V2 , = 0.707 vm 

The signals at outputs 3 and 3' of the x 

and y amplifiers can be written as fol-
lows: 

3 = 0.707 vinea L4+ (0.707 vincji2a., 

+ (0.707 vinej°)3a3, 

3 = 0.707 vinaiy + (0.707 v 2 

+(O.707 vin)3a3, 

(As previously mentioned, distortion 
terms above third order are ignored.) 
The signals at the input to the sum-
ming hybrid splitter S' are written as 
follows: 

= 0.707 vineka ix + (0.707 2a2, 

+ (0.707 vinei)3a,,, 

4, = 0.707 vinei"ai,+ (0.707 vi)2ejua2), 

+ (0.707 vin)3eoa3, 

CHANNELIZER 
for TV & FM 

When it comes to head ends. Channelizer offers 
an economical alternative. With a range of 
components including signal processors, 
modulators/demodulators, receivers, even power 
supplies. Channelizer can fill most head end 
requirements. The satellite receivers are fully 
compatible with all current decoding systems. 

Please see us at NCTA Show, Booth #2427 

As for quality, Channelizer will please both you 
and your viewers. Whether you need a complete 
CATV head end or just a small FM rack to upgrade 
your system, check out Channelizer. It may 
surprise you how small a cheque it takes. 

TRIPLE CROWN 'rje 
ELECTRONICS 

Mississauga, Ontario Deerfield Beach, Florida 
(416) 429-1111 (305) 429-0870 

Reader Service Number 15 
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The push-pull amplifier 
performance is evaluated as 
a function of gain and phase 

balance. 

FIGURES 

Second-order reduction due to push-
pull versus second-order differential 

between x and y amplifier 
((,) and 0 as shown) 
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The output Vo of the push-pull ampli-
fier is the sum of signals u, and u, as 
processed by the hybrid splitter S'. 

= 0.707 u, + 0.707 v, 

where the factor 0.707 accounts for the 
3 dB split. As mentioned above, the 
amplifier output contains many com-
ponents (the fundamental, second-or: 
der distortion components, and third-
order distortion components). This is 
written as 

= 

Therefore, the fundamental output of 
the amplifier voi is 

„, = (0.7072voeai) + (0.7072veab,), 

simplified, 

= 0.5 vin(a i.,ei° + 

HOW ABOUT SOME INSIDE 
INFORMATION? 
This 104230 amplifier is just one of the 

450 MHz 104000 series. With our other 
products in the ID-Indoor Distribution group 
they can cover every inside requirement. 
As for out of doors, the DL series of Line and 
Distribution amplifiers meets most needs. 

But for the real inside information, Triple 
Crown now offers all DBC products, 
broadcasting, addressable, and of course 
CATV amplifiers. The addition of DBC 
Unicorn, Celecom and DA series gives Triple 
Crown an amplifier for every situation. 

Another bit of inside info ... behind this 
1134230 is something which cannot be seen — 
Experience! The experience of years of 
innovative engineering and thousands of 
satisfied customers. You may not be able to 
see it, but you can depend on it. 

ece TRIPLE CROWN 
te ELECTRONICS 

Please see us at NCTA Show. Booth #2427 

o 

MISSISSAUGA, ONTARIO 
Phone (416) 629-1111 

DEERFIELD BEACH, FLORIDA 
Phone (305) 429-0870 
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The phase balance of the 
two inverters also plays a 
part in determining the 

second-order performance 
of the push-pull amplifier. 

180 

1{1 - 
Second-order reduction due to push-

pull versus inverter phase shift in 
degrees ( = 0 dB, and O as shown) 

179 178 177 

C 180° IDEAL INPUT INVERTER = 180° IDEAL OUTPUT INVER'PER 

176 175 174 173 172 

INVERTER PHASE SHIFT IN DEGREESIINPUT/OUTPUT) 

171 170 

"02 (x) 
20 -- 340' 

"02 (x) 
2o = 360° 

FIGURES 

Vector diagram phase relationship 
of band 0 

"02 (y) 
 110> (1= 180° 

'le- "02 ly/ 
N. 170° 

The second-order distortion compo-
nent at the amplifier output is 

= 0.7073(v.,,e12a,, + 0.70731), 2ea,y 

or 
= 0.354 um2(a2.rei24 +a2yeil 

The third-order distortion component 
at the amplifier output is 

3 = 0 7074(1) sn ee)'a3x +FT0'741) 'ea o •  • in 3y 

or 
0.25 um3(a3e)3°+a3,ei.) 

The total output of the amplifier is 
then seen to be 

VO = v., + v02 +1.'0, 

= 0.5 vin(aLe+a,,,e,") 

+ 0.354 vin2(a2xe)2.+a2yeil 

+ 0.25 v‘.3(a3e0G+a3e0) 

Amplifier Gain: The Gain a, of the 
push-pull amplifier is given as follows: 

Gain = a, = vol 

vin 

and from the preceding 

= 0.5 u..(a,eie + 

therefore, 

ai = 0.5 (a„ee+a iyel 

Expressing this in decibels, 

Gain = Ai = 20 log a, 

= 20 log 0.5 (a ixeo +(L ive) dB 

Second-Order Distortion Compo-
nent: The magnitude of the second-or-
der distortion is expressed as (from the 
preceding) 

u. = 0.345 1.,,,,9a,,,ei2° +a,,e0) 

where a,x and a, describe the second-
order curvature i):')f the x and the y am-
plifier transfer characteristics, respec-
tively. For effective second-order can-
cellation in a push-pull amplifier, it is 
necessary that a2., and a20 be nearly 
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Affordable Masterpiece 
No specifications equal those of the Signal 

Vision Directional Tap. It is, mechanically and electron-
ically speaking, a work of art. 

High art commands a high price, right? Wrong. 
The price for this tap is a value any critic would admire 

So you don't have to be an art expert to make 
your own appraisal. The Signal Vision Directional Tap 
is nothing less than a masterpiece 

Call Signal Vision for price and information 
about our new Directional Tap or for a catalog of our entire 
product line 

We Make The Connection 
Three Wrigley • Irvine, CA 92718 

714 / 586-3196 

2-WAY Esc 4-WAY OUT-PUT MULTI-TAPS 

MODELS: SVT-20 SVT-40 
Features: 

True performance to 550 MHz and beyond « Machined brass 
F ports • Corrosion resistant 360 a:uminum alloy bousingand 
protective epoxy coating • Aluminum gasket tor maximum RH 
integrity • Stainless steel spring loaded cl utch • Tapered entry for 
center conductor • Neoprene weather-proof gasket. • Aerial or 
pedestal mounting without changing center seizure screws. 
• Center pin stop in seizure block. • Plastic PC board housing 
cover • Excellent insertion loss to 550 Ml-I:, 

Bandwidth-

Tap-to-Tap isolation: 

Return loss: 

Power passing: 

Specifications: 

5-550 MHz 

30 db 

20db minimum all ports 

18 db 5 MHz tap port 

6 Amp AC/DC 

Tap toss: 

Impedance: 

RFI: 

Input/Output ports: 

Subscriber ports: 

1 db of assigned value 

75 OHMS 

—100 db 

5/8 female 

F-Type female (brass) 

Reader Service Number 16 
Please see us at NCTA Show Booth #2503 
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Gain matching is required so 
that an individual transistor 
does not operate at a higher 
level than its counterpart. 

f'IGURF 9 

Second-order reduction due to push-
pull versus output inverter phase shift 

= 0 dB, (i) as shown) 
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equal. This is one of many factors that 
determine the second-order perfor-
mance of the finished amplifier. 
From the above expression it can be 

seen that the phase balance of the two 
inverters also plays a part in determin-
ing the second-order performance of 
the push-pull amplifier. 
Mathematical expressions have been 

derived which describe the Gain and 
second-order distortion of a push-pull 
amplifier. 
The Gain of the push-pull combina-

tion has been described as 

Gain = Ai = 20 log 0.5 (aire» + aiyeil dB 

from which it is seen that the Gain is a 
function of the gain of each of the two 
individual amplifiers and the phase re-
lationship of the input and output in-
verters. 
To study the behavior of the push-

pull amplifier Gain A i as a function of 
x and y gain balance, the gain of the x 
amplifier, a,,eo , is arbitrarily assigned 
the value of lei's°. That is, the x ampli-

fier has unity gain (0 dB) and its phase 
inverter (0) is perfect with a value of 
180°. The gain of y amplifier ai then is 
varied by ± 20 dB from undy gain, 
with O also held constant at 180°. 
The results of this exercise are 

shown in Figure 3. Note that with 0 
and O equal to 180° and the x and y 
amplifier gains nearly equal, the total 
Gain Ai varies only 0.5 dB for each 1 
dB change in individual amplifier gain. 
The possibility of gain increase by an 
individual amplifier of 20 dB is not 
likely. However, note that if one ampli-
fier fails (y = -20 dB), the total amplifier 
Gain A will be reduced by 6 dB. 
To study the Gain behavior of the 

push-pull amplifier as a function of 
phase variation, the x and y amplifier 
gains were set equal to each other and 
4, was assigned the value of 180°. Then 
O was varied from 180° to obtain a to-
tal amplifier Gain A i reduction of 1 dB. 
The results are shown in Figure 4. It 
can be seen that large phase variations 
are required in order to degrade A by 
1 dB. 

Perfect Balance, Gain, and Phase: 

The second-order distortion was ex-
pressed as 

uo2 = 0.354 vin2(a2. 2° + a2yeo) 

Best performance of the push-pull 
amplifier is attained when a2., = a28, 
0= cii= 180°. Under these conditions: 

v = 0.354 1-2(a2,ei36°° + a2ye8v) 

= 0.354 2(a ,—a28) 

A block diagram showing an ideal 
push-pull amplifier (perfect second-or-
der cancellation) is given in Figure 5. 

Variations Due to Second-Order 

Component Unbalance, with O and cp 

Constant: In order to study the behav-
ior of a push-pull amplifier as a func-
tion of all the above-mentioned vari-
ables, the following procedure is used. 
Assume that the gains of the individ-
ual amplifiers are equal. Set 
= 0= 180°; then vary the amount of 

distortion in the two amplifiers and 
calculate the improvement due to 
push-pull. The second-order distortion 
ratios D and D y2 of the x and y ampli-
fiers are 

ai a 
and -M 

a2, a2y 

respectively. Expressing this in deci-
bels: 

a 

= 20log —au and D82 = 20log —a2y 

This distortion difference between the 
two amplifiers is expressed as follows: 

A = D a —D 2 dB 

The second-order distortion ratio of 
the x amplifier is arbitrarily held con-
stant, and D 2 is varied above and be-
low this value. The second-order dis-
tortion ratio of the push-pull amplifier 
then is compared to the distortion ra-
tio of the x amplifier for a measure of 
distortion reduction due to push-pull 
operation. 
The second-order distortion of the 

total amplifier in decibels is 
v 

D 2 = 201og 
V o2 

34 Communications Engineering and Design March 1986 



We won't walk away ›tii it's turned on, and you're satisfied. 
Join us at the National Show — Cable '86: Booth 2509 

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 

 iCable 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 

Reader Service Number 17 



CLASSICS 

Matching for second-order 
distortion is required so each 

side of the push-pull will 
have equal amounts of 

second-order components. 

and 

I = D2—D 
PP 

where / is the decibel improvement 
due to push-pull operation. 

The mathematical expressions de-
rived above were programmed on a 
computer so that the various parame-
ters of the amplifier could be varied 
and the resulting behavior plotted and 
studied. 

,4( 
The Sig 

Stops ere. 
LRC ELECTRONICS INTRODUCES 
SELF-TERMINATING CABLE CONNECTORS 

LRC's self-terminating coaxial 
cable connector is designed for 
the automatic termination of a 
75 ohm coaxial transmission 
line in a coaxial cable system 
when a cable/connector inter-
face is interrupted. 

FEATURES: 
1) Automatic termination when 

interface is disconnected. 
2) Quality workmanship and 

material, insuring long life 
and unlimited disconnects. 

3) Components completely 
contained in housing to in-
sure highest RF integrity. 

4) Elimination of ingress and 
egress problems from un-
terminated ports. 

5) Compact design for compat-
ibility in any application. 

6) Compatible with RG 59Uand 
RG 6U connectors for both 
PVC and plenum cables. 

7) Eliminates chains and loose 
terminators which are mis-
placed or not re-connected. 

8) "D" flat installation to pre-
vent rotation. 

SPECIFICATIONS: 
1) Structural 18 db 0-450 

Return Loss MHz 

2) Insertion loss .2 db 

3) RF shielding 
effectiveness 

<-60 db 
(reduces signal 
1/millionth of 
the voltage) 

4) Material Brass 
(main body) 

5) Plating Bright nickel 
(main body) 

6) Contacts Silver-Plated 

OUT ¿RC 
Quality and IIII101,0ii0I1 

LRC Electronics, Inc 
901 South Avenue 
Box 111, Horseheads, NY 14845 
(607) 739-3844 
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Figure 6 shows the second-order im-
provement (/ ) plotted against the sec-
ond-order distortion differential (A) 
between the two amplifiers 4, and 0 as 
shown. With 4, and 0 both equal to 
180°, it is seen that if A is greater than 
2 dB, an improvement of 20 dB is im-
possible. If phase errors between the 
input and output inverters are greater 
than 5°, it is seen that the second-
order distortion difference between the 
two amplifiers must be kept under 1.5 
dB in order to get at least 20 dB of im-
provement due to push-pull operation. 

In order to keep A to less than 2 dB, 
matched pair transistors are used in 
the push-pull circuits. In selecting 
transitors for this application, the 
matching must be done for gain and 
second-order distortion. 
Gain matching is required so that an 

individual transistor does not operate 
at a higher level than its counterpart. 
Matching for second-order distortion 
is required so that each side of the 
push-pull will have equal amounts of 
second-order components which are 
necessary for good cancellation. 

Variations Due to Phase Balance, 
with Gains Equal: Figure 7 shows the 
improvement due to push-pull (I) as a 
function of inverter phase shifPtP. The 
curves are plotted for A of 0 dB, i.e., 
the second-order distortion compo-
nents of the x and y amplifiers are 
equal. Curve ct, = 180° shows the re-
sults obtained when the input inverter 
is held constant at 180° and the output 
inverter phase shift is varied as shown 
on the abscissa. An improvement of 20 
dB is readily possible for variations in 
the output inverter up to 10°. Curve 
0=180° is for the output inverter held 
constant at 180°, and the input in-
verter is varied as shown. A 20 dB im-
provement is possible down to 171°. 
The curves also point out that phase 

errors in the input inverter are magni-
fied by a factor of two (6 dB) compared 
to phase errors in the output inverter, 
as clearly shown in Figure 8. This vec-
tor diagram shows the resultant sec-
ond order with 'rt.= 180 and O = 170, and 
(I) = 170 and 0=180. Physically, this is 
explained by the action of the second 
term in the Taylor expansion multiply-
ing by 2 any phase error in the input 
inverter. 
Nulls for Various Phase Combina-

tions, with Gains Equal: Figure 9 
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Micro BeamTM solves 
the profit puzzle 

Total Customer Service: 
• 1 Year Parts/Labor Warranty 
• installation of 
Micro-Beam' Equipment 

• Path Alignment 
• F.C.C. Application Help 
• Feasibility Study 

NO CHARGE 

NO CHARGE 
NO CHARGE 
NO CHARGE 
NO CHARGE 

The Puzzle: How to generate more revenue while 
minimizing capital expenditures, and still ensure 
subscriber satisfaction. 

rà Channel Master 8 

The Solution: Cost-effective plant expansion using 
Micro-BeamTM broadband microwave relay systems 
from Channel Master®. 

Channel Master® makes CARS-band microwave 
technology affordable AND SIMPLE for systems of any 

size. Micro-Beam" specialists offer more customer 
services at no charge than anyone in the business. 

Compare Micro-BeamTM: the SIMPLE choice in 
CARS-band microwave. 

Division of Avnet, Inc. P.O. Box 1416, Industrial Park Drive, Smithfield, N.C. 27577 • (919) 934-9711 
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SPECTRUM CALIBRATOR 

Particular attention was 
given to the hybrid inverter 
networks with regard to 
phase and amplitude 

balance. 

I lút I() 

Vector diagram phase relationship of 
and O for cancellation 

shows the improvement (/,) due to 
push-pull versus the output inverter 
phase shift (0) for various values of ci). As 
can be seen from these curves, there 
are many combinations of (i) and O 
which yield perfect cancellation. A vec-
tor presentation of this mechanism is 
shown in Figure 10. From Figure 9, it 
is seen that for A = 0 dB, 20 dB of sec-
ond-order reduction is possible with a 
phase unbalance as high as 10°. 

In order to achieve good push-pull 
performance, particular attention was 
given to the hybrid inverter networks 
with regard to phase and amplitude 
balance, by making these networks 
into separate subassemblies that were 
pretested before insertion into the am-
plifier. The inverters were designed 
with amplitude balance of better than 
0.3 dB and phase error of less than 
± 1.5°. 
The amplifiers themselves were de-

signed and built as mirror images of 
each other. Past experience has shown 

System Spectrum Calibrator 
±0.25dB Accuracy 4.5-450 MHz 
A very economical signal source, compared 
to an expensive sweep summation system, 
which can be used . . . 

• 

• 

• 

• o • 

To measure gain, loss and response of active or 
passive devices 

• To calibrate signal level meters 
• To determine the location of opens and shorts 

• As an accurate standard signal source 

• As a white noise generator • In the field or lab 
- — — — — — 

Special Offer: 
Yes, I want to know more about how I can use the 
Sadelco, SC 450 Spectrum Calibrator. 
H Send me a copy of the technical paper describing 

various applications. 

H Have the nearest distributor contact me. 

Contact Position 

Company Phone 

I Address 

sadelco, Inc. General 75 West Forest Avenue, Englewood, New Jersey 07631 
al Representative for Europe: Catec AG, Habsburgerstr 22, 6003 Luzern. Tel 041/573636 Telex: 041/572796 

• 3/86 CEO] 

201•569-3323 
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We increased the capacity, added to the memory. 
And remember, it's from Panasonic. 

We just made a good thing even 
better. It's the new Panasonic* 
TZ-PC120 converter. So now you 
can give your subscribers even 
more for their money. 

For your subscribers who want 
more channels, our new converter 
can handle up to 68. Each precisely 
controlled by phase-locked syn-
thesized tuning, switchable between 
HRC and Standard/IRO offsets. 
When more memory is a sub-

scriber priority, give them a plain 
converter that can store and select 
up to 68 favorite channels. Of course. 
the TZ-PC120 also features direct 
access as well as all-channel scan. 

There's even last-channel recall. 
When it comes to parental control, 

we don't kid around. Your subscribers 
can lock out the few sensitive 
channels they don't want their 
children to see. Without affecting 
the remaining channels. And a 
stored charge retains the memory 
for more than two weeks to protect 
against power failure. 

There's also an 18-button infra-
red remote control unit complete 
with batteries. It's compact, controls 
every function and operates while 
sitting neatly on top of the converter 
As good as all this sounds, one 

thing sounds even better: The 

reliability that comes after 25 years 
of cable know-how.The new Panasonic 
TZ-PC120. All you have to do is 
remember it's from Panasonic. 

For more information, contact: 
Panasonic Industrial Company, 
Video Communications Division, 
One Panasonic Way, Secaucus, 
NJ 07094. Or call: 
East Coast: (201) 392-4109 
West Coast: (415) 672-2592 

Panasonic 
Industrial Company 
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Cores and 
Strips 
in one  

operation! 

II 0 
CST by 
• Ratchet handle for fast, easy 

operation 

• Manual operation or 3/8" power 
handle 

• All metal—no plastic to crack or 
chip 

• Operation is simple, fast and 
easy 

"CST" is available in all 6 cable 
sizes—from .412 to 1.000. Available 
from your local Cablematic Tools 
Distributor. 

RIPLEY COMPANY, INC. 
UTILITY TOOL DIVISION 
CROMWELL, CT 06416 (203) 635-2200 
TWX 710 428 9567 RIPLEYCO CREL e 

Second-order distortion 
ratios as low as -80 dB at + 50 

dBmV were readily 
attainable. 

that when this is done, the electrical 
length and, therefore, the phase shift 
are very repeatable. 

Conclusion 

A mathematical model of a push-pull 
amplifier for use in CATV systems was 
formulated and curves were plotted for 
various combinations of variables in 
order to achieve an amplifier that will 
exhibit good second-order distortion 
performance. From the model it was 
seen that, when designing such an am-
plifier, minute care must be given to 
the phase characteristics of the in-
verter and amplifier stages, to gain dif-
ferential between the two amplifiers 
and to the second-order distortion dif-
ferential between the two amplifiers— 
so that the design objective of a -66 dB 
second-order distortion ratio will be 
readily attained. 

Practical amplifiers then were de-
signed with particular attention to 
gain, phase and second-order balance 
between the push-pull legs in the two 
amplifier stages. Repetitive measure-
ments showed that second-order dis-

tortion ratios as low as -80 dB at + 50 
dBmV were readily attainable. 

Subsequently, production line ampli-
fiers were built which, in all cases, ex-
hibited a second-order distortion ratio 
well below -66 dB at +50 dBmV, the 
initial design objective. 
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Continued from page 10 
"The attached proposed standard 

establishes a standardized audio/video 
baseband interface for television re-
ceivers and VCRs. This interface is de-
signed to be used with external decod-
ers for CATV systems employing base-
band scrambling techniques. In addi-
tion, the interface can be used as a 
peripheral input port accepting either 
NTSC video or RGB inputs." 
The interface will be in the form of a 

20-pin connector which can be used 
with video discs, VCRs, teletext decod-
ers, DBS or MDS receivers as well as 
CATV and encoded SAPs (second au-
dio programs). 

IS-15 decoders can be designed to 
work with either RF or baseband 
scrambling systems. Until customers 
purchase receivers with IS-15, con-
verter/descramblers still must be sup-
plied. Some modifications in the head-
end encoder may be necessary to deal 
with a mixture of older TV sets and IS-
15 peripheral decoders. 
You may want to say: "Here we go 

again." Technology, especially with 
respect to converters and scrambling, 
has changed so rapidly and so often as 

to make a shambles of orderly depre-
ciation schedules. This time, however, 
it looks like the two industries may 
have effectively cooperated in a long-
range solution. 
The next step would have to be in-

corporating the descrambler in the TV 
set itself. It would seem this could only 
be accomplished with some form of en-
cryption, such as the DES algorithm, 
that would be so secure and so well 
standardized that it could be sold to 
consumers over the counter. Certainly, 
such an arrangement is technically fea-
sible. However, the evolutionary pro-
cesses of cost reduction and standard-
ization seem likely to take many years 
—perhaps into the next century. Mean-
while, IS-15 (and its offspring) are ex-
pected to ease substantially the con-
sumer pressures for more user-friendly 
consumer electronics systems. 
To the delight of manufacturers, IS-

15 should create a growing demand for 
non-converter descramblers, both ad-
dressable and programmable. Mean-
while, the need for converters and con-
verter/descramblers gradually will de-
cline as more and more IS-15 TV sets 
find their way into subscriber homes. au 
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Lately, everyone 
seems to be stealing 

Even the most honest people will some-
times take what isn't theirs if the temp-
tation is too great. Which is exactly 
what's happening in our industry. Last 
year alone cable operators lost over half-
a-billion dollars from box and cable theft. 

SIGMA KEEPS THEM HONEST 
The Sigma addressable cable system 
not only keeps honest people honest, it 
also helps prevent theft by those who 
are more determined. Bear in mind that 
Sigma incorporates the same technol-
ogies developed for the Pentagon to 

transmit top-secret materials. 
SIGMA KEEPS THEM ENTERTAINED. 

In addition to security, Sigma also of-
fers VCR and STEREO compatibility. 
Not to mention audio mute, remote on/ 
off, volume control, more channel ca-
pacity, last channel recall, favorite 
channel memory and electronic paren-
tal control. SIGMA WILL 

HAVE THEM ASKING FOR MORE. 
Sigma's technology is at least three 
years ahead of everybody else. Which 
means if you plan to offer pay-per-view 

SIGMA 
Herabdaeerelbmorrow 

and other pay services you would be 
wise in your decision to incorporate 
Sigma into your system. 
You can find out more about Sigma 

and how it can increase your system 
revenues and help eliminate signal 
theft by calling your nearest Oak sales 
representative or contacting us directly 
by calling (619) 451-1500. 

Sigma. How could you honestly 
consider anything else? 

1  bo, 

,••• ".. ae 
I ...' ..• 

-,-----

A development of Oak Communications Inc. 16516 Via Esprillo Rancho Bernardo, CA 92127 (619) 451-150n 
0 1986 OAK COMMUNICATIONS INC 
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Voting yes for fiber 
A

t the risk of sounding like a 
gadfly, let me argue that it is 
possible today to carry CATV, 

data and telephone services all the way 
to a subscriber dwelling on fiber optic 
cable—economically. 

In fact, there are two fiber optic sys-
tems for CATV being installed, both 
by telephone companies. One of the 
BOCs currently is in the installation 
phase of a fiber optic CATV delivery 
system in Florida. Likewise, there is a 
small rural telephone company install-
ing a full fiber optic system in Texas 
that carries CATV, telephone, data 
and is capable of providing any form of 
communications that may develop in 
the next 30 years. 
Both systems utilize single mode fi-

ber to deliver signals from the central 
office or headend to the subscriber's 
TV set. The architecture for both sys-

The hardware problems 
are solved. It is now up to 
the cable companies, says 
consultant Gary Moore. 

By Gary Moore, Telecommunications 
consultant 

tems is tree and branch. 
The Florida system serves a limited 

number of subscribers per individual 
fiber, while the Texas system serves 10 
to 20 times more subscribers per fiber. 
The Texas system utilizes fiber not 

just for trunking—but for delivery to 
the TV set or converter. It features 
impulse pay-per-view capabilities, data 
services, security and monitoring ser-
vices as well as telephone services. 

Currently, both systems are analog, 
but both are designed for conversion to 
full digital transmission. 
Contrary to popular belief, splitters, 

connectors and other passive (or even 
active) optical hardware is available at 
an economical price in quantities. 

When you need every advantage: 

Count on Sitco's top Performance, 
Price, Delivery, Research &Development. 

You'll get the best high tech antenna ever. 
For 30 years SITCO has designed arrays to withstand severe weather and 
give top performance throughout the world. All arrays are cut to channel 
and include installation materials for mast or tower mounting. Phone or 
write and give us your requirements. We'll give you our latest top performers. 

VHF & UHF tower mounted arrays available in cantilevered, single bays, 
vertical stacks or stagger stacked quads. 
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ege SITCO Antennas 
10330 N E Marx St , PO Box 20456, Portland,OR 97220 (503)253 2000 

Technically, the loss budget for 
these items is less than 1 dB. Splices 
with unmeasurable loss (0 dB) are 
quite common. While normally 
achieved with fusion splice, either elas-
tomeric or fused give excellent results 
and are cost effective. 
Today, off-the-shelf connectors have 

a loss of less than 1 dB. A splice (pre-
ferred by the telco) has a loss of 0.1 dB 
to 0.01 dB (specified) with 0 dB splices 
being quite common. The fiber has a 
loss of 0.5 dB or less per kilometer. 
Spatters (taps) have a typical loss of 3 
dB or less. 
As for architecture, tree and branch 

is fine. Star configurations (in the field) 
use too much fiber; they are not eco-
nomical from either a material or a la-
bor point of view in the average sys-
tem. 

It should be explained that the 
"star" system most of us refer to is 
basically the Times Fiber Mini-hub 
type installation. The failure of the 
Times Fiber mini-hub system set fiber 
optics back several years in the CATV 
industry. This made it much less at-
tractive to others to enter the field and 
develop and sell equipment capable of 
delivering CATV and other services to 
the subscriber. 
The cost of fiber cable can be as 

cheap or cheaper on a foot-by-foot ba-
sis than copper. Based on today's ma-
terials and labor costs, it is generally 
less expensive (initially) to install 10 
miles of fiber than 10 miles of coax. 
The second advantage is upkeep. 
Maintenance is reduced to almost zero. 
Light sources and detectors have 

specified lifetimes in excess of 10 years 
(some in excess of 20 years) MTBF. 
The glass doesn't wear out very fast, 
normally. 
For several years fiber optics engi-

neers have been describing a totally 
digital distribution system to the sub-
scriber. The realistic system would 
carry a minimum of 40 digitized CATV 
channels per optical frequency without 
costly multiplexing schemes. Also, 
with a minimum of 40 channels of 
video and stereo audio, there would be 
nearly 2,000 telephone or 9,600 baud 
data channels. 
Despite the failure of Times Fiber, a 

few brave, far-sighted companies have 
persevered; and now that faith is being 
rewarded. There are several fiber optic 
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Scientific 
Atlanta 

THE BASIS OF HIGHIER PROFIT 
SCIENTIFIC-ATLANTAS 

BASIC SET-TOP TERMINALS 
ARE DESIGNED WITH YOUR 
PROFITABILITY IN MIND. 

For high marks in profitability 
Scientific-Atlanta presents the 8525, 
8530 and 6780.The result of continu-
ing research and development, these 
set-top terminals are your strategy 
for maximum revenues from all of 
your subscribers because now you 
can give each a choice: an innovative 
remote control terminal, a highly 
secure pay terminal, or an economi-
cal 36-channel model. 

INTRODUCING THE NEW 8525. 
For subscriber convenience and oper-
ator profitability, the new 8525 is in a 
class by itself. It goes into the field 
faster than ever before. The 8525's 
unique nonvolatile memory comes 
out of the shipping container fully pro-
grammed, with all channels autho-
rized and remote control enabled. 
Revenue-enhancing extras are 

programmed instantly through the 

8525's infared remote control receiver. 
You can add a barker channel and 
subscriber-defineable parental con-
trol, or change channel authoriza-
tions in one or a multitude of set-tops, 
all without burning PROMs or open-
ing a single unit! 

THE VALUE-PACKED 8530. 
For your pay subscribers, the 8530 
provides excellent security with, by 
far, the most features at a competi-
tive price. It works not only with our 
highly secure Dynamic Switched Sync 
Suppression Scrambling, but also 
with most other popular scrambling 
methods. 
Additional features like electronic 

parental control, flexible channel 
mapping, barker channel, and remote 
control enable/disable put the 8530 
at the top of its class. 

THE DEPENDABLE 6780. 
For those subscribers who want 
simplicity and reliable service there's 
the Scientific-Atlanta Model 6780, our 
rugged mechanical set-top. It tunes 

36 channels and comes with our new 
low price that gives you the quality 
of a Scientific-Atlanta converter at a 
price you never believed possible 

LONGER WARRANTIES. 
Our warranties have always led the 
industry. And now we've extended 
the parts and service warranty on our 
models 8520, 8525, 8526, 8530. 8550 
and 8555 set-top terminals to three 
years from ship date Plus, we're so 
confident in our products that we'll 
back up our warranty with stringent 
reliability guarantees on both an "out-
of-box" and annual basis. (Further 
details are available upon request). 

IT ALL ADDS UP TO 
GREATER PROFIT 

The Scientific-Atlanta family of con-
verters expands your marketing mix 
for more satisfied customers and 
maximum profit margins. For more 
information, call l-800-722-2009. 
When you get down to basics, no 
one's done their homework like 
Scientific-Atlanta. 
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Broadband: 
For flexibility in outdoor distribution amplifiers 
Broadband has a complete line of one and two-

way outdoor distribution amplifiers to meet any 
line extender or distribution requirement. 

Flexibility is the key word. With gains of 26 to 
50 dB and bandwidths up to 550 MHz, we can 
meet virtually any requirement that you have. 

We offer reduced distortions with power doubler 
hybrids in many models. 

For ease of maintenance, our amplifiers feature 
plug-in hybrids. 

Excellent heat sinking, with an extruded 
aluminum chassis in close contact with the 
housing heat sink fins, assures the best possible 
heat transfer. That means lower operating 
temperatures and long kfe. 

For information on specifications, pricing and 
delivery, call Broadband Engineering, at 800-327-
6690 (305-747-5000 in Florida) or write us at 1311 
Commerce Lane, Jupiter, Florida 33458. 

For quality, performance and service, call Broadband 

AUGAT ®BROADBAND 
Quality and Innovation 
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YES FOR FIBER 

Whoever has the fiber in a 
subscriber's location first will 

"own" that subscriber 
forevermore. 

systems now obtainable that deliver 
data, CATV and telephone to the sub-
scriber's dwelling. 
Both installations face similar prob-

lems, in that FM transmission over fi-
ber is the worst possible signal carrier 
(except possibly AM). The inherent 
drift from FM makes cross-talk and in-
termodulation much more of a problem 
when attempting to carry numerous 
channels in the same optical window 
(frequency). 
As an intermediate step between 

straight FM and digital, the B-MAC 
system utilizing video components 
rather than NTSC can work on fiber. 
Tests utilizing B-MAC on fiber cur-
rently are being discussed within the 
telecommunications industry. Analog 
signals are the least efficient, least de-
sirable for fiber optic transmission. 
Digital signals go farther and last 
longer. Essentially, digital can be re-
peated ad infinitum. 
An FM signal, say eight video chan-

nels, can be repeated only three times 
at the most before the signal deterio-
rates beyond use. Every time an FM 
signal is repeated, all the accumulated 
noise is repeated and the noise is addi-
tive. 
To repeat a signal three times as-

sumes the signal you begin with at the 
headend is perfect. It also assumes, 
probably unrealistically, that the 
transmission electronics are in top con-
dition as well. 

It should be pointed out that in the 
fiber optics industry almost every pro-
ponent of fiber for CATV feels FM is 
the least acceptable signal. It works, 
but not as well as digital. 
Now that digital has been men-

tioned, let me hasten to state that 
there are at least two such systems sit-
ting in labs and working fine. 
Developing a cost-effective set-top 

or subscriber premises converter has 
been a problem because of the ex-
tremely wide tuning range required for 
an FM signal on fiber. Yet, there have 
been several prototypes designed capa-
ble of going into manufacture when re-
quired. A similar converter for digital 
also has been developed. 
Both of these converters range from 

a simple set-top unit with channel se-
lection capabilities to a full address-
able unit with impulse PPV, data, and 
telephone de-modulation as well as a 

built-in character generator for tele-
text. The most elaborate converter for 
digital or FM is comparable in price to 
the current top-of-the-line units avail-
able today. 
The hardware problems are solved. 

It is now up to the cable companies. 
In regard to consumer electronics, 

the major companies are ready. In fact, 
they are in the process of developing 
their own systems. There are numer-
ous references to chickens and eggs. 
Most of the BOCs and other telephone 
companies enjoy hearing cable people 
battle over chickens and eggs. At the 
same time, they are installing fiber de-
livery systems to the subscriber's 
house. 

Fiber optics provides a "total com-
munications system." Whoever has 
the fiber in a subscriber's location first 
will "own" that subscriber forever-
more. The fiber owner will provide all 
the communications services and 
needs of the subscriber. 
Who is going to "own" your subscri-

bers tomorrow? 

About the author 

Gary Moore is an independent con-
sultant in telecommunications and 
video transmission over fiber optics. 
For the past three years, he has been 
working with a small Texas telephone 
company developing and designing a 
fiber optic delivery system. He has 
worked for both ABC and NBC in 
broadcast engineering and as a TV 
cameraman. 
Moore is a member of the Society of 

Motion Picture and Television Engi-
neers (SMPTE) and the Society of 
Photo-Optical and Instrumentation 
Engineers (SPIE) and is listed in 
Who's Who in Optical Scientists and 
Engineers. 

Author's note 

Technical specifications from manu-
facturer-supplied technical data. Spe-
cific items are not utilized, and aver-
ages or typical values are stated. Tele-
phone bypass rate data taken from 
published industry statistics as well as 
individual company reports. Addi-
tional information available from the 
writer or from industry sources, manu-
facturers, etc. 

Eagle's addressable 
descrambler offers 
addressability without 
losing your investment 
in converters. For less 
than $50 per sub you 
can have it all: 

pay-per-view 
15 tiers of service 
billing 
service connect-
disconnect 
proven security 

*price based on purchase of 4.000 
units. Call today for a quote on your 
system. 

(800) 
448-7474 

EAGLE 
COMTRONICS INC. 

4562 Waterhouse Road 
Clay, NY 13041 
[3151622-3402 
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Let your computer 
do the talking 

s
orne cable systems now are using 
voice response/voice recognition 
systems to improve their cus-

tomer service operations. Memphis 
Cablevision, for example, has noticed a 
decrease in the number of customers 
not home or unable to pay since install-
ing its Melita 3000 system in October 
1985. "The major reason we went with 
the system was reminder calls and to 
verify a customer being home for a re-
pair call," says Lynn Marshall, man-
ager of customer service. "A third ap-
plication for the system is generic mes-
sages in corrections. The Melita 
system will call a customer, say con-
cerning billing, tell them the bill needs 
a change or they haven't paid and 
would they please call back. We have 
found this method far more effective 
than direct mail—approximately 50 
percent of those contacted return the 
call—and it's also more personal." 
The systems also allow for live oper-

ator assistance. "Since Melita can call 
300 to 400 subscribers within 30 min-
utes, we let it do the initial calling," 
says Marshall. "Then the telemarket-
ing staff can work on collections." 
Although Memphis Cablevision's 

initial thought was to reduce customer 
service time, other cable systems 
"were prompted to purchase voice re-
sponse by going heavily into PPV," 
says Kit Beuret, director of public af-
fairs, Oceanic Cablevision. Their Insta-
View system from Interface Technol-
ogy was installed in September 1984. 
It's being used for: 
• PPV, the primary function 
• order entry for addition of new pre-
mium services 

• switching services 
• current account balance 
• reauthorization of an addressable 

converter 
"Every time a customer calls 

through Insta-View, we save customer 
service time," says Beuret. "It had its 
bugs, modifications have been made, 
but it works great—fabulous since in-
stallation." Oceanic now is contem-
plating use of Insta-View by field per-
sonnel. Confirmation of work orders 
and installation/authorization of con-
verters are two possibilities being 
looked at. According to Beuret, the 
advantages are lower error rates and 
less waiting time for installers. 
One problem area with PPV applica-

Want to increase 
subscriber satisfaction, 
make CSRs happy and 
save money? Sounds too 
good to be true, but voice 
response technology is 

here. 

tion is call capacity. The Insta-View 
system can handle a maximum of 200 
PPV calls in the last five minutes be-
fore program airing. "So two or three 
times last year, the system was over-
loaded and callers had to wait," says 
Ann Burr, vice president of operations, 
Oceanic Cablevision. 
Viacom's interest was "increasing 

our level of customer service without 
increasing cost," says Don Grammar, 
management information systems su-
pervisor for the company. Still in the 
testing stage, Viacom is using Dialog-
ic's TeleClerk system for confirmation 
of installations, service calls, market-
ing surveys, information services and 
overflow situations. Since outages 
cause a bombardment of calls for re-
pair, the overload goes to TeleClerk, 
and it explains the area and reason of 
outage and asks the subscriber to wait. 
After the system is back up, TeleClerk 
can call the affected subscribers to con-
firm that service has been restored. 
According to Grammar, Viacom 

presently is using CableData's PEP 
for PPV and has no intention of using 
TeleClerk for that purpose. "The rea-
son we went with TeleClerk," says 
Grammer, "is they're based in town, 
and they were the only company inter-
ested in leasing or renting a machine 
for testing." 
Voice response also saves time on 

inbound calls from field personnel. 
Since many systems have inbound ca-
pabilities, the number of calls handled 
by dispatch can be cut. Media General 
has been using the Periphonics system 
for approximately a year for comple-
tion of trouble calls—converter swaps 
and installations. "Time definitely has 
been saved," says Bob McBride, vice 
president of business operations with 
Media General. And how do field per-
sonnel respond to a machine? "Most of 
them like the system, now," says Mc-
Bride. "The hardest thing was to break 

an old habit. Some installers still pre-
fer a warm voice to a machine." 

Actually, the only difference be-
tween the "warm" voice and the ma-
chine is the ability to converse about 
the weather. Most voice response sys-
tems have a digitized voice, not syn-
thesized such as a tape recording. With 
digitized voice, the computer combines 
pre-recorded words, phrases and sen-
tences and stores them in computer 
memory. The effect is an actual 
human-sounding voice that "speaks" 
to the caller in a clear, pleasant voice. 
It often is difficult to distinguish be-
tween voice response and a real person. 
Most systems are programmed to 

immediately disconnect and redial on 
no-answers, busys, hang-ups and oper-
ator intercepts. If the transaction is 
being recorded, the cassette will be re-
wound and started again to eliminate 
long pauses on playbacks. All these ac-
tivities usually are included in reports 
available with the systems. Media 
General's Periphonics system gives a 
log-type report. According to McBride, 
the report is identical to one a dis-
patcher would keep stating who called, 
why, when and so on. The information 
goes straight from the phone into their 
host computer. 
"We use voice response to save man-

power," says Steve Clemons, customer 
service supervisor with Qube Cable. 
"For every truck we don't roll, we save 
$40." Their Melita system has been in-
stalled for two-and-a-half years. "We 
use it for work orders, scheduling the 
trucks, confirming and verifying ap-
pointments and potential discon-

In order to effectively demonstrate 
voice response and voice recognition 
systems, some companies offer a 
voice demonstration number. If inter-
ested in hearing an actual system, 
contact any of the numbers listed be-
low. 

Demo Systems: 

Cognitronics (203) 327-6020 
Dialogic (DCC) (800) 321-7586 

In Tenn (615) 790-3005 
Interface Technology  (800) 325-1559 

Use account number 440009# 
Votan (415) 490-7979 
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Can You Afford Not To 
Use Computerized Calling? 
CUSTOMER 
SERVICE 

You know customer 
calling works to achieve 
100% service satisfaction. 
Automatically deliver 
routine service follow-up 
calls, service reminders, 
and schedule appoint-
ments. Record responses 
for personal follow-ups. 

PAST DUE 
COLLECTIONS 

Put a Telecorp 606 to 
work collecting past-
due invoices. Others 
have, and are cutting 
60-90 day receivables 
by 75%.. without add-
ing staff! 

Now you can be in touch with all your 
customers...regularly...cost-effectively. 
A single Telecorp System 606 can 
automatically reach up to 25,000 
people every month and deliver 
each a programmed message. 
It automatically makes calls and 
delivers specific information. 
The 606 establishes initial con-
tact, asks questions, and stores 
responses for easy review Find 
out how to achieve your 
desired levels of customer 
service. Call the telecom-
puting people. 

1-800-334-9907 

TELECORP 
LNy' 1SYSTEMS, INC. 

5825-A Peachtree Corners East 
Norcross (Atlanta), Georgia 30092 

Phone (404) 449-6991 
Reader Service Number 29 
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NEW SERVICES 

Customers need, and 
appreciate timely news 
about your special serv-
ices designed to help 
them. Do it cost-effective-
ly by computer Automa-
tically add new services 
business with the 
System 606. 



VOICE RESPONSE 

We have found voice 
response far more effective 
than direct mail—and it's 

more personal. 

nects," says Clemons. "For discon-
nects, the system makes the call and 
asks the subscriber to contact a CSR 
before we disconnect. Approximately 
10 percent to 20 percent actually call 
back to talk it out." 

Qube Cable also uses the Melita for 
system outages. Like Viacom's sys-
tem, Qube's confirms service status 
and schedules a technician if needed. 
Several voice response systems al-

low expansions on existing systems. 

Grab Those Impulse 
Pay-Per-View Profits 

Don't miss those orders concentrated in the hour prior to broad-
cast. The TOES /350 from Interface Technology takes orders with 
a digitized human voice, and transmits directly to the addressable 
converter controller. 

Pass-Thru Design allows captured billing information to be 
transferred to the billing computer on a real-time or a time-
available basis. 

Pass-Thru Design 
Simply Makes Sense 

And dollars. Ability to store billing information allows high pay-
per-view volume without adding billing computer capability or ex-
pensive subscriber store-and-forward converters. 

Multi-line system processes more orders, faster. Minimized 
number of customer service representatives needed. 

Provides independent order fulfillment 24 hours-a-day, 7 days-
a-week. 

TOES/350: Expandable 
Communications Bridge 
Easily programmed to handle Service Switches and Adds, Con-
verter Reauthorization, Technician Check-In and Account 
Balance Inquiry. Can also perform out-calling applications such 
as installation and service confirmation or marketing message 
delivery. 

Interface Technology is the leader in voice response data collec-
tion and inquiry systems. Let us show you how the TOES/350 is 
working and can work for you. Give us a call or circle the reader 
response card. 

ToEstaso 
TOES is a registered 
trademark of Interface 
Technology, Inc 

"Interface 
Technology, Inc. 

10500 Kahlmeyer Drive 
St. Louis, MO 63132 
(314) 426-6880 

Reader Service Number 30 

Almost all the companies involved are 
willing to adapt to the cable operators' 
needs since each situation is different. 
It is possible to start with a few appli-
cations and add more later. But some 
cable systems would be limited on ap-
plications like converter authorization 
and reauthorization if their systems 
aren't addressable. "Addressable sys-
tems add to the beauty of voice re-
sponse systems," McBride says. 
Another limitation is that voice re-

sponse uses touch-tone dialing. What 
about the subscribers with rotary dial 
phones? Voice response machines 
don't accept rotary signaling. Of 
course, a rotary to touch-tone conver-
sion device, available at almost any 
electronics store, only costs $5 to $7. 
And then, the subscriber's telephone 
line has to be converted to accept 
touch-tone signals—at an increased 
phone cost per month. 
"Forty percent of our subscriber 

base at Oceanic is rotary," says Burr, 
"so we lose out on that base." 
Voice response and voice recognition 

technology have been available for 
years—but were too complex or too 
expensive for many applications. De-
clining prices for CPUs and memory 
have changed the picture, however. 
Some voice response systems are 

stand-alone units, others are compati-
ble with a host computer. The tele-
phone lines used are direct from the 
telephone network or customer's PBX. 
Users enter their requests with touch-
tone telephones, and the system re-
sponds with recorded voice messages. 
When used with a printer, reports of 
the calling activity can be generated. 
Some systems, such as the Melita 

3000, can be used for both incoming 
and outgoing applications. All four 
ports can be configured for outgoing 
calls—appointment confirmation, for 
example. But in the case of an outage, 
those same lines could be converted to 
incoming to handle inbound customer 
calls. Many systems have single tele-
phone lines with expansions ranging 
from 3 to 32 lines. Phone numbers 
themselves can be entered manually if 
the universe is small, such as repair 
calls, loaded from a cassette if calling a 
specific demographic area or down-
loaded from an existing data base if 
doing a special promo and calling all 
subscribers. 
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Your next trencher. 

If it isn't a Case, 

here's what you'll be missing. 

Total control. 
Case offers you standard dual hydrostatic 

drive — one to power attachments, one for 
ground drive. Power metering for both functions 

is direct and extremely precise. Each 
system is independent of the 

other, so you can vary 
ground speed to accom-

modate soil conditions 
without disturbing your 

plow or chainline 
speed—or vice 
versa. 

Hydraulically 
articulated steering 
lets you maneuver 
easily, too. 

The other half of the warranty. 
Most manufacturers back their trenchers with 

a ninety-day warranty on parts only. But the 
warranty on Case trenchers covers both parts 
and labor for six months. Your Case dealer also 
offers one-stop service. 

Isolated plow vibration. 
Our unique eight-point 

suspension and hinged 
drop chute with remov-
able gate isolate vibra-
tion from the machine 
and cable. Service 
loops can be restrung 
without cutting or splic-
ing. And only Case offers 
a front trencher, rear 
plow combination. 

Underground versatility. 
Your Case trencher is more than just a trench-

er with our backhoe, Hydra-borer® or cable 
layer attachments. Case versatility also lets you 
mount most of these primary tools front or back. 

Maneuverability. Warranty. Faster restringing. 
Attachments. Four Case advantages. 
See your Case dealer today and get the 

trenching edge that comes with a Case. 
Reader Service Number 31 

J I Case 
A Tenneco Company 

700 State Street Racine, WI 53404 U.S.A. 

Building On Quality' 

760 
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VOICE RESPONSE 

We use voice response to 
save manpower— 

for every truck we don't roll, 
we save $40. 

Calling activity reports generally 
break out the number of busys, no. 
answers, machine answers, hang-ups, 
calls completed, calls partially com-
pleted and operator intercepts. Many 
systems will tailor the reports to spe-
cific needs. 

Available on many outbound sys-
tems are unattended calling and per-
formance. The system is programmed 
days in advance and needs no monitor-
ing, unless requested, to perform its 
job. Customer service representatives 
are freed from mundane, repetitive 
calls and are better able to use their 
time for tasks like collections and ser-
vice upgrades. 
A somewhat more sophisticated ap-

proach is voice recognition, where user 
input is by actual spoken command, 
not touch-tone data. Voice mail is one 
present application for recognition sys-
tems. 
Voice recognition can be either 

speaker-dependent or independent. 

Dependent systems are "trained" to 
recognize a specific user's voice pat-
tern. In order to train the computer, 
the user simply speaks the intended 
words into a microphone one or two 
times. Votan's system allows for 400 
people to be enrolled on a diskette, al-
though only four can call at one time. 
A speaker-independent system re-
sponds to any voice pattern. However, 
the vocabularies generally are limited 
to the numbers zero through nine and 
the words "yes" and "no." 
Of the dependent and independent 

systems, voice recognition can be ei-
ther of two types—isolated or con-
nected. Again, the isolated type re-
stricts usage as each word spoken re-
quires slight pauses between each 
utterance, and most customers are not 
trained for this. The connected speech 
system is applicable by allowing words 
or phases to be spoken as in a conver-
sation. 
Because of the many applications 

available, voice response systems with 
outbound capabilities seem to rank fa-
vorite among cable operators. Ap-
pointment confirmations, scheduling, 
special promotions, marketing surveys 
and quality control are a few of the 
functions that have reduced time and 
money in customer service. Inbound 
applications such as account verifica-
tion, technician check-in and converter 
reauthorization are also important con-
siderations but not used as widely at 
this time. 

—Kathy Berlin 

Correction 

Last month's "Cable Classics" article, 
"Defining S/N" by Tom Straus, was 
reprinted, with permission, from the 
NCTA 1974 Technical Papers. We apol-
ogize for omitting this credit in the 
February issue. 

Model No 
1220 

Reel Buck 

Collapsible for easy storage. Use on ground, truck, or 
warehouse. Handles strand or cable — reel diameters 
to 54" (.750 trunk cable). 

Coring/Stripping Tool 

Exclusive "Corstrip" features: 
• adjustable center conductor stop 
• tapered stripping blade creates smooth, clean 
chamfer to outer conductor ends. No burrs or sharp 
edges: clamp nuts slide on easily 
• for use with Dielectric, MC', and Cableflex, in all 
cable sizes 

Model No. 
XA-85 

Cable Tools 
A constantly expanding selection 
designed for cable system maintenance 
and construction. 
• Aerial construction 
• Underground construction 
• Rebuilds 
• Splicing 
• Installations 
Available from your nearest Lemco 
distributor. Call or write for a complete 
catalog. 

Lemco Tool Corporation 

R.D. 2, Box 330A 
Cogan Station, PA 17728 
In PA: 717-494-0620 

Outside PA: 1-800-233-8713 

All products American-made 

Trailers 

7 models available, with choice of 3 hitch types. 
Standard equipment includes leaf springs, light group, 
safety chains, license plate bracket, reflectors. Up to 
4-reel capacity, or designed to your specs. 

Quick-Change Adapter 

Put this on your 3/." or larger drill chuck and go from 
one Corstrip tool diameter to another — in seconds. 

Model No. 

T-254 

Cable Caddies 

...can be carried to walk off cable, or stationary for 
cable pull-out. 3 models available to handle all size 
drop cable reels. 

Reader Service Number 32 
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MORE FOR LE$ .5 
(When WE say PROFIT BUILDER - WE mean YOUR PROFIT!) 

CABLE POWER CL 737 V I 
• ENGINEERING EACELLENCE 
• FIELD PROVEN RELIABILITY 
• REALISTIC PRICE 

See us at the NCTA Show 
Triple Crown Booth #2427 

• Hinged lid  

• Easy access battery 
location 

• Spill-guard battery trays 
(available) 

• Insulated shelf for  
battery protection 

• Modular construction 

• Lightning arrestor 

• Bottom indicator lights 
and entries 

15 OPTIONS including 
• Remote Status Monitor 
• Automatic Performance 
Monitor 

• Vandal and corrosion 
resistant galvanized steel 
pedestal enclosure 

STANDBY POWER SUPPLY 
Model CL 737XL 

CD LISTED 
Factory and 
Customer Service: 
14860 N.E. 95th 
Redmond, WA 98052 
(206) 882-2304 

Service: 
Redmond, WA 

(206) 882-2304 
Deerfield Beach, FL 

(305) 429-0870 
Ontario, CANADA 

(416) 629-1111 

Reader Service Number 33 
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people 

Scientific-Atlanta Inc. appointed John 
Buckett to the position of national 
sales manager for the company's 
Broadband Communications Division. 
Buckett has served S-A as account 
manager for more than four years. 

Prior to joining S-A, he was a field 
sales representative for Watlow Elec-
tric. 

Mike Parks was named president of 
the Cable System Services Division of 

r.Looking intothe1000series_ 

IS LIKE LOOKING INTO 

THE FUTURE! 
WITH THE LINDSAY 1000 SERIES TRUNK, YOU CAN START WITH AN 

OPEN RETURN SYSTEM & MULTIPLEX WHEN YOUR SUBSCRIBER BASE HAS 
EXPANDED, BY SIMPLY ADDING MODULES. BY MULTIPLEXING, THE 
LINDSAY 1000 SERIES CAN ACCOMMODATE UP TO 400 CONTINUOUSLY 
TRANSMITTING HOME TERMINAL UNITS, PER BRIDGER STATION. THE SYSTEM 
ALSO FEATURES FAILSAFE FORWARD & REVERSE STATION BYPASS, POWER 
DOUBLING & FEED FORWARD, AS WELL AS DIAGNOSTIC CAPABILITIES. 

FOR MORE INFORMATION, 
VISIT US IN BOOTH 1394 AT THE NCTA SHOW 

LL.;dà 
SPECIALTY PRODUCTS 

LIMITED 

50 MARY ST. W. 
LINDSAY, ONTARIO 
CANADA K9V 4S7 
TEL: 705-324-2196 

CAL: TELEWIRE SUPPLY 415-939-9243 
COL: ADVANCED COMM. 303-596-4464 
FL TELEWIRE SUPPLY 800-237-8203 
NY: TELEWIRE SUPPLY 800-645-9510 
OH: THE HEAD END 614-766-0874 
PA: TONER CABLE EQUIP 215-675-2053 
TX: TELEWIRE SUPPLY 800-527-1646 

First Data Resources. Parks most re-
cently served FDR as vice president of 
transaction services. He replaces Matt 
Gates, who has been appointed the cor-
porate vice president of operations. 
Parks' responsibilities will include 
overall sales and operations of FDR's 
Cable Division. 

Mann Bush rejoined 
the Jerrold Division 
of General Instru-
ment Corp. as ac-
count manager for 
sales activity to 
United Cable Tele-
vision Corp. Mann 
returns to Jerrold 
after serving as an 
area sales manager for General Cable 
Corp. He had spent over 20 years at 
Jerrold as a sales and field engineer. 

C-COR Electronics Inc. appointed Ar-
thur (Mick) McGuire, Jr., as vice presi-
dent, sales and marketing. Previously, 
McGuire was vice president, market-
ing, at FirsTel Information Systems 
Inc. Prior thereto, he was division 
president and general manager with 
Coradian Corp. 

R. Alan Communications Inc. an-
nounced the promotion of Scott Wida-
man to the position of sales manager. 
Widaman has served R. Alan for two 
years as district rep sales manager. 
Previously, he was the Midwest ac-
count executive for S.A.L. 

Geoff Heathcote was named vice presi-
dent, engineering, for Maclean Hunter 
Cable TV. Heathcote has been with 
Maclean Hunter since March 1975, 
most recently serving as general man-
ager for communications engineering 
services. He received his M.SC. in engi-
neering from University College in 
1970. 

General Instrument Corp. selected 
Polly Rash to establish and manage a 
full-service marketing and sales office 
for its Satellite Systems Division in 
the Washington, D.C., area. Rash cur-
rently is vice president of the Society 
of Satellite Professionals. She earned 
her master's degree in communications 
from Stanford University. 
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• I 

OUR INDUSTRY IS GOING A PERIOD 
OF RAPID TECHNOLOGICAL EVOLUTION! 

You can either take advantage of the new 
technologies or go the way of the 
dinosaur. Construction and maintenance 
costs are skyrocketing. Competition for 
TV delivery to hotels, motels, apart-
ments, small communities and 
unwired urban areas is increasing. 

Fortunately, headend costs are 
dropping. 

Your answer? Large numbers of 
innovatively applied headends. Call it 
cherry picking, bundling, restricted 

Please see us at NCTA Show Booth #1684-5 

12 Channel Headend 

NEXUS 
ENGINEERING CORP. 

PERFORMANCE 
YOU CAN gr.C. 

access or SMATV . . . the result is more 
profit and a stronger competitive position. 

Profit from the evolution. 

Call NEXUS for the know-how and the 
best low-cost headend equipment. 

Call (206) 644-2371, Bellevue, Washington 
(604) 420-5322, Burnaby, B.C. 

Or Write NEXUS Engineering Corp. 
4181 McConnell Drive 
Burnaby, B.C. V5A 3J7 

tilet# 

NEXUS DEFINITELY AHEAD OF OUR TIME 
Reader Service Number 35 



DROP WIRE 
CRD 
New corrosion resistant drop. 
• Center conductor protection. 
• Non-messy flooding compound. 
• Now you need only one wire 
from tap to TV 
• Genuine long life cable. 

MULTI 
• Dual drop. 
• Four drop. 
• Bring us your need. 

VISIT US IN 
BOOTH 2100 



TRUNK AND 
DISTRIBUTION 
COAX 
MEDIUM 
DENSITY 
New medium density jacket. 
• Higher cut through and abrasion 
resistance. 
• Higher tensile strength. 
• Improved drag coeffecient. 

- 
Comm/scope 
M/A-COM Cable Home Group 
PO Box 1729, Hickory, NC 28603, 1-800-438-3331, in NC 1-800-222-6808, telex: 802-166 
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Radio and microwave 
radiation hazards 

A
degree of concern has been ex-
pressed within the land-radio 
user community regarding the 

possibility of harmful biological effects 
of radio and microwave radiation from 
fixed radio base sites. State and local 
governments have legislated against 
electromagnetic radiation felt to be 
harmful to the general public. Federal 
agencies are reviewing regulations for 
the protection of workers. This article 
will explore pertinent studies among a 
large international body of scientific 
data relative to radiation biology and 
explore radiation limits which are com-
patible with scientific and technical 
knowledge available at the present 
time. 
This review is limited to considera-

tions of RF/microwave radiation from 
fixed base sites. There are other fami-
lies of RF and microwave radiation 
sources which are also of possible in-
terest to the general public. 

Ionizing and non-ionizing radiation 

Radio frequency radiation is electro-
magnetic radiation that is found at the 
low-frequency end of the electromag-
netic spectrum. The spectrum includes 
extremely low frequency very long 
wavelength radiation at one extreme, 
with X-ray and gamma ray radiation 
at extremely high frequencies with cor-
responding very short wavelengths at 
the other extreme. Radio waves, micro-
wave, visible light, infrared and ultra 
violet radiation lie between these two 
extremes. The range of frequencies 
considered applicable to the study of 
harmful biological effects in humans 
exposed to radio and microwave elec-
tromagnetic fields is approximately 
300 kHz to 100 GHz.' 
The amount of energy in a unit of 

electromagnetic radiation depends 
upon its wavelength; the shorter the 
wavelength (higher frequency), the 
greater the energy. X-rays and gamma 
rays with extremely small wave-
lengths, and corresponding high fre-
quencies, possess relatively great 
amounts of energy compared to ex-
tremely low frequency radiation at the 
other extreme of the electromagnetic 

By Charles F. McMorrow, Senior 
Associate, Booz, Allen & Hamilton 
Inc. 

An overview of potential 
frequency dangers and 
a review of U.S. and 
Soviet standards 
research to date. 

spectrum. X-radiation and gamma ra-
diation have more than enough energy 
to be hazardous to humans and have a 
great potential for damage to human 
tissue. They have the energy levels to 
cause ionization to atoms and mole-
cules—a process by which electrons are 
driven from the molecular structure, 
thereby producing chemical alterna-
tions that can lead to genetic damage. 
Electromagnetic radiation at these 
high frequencies and corresponding 
small wavelengths is known as ioniz-
ing radiation and is very hazardous to 
humans. Lower frequency electromag-
netic radiation does not have the en-
ergy levels needed to dislodge elec-
trons from the orbital molecular struc-
ture. This inability of the radiated 
energy to ionize atoms is referred to as 

non-ionizing radiation. Frequencies 
and wavelengths typically identified 
with radio and microwave systems are 
classified as non-ionizing radiation.' 

Radiation effects on humans 

Non-ionizing radiation at microwave 
or radio frequency wavelengths with 
sufficient energy to eject orbital elec-
trons from atoms or molecules of hu-
man tissue would require an unlikely 
simultaneous absorption of a very 
large number of protons. The micro-
wave or radio frequency intensities 
would have to be so high that the tem-
perature of the absorber will be raised 
significantly.' Continued absorption of 
microwave power densities on the or-
der of 100 milliwatts per square centi-
meter (100 mW/cm2) results in rapid 
tissue heating. If the exposure is long 
enough, irreversible tissue damage can 
result. For example, this type of "dam-
age" in a microwave oven is recognized 
as "cooking."' 
The major unanswered question is 

whether there are other mechanisms of 
microwave and radio frequency radia-
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What's The One Standby Power Source That's Efficient, Modular And Easy to Maintain? 

Lectro Power! 

Like every great idea, it's remarkably 
simple. Lectro Sentry II has the fewest 
components of any comparable standby 
power unit-so it's no surprise that Sentry II consistently delivers the longest mean time between 

failures. That's reliability. 
Sentry II simplicity also means that mainte-

nance takes only minutes. Because Sentry II is the only 
standby power source with modular plug-in design, the 
only service tool you need is a key to open the cabinet, 
then slide one module out and simply plug a new mod-
ule in. So it not only reduces service costs, but helps to 
ensure customer satisfaction and subscriber retention. 

No wonder more cable systems use Lectro 
for standby power than any other source. It pays off on 
the power line. And it pays off on your bottom line. Call 
Lectro at (404) 543-1904, or toll free (800) 551-3790. 
Now in stock at all Anixter distribution centers. 

SLUMP 6. S.. .fikr GAG,' 

ri 1111111111111111111 
. . 

111111.. 11)111- -111 • III 

lit till tilll LECTRO 
A Burnup & Sims Cable Products Group Company 
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RADIATION 

The average SAR is the 
calculated rate of energy 
absorbed in an organism as 

measured in watts per 
kilogram (W/kg). 

tion at lower intensities that cause re-
versible or irreversible alterations but 
do not result in detectable tissue heat-
ing. Early scientific work by Soviet re-
searchers regarding bioeffects of low-
intensity microwave radiation was 
flawed by lack of uniformity and com-
pleteness in reporting scientific re-
sults.8 Thus, it was not until around 
1971 that the general outlines of this 
controversy in scientific circles became 
clear and biological effects of low-level 
radio frequency and microwave radia-
tion received serious attention by 
those who would set radiation stan-
dards in the United States. 
There still remain scientific ques-

tions which bear directly on the evalua-
tion of new radiation safety standards. 
There is scientific criticism concerning 
the use of Average Specific Absorption 
Rate (SAR) as a method of scaling ex-
perimental animal results to humans. 
The average SAR is the calculated rate 
of energy absorbed in an organism as 

measured in watts per kilogram (W/ 
kg). The National Council on Radiation 
Protection and Measurements calcu-
lated the average SAR for all radiation 
experiments where hazardous biologi-
cal effects were verified and, from this, 
concluded that a level of 0.4 W/kg 
would be a factor of 10 below any of 
the calculated potentially hazardous 
SARs.8 This was adopted as a safe 
SAR by the American National Stan-
dards Institute (ANSI) subcommittee 
C95.4. More recently, the Interna-
tional Radiation Protection Associa-
tion published a conflicting recommen-
dation that exposure of the general 
public should not exceed an SAR of 
0.08 W/Kg averaged over any 6 min-
utes. 
The mass-averaged rate of energy 

absorption for an average human 
model and a mouse model is shown in 
Figure 1. These data were calculated 
from Durney7 et al and illustrate ab-
sorption resonance for the human 

YOUR PROFESSIONAL 
CONTRACTOR 

We provide you with the following services: 

• Underground and aerial construction either on a turnkey or labor basis. 

• Strand mapping and design services 

• Meter balance and sweep system 

• Head-end and earth station installation 

Dedicated to Quality and Performance 

Home Oil ce 
P 0 Box 760 
Rea:H.11e, Ga 30453 Established 1972 

(012) 557-4751 
Wails 1-800-841-4361 

Reader Service Number 38 
Please see us at NCTA Show, Booth #2522-2523 

model at about 80 MHz compared to 
2,500 MHz for a mouse model. 
There are experimental and epide-

miological results from low-level non-
ionizing radiation that cannot be ex-
plained in terms of thermal phenom-
ena. These effects appear to involve 
field-induced reversible alternations in 
the central nervous system that occur 
at radiation intensities generally not 
associated with tissue heating. The in-
teraction of microwave and radio fre-
quency radiation with living systems 
results in complex modes of internal 
energy absorption8 which present 
unique dosimetric problems and prob-
lems of assessing human physiological 
effects. Because of these and other po-
litical or legal uncertainties, there is, at 
present, no mandatory national safety 
standard for general population expo-
sure to non-ionizing microwave and 
radio frequency radiation in the United 
States; and this after more than two 
decades of intensive research. Volun-
tary standards presently in use' are 
under constant revision. 

Status of radiation 
safety standards 

A widely recognized microwave and 
radio frequency radiation safety stan-
dard in the United States is the ANSI 
Standard C95.1-1982.8 This standard 
is jointly issued by the Institute of 
Electrical and Electronics Engineers 
(IEEE) and is a revision of an earlier 
ANSI Standard C95.1-1974. 

Initially, many researchers in the 
United States worked from the hy-
pothesis that only thermal effects were 
hazardous. This led to the establish-
ment of previous U.S. voluntary expo-
sure standards of 10 mW/cm7. How-
ever, researchers in the Soviet Union 
felt that their work showed hazardous 
biological effects from low-level radia-
tion, and this led to much lower So-
viety exposure standards: as low as 10 
uW/cm7 in some parts of the radio fre-
quency/microwave spectrum. These 
differences are shown in Figure 2 along 
with recommended Chinese radiation 
safety standards. United States and 
Soviet Union cooperative research pro-
grams started in 1973 in an effort to 
resolve scientific skepticism regarding 
the Soviet techniques and the sugges-
tion of poor language translation of 
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At present there is no 
compulsory national 
standard to protect 

employees from non-ionizing 
electromagnetic hazards. 

earlier Soviet work in this field. 
Lerner" offers still another insight 

to the difference in U.S. and Soviet 
safety standards criteria. He observes 
that in the United States, standards 
are set as high as is compatible with 
the avoidance of known and verified 
dangers since litigation will be settled 
on the basis of these standards. Costs 
of production in the United States also 
will be increased needlessly by too 
stringent standards, and these extra 
costs eventually will be absorbed by 
the consumer. In contrast, the Soviet 
Union tends to set standards very con-
servatively knowing that even tough 
standards do not add materially to the 
subsidized cost of production or to the 
consumer price. Tough Soviet stan-
dards ensure against all potential haz-
ards. Personal liability is not an issue 
in the Soviet Union since liability is 
assumed by the State in all cases. 
At present there is no compulsory 

national standard to protect employ-
ees from non-ionizing electromagnetic 
hazards in their work place in the 
United States. The Occupational 
Safety and Health Administration 
(OSHA) has withdrawn an earlier ra-
diation safety guideline and, at this 
writing, appears unlikely to develop a 
new one. The National Institute of Oc-
cupational Safety and Health (NIOSH) 
has developed a proposed industrial 
radiation safety standard for occupa-
tional safety. This is similar to the 
ANSI C95.4-1982 Standard, and its 
power density limits also are shown in 
Figure 2. The NIOSH recommenda-
tions have not been formally released, 
and a revised proposal is presently un-
der consideration. 
Many State radiation safety regula-

tions are based on the ANSI stan-
dards. California provides occupa-
tional standards" which include micro-
wave frequencies between 100 MHz 
and 300 GHz with energy densities/ 
field strengths limited to a far-field 
power density of 10 mW/cm2 (the old 
ANSI standard). New Jersey has 
adopted the revised (1982) ANSI Stan-
dard without revision. Vermont and 
Texas have compulsory occupational 
radiation safety standards at the old 
ANSI power densitylevel of 10 mW/ 
cm2. Massachusetts passed a law in 
the fall of 1983 to preclude individual 
localities from setting their own regu-

lations and standards within the State 
Department of Public Health man-
dates. The present Massachusetts 
statewide standard allows for not more 
than 200 uW/cm2 averaged over a 30 
minute exposure. (ANSI standard is 
now 1,000 uW/cm2 averaged over a 6 
minute exposure.) Several other local 
governments and municipalities have 
passed codes and ordinances which 
generally agree with ANSI recommen-
dations or, in a few cases, apply more 
strict radiation safety levels. 
The United States Environmental 

Protection Agency (EPA) has con-
ducted several years of well-docu-
mented power density level measure-
ments throughout the United States." 
" At the present time, EPA is in the 
process of developing a federal guide-
line for non-ionizing radiation safety. 
These guidelines will be advisory to 
other federal agencies within whose ju-
risdiction radiation hazards are to be 
found. For example, the Department of 

Defense would be one such agency; the 
Federal Communications Commission, 
another. These guidelines are not regu-
lations imposed on industry or the 
public. Regulatory agencies such as 
FCC and OSHA will be advised 
through presidential directive to start 
their regulatory procedures to fold the 
federal guidelines into their rules and 
regulations. 
Actions of the Federal Communica-

tions Commission in addressing regu-
latory concerns over radio frequency 
and microwave radiation hazards were 
formalized in June 1979. A Notice of 
Inquiry" was initiated to assist the 
FCC in determining whether it was 
appropriate for the commission to take 
any action under existing radiation 
safety standards and also to provide 
documentation for the FCC to partici-
pate in rulemaking proceedings of 
other federal agencies to ensure that 
any standard adopted by those federal 
agencies adequately takes into account 
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The general radio frequency 
radiation environment in the 
U.S. is dominated by high-
powered radio and TV 
broadcast transmitters. 

the impact on licensees and equipment 
regulated by the FCC. This eventually 
resulted in a Notice of Proposed 
Rulemaking15 in which the FCC pro-
posed to amend Subpart I, Part 1, 
Chapter 1 of Title 47 of the Code of 
Federal Regulations, Section 1.1305 
(Major Actions) to more closely comply 
with the National Environmental Pol-
icy Act of 1969 (NE PA) with regard to 
federal standards for exposure to radio 
frequency and microwave radiation. In 
a recent action, the FCC adopted radia-
tion hazard guidelines based on ANSI 
Standard C95.1-1982. 

Radiation hazards 

Radiation exposures discussed in 
the following paragraphs are limited to 
those related to fixed location radio 
frequency and microwave sites. Other 
general public exposures—which may 
include microwave ovens, the private 

use of mobile/portable radio equipment 
and exposure to military radar equip-
ment radiation—are not within the 
scope of this article. 
The general radio frequency radia-

tion environment in the United States 
is dominated by high-powered radio 
and television broadcast transmitters. 
EPA has made measurements of radia-
tion power densities at 486 different 
locations in 15 cities. This represents a 
population of over 44 million people. 
The results of these studies led to the 
conclusion that 95 percent of the popu-
lation is exposed to a radiated power 
density less than 0.1 uW/cm71'6). This 
result does not include contributions 
from AM broadcast transmissions be-
cause the energy absorption by hu-
mans at AM broadcast frequencies 
(0.535 to 1.605 MHz) is orders of mag-
nitude less than at FM broadcast and 
TV frequencies.' 7 
Power density measurements made 
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The microwave antenna is a 
relatively complex device 
having three main fields of 

energy directly in front of the 
paraboloidal dish. 

on Mount Wilson, in southern Califor-
nia, are of particular interest. There 
are 27 high-powered broadcast trans-
mitters at this location, 12 FM radio 
stations and 15 VHF/UHF TV sta-
tions. The combined contribution of 
the TV transmitters to the total radia-
tion environment was about 26 uW/ 
cm' (1". These intensities are plotted in 
Figure 3 together with the limits of 
major non-ionizing radiation safety 
standards. Maximum radiation levels 
in very small areas near conducting ob-
jects at the base of the Mount Wilson 
towers range from 1 mW/cm2 to 7 mW/ 
cm'. Other EPA measures at a high-
powered UHF-TV broadcasting facil-
ity with a combined visual and aural 
effective radiated power (ERP) of 
about 5.6 megawatts resulted in a 
power density of about 2.7 uW/cm2 at 
ground level half a mile from the trans-

mitter site. 
Contast these levels of power den-

sity with those from land-mobile base 
stations at VHF/UHF. GTE has re-
ported measured maximum far-field 
power densities in the order of 0.04 
uW/cm2 per carrier for a VHF paging 
and mobile telephone service consist-
ing of four transmitters with an effec-
tive radiated power of 350 watts per 
transmitter. 
Power density measurements from 

tall buildings located close to high-
powered FM and TV broadcast anten-
nas are also of interest. EPA measure-
ments of power density on the 102nd 
floor observation windows of the Em-
pire State Building in New York total 
32.5 uW/cm2 "'. The roof of the Sears 
Building in Chicago is exposed to a 
power density of 230 uW/cm2, while 
the unshielded portion of the roof of 

100 
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the One Biscayne Tower in Miami is 
exposed to a power density of about 
148 uW/cm2. 
The special case of cellular radio 

base station radiation at 850 MHz 
needs to be considered. AT&T re-
ported" results involving RF radiation 
levels in the vicinity of an omni-direc-
tional cellular radio antenna serving 96 
transmitters each having an ERP of 10 
watts. Measured power densities near 
the base of the antenna did not exceed 
1,000 uW/cm2 at any distance beyond 
2.3 feet from the antenna support. This 
power density level also is shown in 
Figure 3 along with existing radiation 
safety standards. Maximum power 
densities in the center of the main an-
tenna beam of the cellular base station 
were below 1,000 uW/cm2 at all points 
beyond 40 feet from the radiating ele-
ments of the antenna. 

Microwave considerations 

Point-to-point microwave used in 
land-mobile radio system configura-
tions is a low-powered source of elec-
tromagnetic radiation. Transmitter 
powers are typically 5 watts or less 
with maximum power densities of 
about 700 uW/cm2 in the near-field of 
the antenna dish and less than 1 uW/ 
cm' at ground level. At ground level 
directly below the main beam of a typi-
cal microwave antenna, power densi-
ties in the order of 0.01 uW/cm2 have 
been measured. 
The microwave antenna is a rela-

tively complex device having three 
main fields of energy directly in front 
of the paraboloidal dish. The Fresnel or 
near-field is viewed as a cylindrical pat-
tern extending out from the antenna a 
distance determined inversely by 
wavelength: the shorter the wave-
length, the greater the distance. The 
Fraunhofer or far-field region is at a 
distance from the antenna where 
power density begins to decrease in 
proportion to the inverse square of the 
distance from the antenna. A transi-
tion zone is the distance between near-
field and far-field and has very com-
plex power density distributions. 
A point of maximum power density 

exists along the main axis of the micro-
wave beam within the near-field zone. 
In a typical point-to-point microwave, 
this area of maximum power seldom 
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RADIATION 

Maximum power density is a 
function of average 

microwave transmitter 
power and antenna size. 

exceeds the limits of radiation safety. 
Maximum power density is a function 
of average microwave transmitter 
power and antenna size. Power density 
levels for a range of transmitter power 
and paraboloidal antenna dish diame-
ters referenced in Part 94 of the FCC 
Rules and Regulations are shown in 
Figure 4. Distance from the antenna to 
the point of maximum power density 
along the axis of the antenna is a func-
tion of microwave frequency and an-
tenna aperture. First order approxima-
tion of this distance is shown in Figure 
5 for a range of microwave frequencies 
and paraboloidal antenna dish diame-
ters. The area of maximum power den-
sity is about halfway between the an-
tenna and the approximate intersec-
tion of the far-field along the axis of 
the antenna beam2'. The power density 
at the rim of the antenna (or the sur-
face of the near-field cylinder) is about 
10 dB down from the maximum, or 
about one-tenth of the maximum 
power density shown in Figure 2. 

It is clear from the literature, and 
from these approximate calculations, 
that point-to-point land-mobile radio 
microwave offers little radiation haz-
ard to the general public. However, 

those who work on microwave antenna 
installations should be made aware of 
possible occupational hazards. 

Radar radiation hazards 

The power density in the main beam 
of pulse modulated radar system or 
continuous wave sources may exceed 
10 mW/cm2. Persons who live or work 
near high power radar sources near air-
ports or military bases may be exposed 
to sidelobe or secondary radiation from 
systems having stationary or slow-
moving antennas. Calculations show 
exposures of 10 to 100 uW/cm2 at dis-
tances up to one-half mile from some of 
these systems. Beam motion and an-
tenna elevation angle make it likely 
that power densities will be 50 uW/ 
cm2 or less at distances greater than 
one-half mile or at least in locations ac-
cessible to the public. 22 
Radar manufacturers' s indicate 

power density levels in the beam of a 
"typical" radar system as ranging 
from over 70 mW/cm2 in the near-field 
at 27 meters (88.6 ft.) to less than 1 
uW/cm2 in the far-field at 10,000 me-
ters (6.2 mi.). A high-powered radar 
system has been measured at slightly 

FIGURE 4 

Maximum power densities for power 
and antenna dish diameter 
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over 300 mW/cm2 in the near-field at 
50 meters (164 ft.) down to less than 10 
uW/cm2 in the far-field at 10,000 me-
ters (6.2 mi.). According to EPA, most 
U.S. radars produce rotational time-
averaged power densities of less than 
10 uW/cm2 at ground level in the far-
field region of the antenna. 

Radiation safety guides 

A radiation safety guide for frequen-
cies between 1 MHz and 100 GHz is 
shown in Figure 6. This guide is based 
on the present ANSI C95.1-1982 stan-
dard for safety levels with respect to 
human exposure. The specific absorp-
tion rate (SAR) of 0.4 W/kg recom-
mended by ANSI is the criterion for 
this safety guide. These criteria pres-
ently are under revision by ANSI 
C95.1 and probably will be made more 
severe in subsequent editions of the 
standard. 
Hazards to human tissue are time 

dependent. ANSI calculations of SAR 
are established by calculating the aver-
age specific absorption rates over a 6 
minute period. The safe level of 0.4 W/ 
kg absorption averaged over a 6 min-
ute period is at present fully supported 
in the current scientific literature." 
Questions remain regarding the scal-

ing of SAR from laboratory animals to 
the human body. Mumford21 addressed 
this issue; calling upon the work of Ely 
et a1. 24 These results are plotted in Fig-
ure 7 and, although they represent 
very early work, they do provide in-
sight to human biological reaction to 
higher levels of power density as a 
function of time. In general, the work 
supports the 6 minute averaging crite-
ria specified by ANSI. 

Conclusions 

From a review of data available in 
the international scientific and engi-
neering community, it can be con-
cluded that electromagnetic radiation 
from radio frequency and microwave 
sources on fixed base site locations in 
the land-mobile radio practice in the 
United States does not constitute a 
hazard to the health of the general pub-
lic. If any danger to health exists, it ex-
ists as an occupational hazard to those 
personnel who work directly on high-
powered FM or TV antenna systems 
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RADIATION 

Point-to-point land-mobile 
radio microwave offers little 

radiation hazard to the 
general public. 

FIGURES 
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and, to a lesser extent, to those em-
ployed in tower work on point-to-point 
microwave systems. 
At present there is no mandatory 

general public national radiation 
safety standard in the United States. 
Radiation safety standards are contin-
uously reviewed and revised in the 
United States and in the international 
community. Federal regulatory agen-
cies who license radio/microwave sys-
tems, who promulgate national occu-
pational safety standards and those 
who have mandated concerns for envi-
ronmental protection issues are, as 
yet, unable to specify unified stan-
dards for RF and microwave radiation 
protection. 
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Non-unity gain 
amplifier math model 

.r
 he amplifier math model currently 
used in CATV system calculations 
depends on the "unity gain" con-

cept. This concept requires that the 
noise figure, gain and loss between 
amplifiers be the same for each of the 
amplifiers in a cascade. In single-cable 
local area networks (LANs) and many 
CATV systems, the various amplifiers 
have different operating characteris-
tics; and unity gain is not applicable. A 
modified CATV math model is pre-
sented which is independent of the pre-
vious amplifier characteristics. A sim-
plified model is presented, and both 
models are numerically compared to 
the conventional models. The model 
has been used successfully to calculate 
the noise accumulation characteristics 
of a cascade of such devices as trunk 
amplifiers, line extenders, preamps, 
spectrum analyzers and frequency 
translators. 
The standard noise factor (linear 

units) analysis is presented, and these 
results are the basis of validity for the 
modified model. Then the standard 
CATV model is derived from the noise 
factor analysis with the appropriate 
approximations. The modified model is 
presented and numerically compared 
to the noise factor analysis. Finally, 
the simplified modified model is de-
rived from the modified model. Since 
CATV and LAN designers use loga-
rithmic units, equations are presented 
in logarithmic form when possible. 
The notation can be greatly simpli-

fied by the use of a power addition op-
erator ®. When two signals combine 
together through a lossless combiner, 
the total output power is the algebraic 
sum of the individual power levels in 
watts. 

= Total output power in watts 
Pi = Signal 1 power in watts 
P2 = Signal 2 power in watts 

= PI + P.2 (1) 

Using 13= VIR and, since R is con-
stant, equation (1) may be expressed as 

V 2 = V. + V T  

The dBmV is defined as 

2.2 
(2) 

Utilizing the unity gain 
concept whenever 

possible will maximize 
amplifier spacing, 

thereby minimizing the 
number of amplifiers 

needed and, thus, lower 
cost. Richard Dunbar 

provides the 
mathematical analy sis. 

By Richard N. Dunbar, Contel 
Information Systems Inc. 

dBmV = 20 log( V/10-3) (3) 

where 

V = Signal level in volts 
dBmV = Signal level in dBmV 

Equation (3) may be inverted to give 
volts in terms of dBmV as follows 

V = (10'3) lodBmv,20 (4) 

Squaring equation (4) and substituting 
into equation (2) we obtain 

(101 10"mvT"° = 

(10'6) Hymmv,'° + (10'6) 10dBmv2'1° (5) 

Multiply equation (5) by 106, take the 
log and multiply by 10 to obtain 

dBmVi, = 

10log (10dBmv1" + 10 dBmv2"°) (6) 

Equation (6) defines the power addi-
tion operator which is expressed as 

dBmVi. = dBmV, + dBmV, (7) 

The general rule in using this opera-
tor is to perform an operation in paren-
thesis prior to performing other opera-
tions. Equation (7) may be used to cal-
culate the resulting power level from 
combining two signals including noise 
signals. 

Standard CATV model 

The exact equation for the system 
noise factor nf,,,, (a ratio) of a cascaded 
network of M devices is 

nfsys = nf! + nf,-1 + + 
g1 11 

nf-1 

(g,g2...gm_i)(1 
(8) 

where nf and g are the noise factors 
and gains, respectively, of the ampli-
fiers (1 through M), and 1 is the cable 
loss between amplifiers as shown be-
low. 

g, 
nf, 

nf 

When the cable loss equals the gain, 
then gkli, = 1 (where k = 1,2,...M) and 
equation (8) becomes 

nf,,,, = nf, + (nf2-1) + + (nf,, —1) (9) 

If the noise factors are the same for 
each amplifier, then equation (9) be-
comes 

nf,,,, = M(nf —1) + 1 (10) 

Where nf, = nf2= = nfm = nf 

Converting the noise factor nf (lin-
ear) into noise figure NF (logarithmic), 
equation (10) becomes 

NF,,,, = 10log[M(nf-1)+ 1] (11) 
Continued on page 90 
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Hamlin 6400 System: 
The "Affordable Addressable" 

• 

----emmuomimiumme, 

MLE64A Encoder 
Why discard Convertors? Or Descramblers? 
Conserve Capital with these "Standalone 
Addressables." They are fully compatible with 
any standard Convertor. And with Hamlin MLD 
Programmable Decoders. 

Note these features: 
II Half the cost of comparable Systems. 

• Highest addressing speed in the industry. 

• All Channel In Band Addressing Capability. 

• Address space for 9 million subscribers. 

Ill Parental Control Option. 

Ill Random RF Sync Suppression w/32 encryption 
algorithms in 6400 mode. 

• "Blue Sound" Suppression on unauthorized 
channels. 

MLD 6400A 
Descrombler 

*tit 

• Status LED's for customer-assisted telephone 
trouble shooting. 

II Self Diagnostics for bench trouble shooting. 

• Full Pay-Per-View Capability. 

A PROPRIETARY CUSTOM DIGITAL VIDEO 
COPROCESSOR provides the ULTIMATE 
SECURITY. With HAM LIN reliability. The fifth gen-
eration Data Receiver has extremely wide dynamic 
range and virtual noise immunity. 

Highest Quality... Moderate Cost... 
Superb Performance. 

The Clear Choice is 

The Reliable  One 
Reader Service Number 50 

Corporate Offices 13610-1st Avenue South. Seattle, WA 98168/(206) 246-9330 
Eastern Regional Office 35 Corporate Woods #229 / 9101 West loth Street, Overland Park, KS 66210 / (913) 451-6443 



Putting broadband LANs 
on the map 

L
ocal area networks have been 
touted as integral to the auto-
mated office of the future but, 

ironically, it now appears that factory 
automation will be a driving force in 
the coming five years. Indeed, 1985 
might well be remembered as a wat-
ershed year for LAN technology—a 
year of transition. Among the changes: 
IBM signaled its interest in LANs by 
introducing a token ring system, fol-
lowing its earlier PC network. AT&T 
and DEC also emerged as new system 
integrators. Broadband technology 
got a big boost as a new standard 
called the Manufacturing Automation 
Protocol (MAP) garnered significant 
technical support. And network philos-
ophy began to change. Vendor-specific 
systems using a single type of trans-
mission medium, signaling and modu-
lation technique were less favored. In-
stead, interest grew in open systems 
and multi-vendor sourcing. And in-
creasingly, the notion of backbone nets 
connecting sub-nets was tested. Over 
time, it's likely that networks will be 
organized as interconnected, heteroge-
neous work groups. 
IBM's interest has legitimized 

LANs and, without question, MAP 
will dramatically boost broadband 
technology in a marketplace long dom-
inated by Ethernet signaling tech-
niques. The federal marketplace also is 
important, especially for security ap-
plications. 
Some analysts are predicting LAN 

sales growth of 30 percent per year 
over the rest of the decade, but it 
seems inevitable that a shake-out of 
independent vendors will commence in 
1986 as the IBMs and AT&Ts make 
their presence felt. And while broad-
band vendors will not be immune to 
the competitive pressures, there's rea-
son to believe that general interest in 
broadband technology will continue to 
grow. Some consulting firms, for ex-
ample, predicted a decline in new base-
band LAN installations during the rest 
of the decade, while broadband surges. 
What's most interesting for the 

broadband communications commun-
ity, though, is factory automation. A 
bit of history: Back in the very early 
1970s, General Motors and Dow Chem-
ical were looking for a communications 
system that wouldn't be affected by 
periodic ripping up of the factory inte-

Factory automation 
changes the whole 
picture for local 

area networks using 
broadband technology. 
A protocol called MAP 

is responsible for 
the explosion. 

nor. What Dow and GM wanted was 
pretty simple: device connection with-
out the need for re-wiring every time a 
new application was added. In essence, 
they wanted a system that would offer 
a port about every 100 feet or so. De-
vice mobility, standardized compo-
nents and easy migration to the future 
were other desired system features. 
GM, especially, was interested in 

factory automation since it was faced 
with growing competition from over-
seas competitors with a cost advan-
tage in labor. And since the company 
preferred to use competitive bidding 
for all its automation gear, custom 
software and interfaces would be nec-
essary so equipment from different 
vendors could talk to each other. Not 
elegant, very time-consuming and ex-
pensive. Not to mention the maze of 
cables required to support all the 
point-to-point connections. And since 
so many custom interfaces were 
needed, flexibility was sacrificed. 
But GM isn't without leverage. It 

spends something on the order of a bil-
lion dollars a year on automation gear. 
And it tried something interesting. It 
put together a support group including 
companies like Du Pont, IBM, Kodak, 
Boeing, John Deere and McDonnell 
Douglas. The MAP task force was set 
up in 1980 and fairly quickly decided 
to follow the Open Systems Intercon-
necting model developed by the Inter-
national Organization of Standardiza-
tion. The OSI, in brief, is a seven-layer 
architecture for data communications. 
The lower layers deal with electrical 
and mechanical transmission stan-
dards, while the upper layers govern 
applications. The task force also 
agreed to work with other standards 
groups like the IEEE, ANSI and EIA. 
Of particular interest to the broad-

band communications community is 

the MAP task force's choice of broad-
band technology, specifically the 
IEEE's 802.4 broadband token bus 
standard. Especially important in this 
regard is the eventual size of the fac-
tory automation market. Some ana-
lysts have estimated that by 1990, fac-
tory automation could be a $1 billion 
market—and MAP should have a good 
chunk of this business. 
The reason is pretty simple. Today, 

GM, for example, has about 40,000 
programmable devices in its plants, in-
cluding 2,000 robots. By 1990, it'll 
have many more—perhaps 400 percent 
to 500 percent more. And already, over 
40 percent of total product engineering 
design and drafting is handled by com-
puters. That percentage should double 
by the end of the decade. Furthermore, 
GM found out in a 1981 study that as 
much as 50 percent of the cost for auto-
mation was directly related to commu-
nication: wiring, interfaces, software 
and training. 
And there are some important differ-

ences between plant level reliability is-
sues and those typically found in office 
settings. In an office, workers are 
"loosely coupled." If a node goes 
down, other work groups are largely 
unaffected. If somebody tries to send a 
file to a print server and can't get 
through, he or she has to try again. It's 
an annoyance, but it's not a major 
workflow disruption. Not so on the fac-
tory floor. There, a high-speed flow of 
materials interconnects many different 
work units in sequence. Any disrup-
tion can shut down the line altogether. 
At the very least, an outage will ripple 
through the plant. So reliable commu-
nications are considerably more impor-
tant in the factory setting. 
MAP is GM's answer to the "islands 

of automation" problem. Devices 
within each automation cell could talk 
to each other because they usually 
were made by a single vendor. But 
groups of devices couldn't talk to de-
vices in other groups. So the company 
was left in a situation where it had 
many sub-nets operating but, until 
now, there wasn't a way to link the 
sub-nets with each other or with front-
office data bases. The Boeing Co., in 
Seattle, Wash., may have a solution. 
The Technical and Office Protocols, or 
TOP, are specifications complemen-
tary to MAP and matching its stan-
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Two 
Reliable 
Systems 
Nothing is more reliable than 
the predictable path of the 
solar system. 
And nothing is more reliable 

than your LAN system using 
these GENERAL INSTRUMENT 
components 

X-Series LAN Amplifier— 
the only mainstation that 
offers fully redundant two-way 
communication, as well as plug-in 
status monitoring in one amplifier. 
Redundant power packs assure 
continuous operation 

Status Monitoring System— 
continually tests every active LAN 
component from the headend. It 
provides instant reports on how 
the system is functioning and 
offers the capability to make 
changes in the system remotely. 

Transverter Redundancy 
Switch—continuously tests the 
primary and back-up transverters. 
It instantly switches to the back-
up, when needed, allowing 
continued data flow at all times. 

Standby Power—the SPS-RS 
redundancy switch offers 
automatic switchover to a back-up 
system power supply. 

Whether upgrading or 
developing a new LAN system, 
trust these General Instrument 
products to maximize your 
system's reliability. 

For complete information on 
our expanding line of modem, 
distribution, and headend 
products for broadband local area 
networks, ask for our new LAN 
catalog. 

GENERAL 
INSTRUMENT 
Local Area Networks 
2200 Byberry Road 
Hatboro, Pa 19040 
(215)674-4800 

Reader Service Number 51 



LANs 

Demand for MAP products 
and systems, although as yet 
untested, should be brisk. 

dards. 
Work on TOP began a few years ago, 

and the first TOP users group meeting 
was held in 1985. At the physical layer, 
TOP uses baseband signaling corre-
sponding to the IEEE's 802.3 base-
band bus standard. TOP's importance 
lies in its deepening of the total ap-
proach to automation: linking the front 
office with process control on the fac-
tory floor. 
As an automobile moves through the 

assembly line, information will be 
gathered by sensors located on just 
about every piece of equipment at GM, 
for example. In essence, almost every-
thing that moves inside the plant will 
have monitoring capability. This infor-
mation will be relayed to the host com-
puter for quality control and inventory 
status. Based on this real-time data 
acquisition, workstations down the 
line can adjust as work proceeds. 
And demand for MAP products and 

systems, although as yet untested, 
should be brisk. Some industry-watch-
ers say all of the top 50 U.S. industrial 
companies have active plans for MAP; 
and Concortl Data Systems, an early 
leader in MAP-based products, has 
something over 75 pilot projects going 
in 50 or so manufacturing companies. 
IBM has a MAP network pilot run-

ning at its Endicott, N.Y., factory, and 
certainly will be evaluating whether 
MAP is suitable for all of the compa-
ny's plants. Also being tested at Endi-
cott are two software products IBM 
has developed itself: an application 
server and communications server. 
Four buildings are linked by the test 
network, which monitors the chemical 
processing line in the factory. 
So far, four different versions of 

MAP have been developed; and most 
users seem to be settling on the latest 
version, 2.1, for a minimum of two 
years. But MAP isn't a settled stan-
dard yet, and changes seem likely in 
the future. 
There is some thinking that carrier-

band sub-nets ought to be groups in 
cells that connect with the backbone 
broadband network. The argument is 
that less-expensive modems then could 
be used. Going with an 802.4 broad-
band token bus throughout would re-
quire RF modems, and they're more 
costly. 
Then there's the question of data 

rates on the backbone net, which can 
be set at 1, 5 and 10 Mbps. 

Also, there's the troublesome matter 
of network management specifica-
tions. It's troublesome only because 
the IEEE hasn't set standards here, 
and neither has MAP. But the IEEE 
802 committee is at work on this prob-
lem, and it shouldn't be terribly diffi-
cult to solve. 

Ultimately, it's extiected that many 
of the MAP protocols will be imple-
mented in silicon, at the chip level. 
Gateways and bridges to existing 
LAN systems also will continue to be 
developed. MAP-based programmable 
controllers and robots should begin to 
appear in the not-too-distant future as 
well. 

Motorola, for example, recently re-
leased a single-chip, token bus control-
ler that is MAP-compatible. Western 
Digital and Siemens also have an-
nounced plans to build their own chip. 
Industrial Networking Inc., a joint 
venture between Ungermann-Bass and 
General Electric, already has a product 
on the market. Concord Data is work-
ing on one also. 

INI, in fact, has at least eight MAP 
products out now. Among them: a net-
work management console, operating 
software, network monitor software, a 
headend remodulator and four differ-
ent network interfaces. 
Gould Inc., meanwhile, has termi-

nated its own Modway LAN and an-
nounced its support for MAP. The 
company also has introduced software 
allowing Gould mini-computers to 
communicate on a MAP network, as 
well as a MAP gateway. 
And other significant deals involv-

ing major computer vendors are being 
inked, indicating that many serious 
players in data processing and commu-
nications agree with forecasts of MAP 
growth. Venture Development Corp., 
for example, has estimated that MAP 
broadband nets will dominate the in-
dustrial LAN market by 1990, holding 
45.3 percent of the entire market. Re-
cently, Concord Data won two multi-
million dollar contracts to supply Digi-
tal Equipment Corp. and Honeywell 
Information Systems with MAP prod-
ucts. The two deals are worth an esti-
mated $10 million, some sources say. 
This agreement follows an earlier tie-

up between GM and INI, estimated to 

be worth about $10 million in 1986 
alone. Under terms of that pact, INI is 
delivering modems and other gear to 
GM subsidiary Electronic Data Sys-
tems, for use in GM's Flint and Pon-
tiac, Mich.; Fort Wayne and Indianap-
olis, Ind.; and Oshwa, Ontario, Can-
ada, plants. 
AT&T is installing test MAP net-

works internally and hopes to an-
nounce MAP products sometime this 
year. Intel, meanwhile, has announced 
compatible board-level software sup-
porting the upper three layers of the 
OSI model. 
Meanwhile, user support for the 

standard continues to grow. At this 
time, at least half of the Fortune 100 
companies have announced support for 
MAP, and a study conducted by the 
MAP users group steering committee 
indicates that between 15 percent and 
25 percent of the cost of an automation 
system can be saved by using MAP 
products. 
The federal government, arguably 

the world's single largest user of com-
puting technology, is soon expected to 
release data communications stan-
dards supporting both MAP and TOP. 
Of course, not everybody is happy 

with MAP and, likewise, there isn't 
uniform concensus that MAP will suc-
ceed. McDonnell-Douglas Corp., for 
example, supports MAP but is very 
concerned about network security. 
Lockheed Corp. hasn't committed its 
support yet. "Elegant, but expensive" 
is how one observer characterized the 
MAP standard. 

Also, some observers point out that 
if MAP standards really are imple-
mented at the chip level, vendors won't 
make very much money after all—since 
the value-added comes from software 
and system architecture. And even 
some MAP supporters think the mar-
ket will develop over a ten-year period 
—not, as others believe, over a five-
year period. 
But the growth of the MAP users 

group and continuing announcements 
of support for the standard indicate 
significant "money-where-your-mouth-
is" confidence. In 1984, the users 
group had about 60 members. Today, 
it has about 1,600 members worldwide. 
Scientific-Atlanta, Fairchild Data 
Corp., Northern Telecom, Hewlett-
Packard and Allen-Bradley Co. are 
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Before Buying 
Your Next Converter 

System, 
Read Our Fortune. 
There are many things to consider before investing millions of dollars in a con-

verter system. And, after all the facts and figures and engineering analyses have been 
scrutinized one important question always remains: "Will my supplier be around 10 
years from now to support me?" 

That's when it's reassuring to know that M/A-COM's addressable converter sys-
tems are backed by one of the strongest industrial organizations in the United States. 

Perhaps that's only one small point 
to keep in mind when comparing the 
many systems available but we think it's 
one worth remembering. So—if the 
company that stands behind the con-
verter is just as important to you as the 
company who makes the converter, 
call your local M/A-COM 
representative or reach us 
direct at 1-800-346-2266. 

M/A-COM. 
Here today, here 
tomorrow. 

M/A-COM Addressable Converters 
10737 Gateway West, Suite 350 

El Paso, Texas 79935 1-800-346-2266 

Reader Service Number 52 

evalla 
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LANs 

Even if a device conforms to 
all specifications, there's still 
the nagging problem of inter-
device communication with 
equipment by other vendors. 

among the suppliers supporting MAP. 
Of course, designing an open system 

is one thing. Getting products from a 
variety of vendors to work together is 
quite another. All MAP devices are 
being tested for conformity to stan-
dards by the Industrial Technology 
Institute in Ann Arbor, Mich. Vendors 
also are spending quite a bit of time at 
the GM Technical Center in Warren, 
Mich. Of course, even if a device con-
forms to all specifications, there's still 
the nagging problem of inter-device 
communication with equipment by 
other vendors, even when all gear 
meets the specs. And, in general, it's 
been tough. Tougher for some than for 
others, but no picnic for most. 
Despite the recent flurry of activity, 

MAP has deep roots. Hal Katz, for ex-
ample, now is program director, com-
munications technology, at Trintex, 
CBS-Sears-IBM videotex venture 
based in White Plains, N.Y. But back 
in the very early 1970s, he was with 

Bicom, a company exploring two-way 
CATV services to the home. Katz was 
experimenting with a polling network, 
and it didn't take off. 
Bicom then talked to General Mo-

tors, which had an Oldsmobile plant in 
the area. In 1971, under the auspices of 
Interactive Systems Inc., GM began 
experimenting with energy manage-
ment and data acquisition activities. 
The emphasis at that time was polling; 
there wasn't that much data to be 
gathered, and it all had to go to a cen-
tral monitoring point. American Mo-
tors also began its own experiments 
with broadband about this time. 
Bob Dickinson of AM Cable's Net-

work Technologies division and Larry 
Lockwood of Tele Resources are other 
veterans who were active at early 
stages of broadband's growth as a 
LAN medium. Both agree MAP's im-
portant. Dickinson's group just fin-
ished some point-to-point work for 
GM, as a matter of fact, and he points 

out that "it's starting to get to the 
point where you've got some choices 
from vendors. MAP's largely responsi-
ble for that." 
Lockwood says flatly: "MAP 

changes everything. Whatever the his-
tory of broadband's use as a LAN me-
dium, that history doesn't even influ-
ence what will happen now." 
Dickinson and Lockwood aren't 

alone in that belief. General Instru-
ment's Vice President for LANs Jeff 
Roman agrees that the big growth for 
broadband in the next five years is fac-
tory automation. 
And Scientific-Atlanta, which has 

been involved in 802.4 standards work 
since 1984, has begun to release MAP-
compatible products. Among them: a 
new board for its 6400 modem line, 
supporting the 10 Mbps data rate ver-
sion of MAP. A new remodulator for 
MAP applications, the model 6445, 
also is available. 

—Gary Kim 

When it comes to cable plant 
construction, it's the things you can't 

see that make the difference. 
Any construction company with minimum competency can meet most 
esthetic requirements. The real proof of those appearances comes in how 
that plant performs. 

You can't see if the expansion loops are properly made, but you'll know it 
when the outer sheath breaks and your customers don't have service. You 
can't see if the splicing is properly done, but you'll know it when there's a 
temperature variation and you have a series of opens, shorts or 
intermittent problems. 

You can't see if the underground crew removed all the rocks before they 
backfilled the trench, but you'll know it when the drops don't deliver 
signal. You can't see where your cable is buried if the sod restoration is 
meticulous, but your customers will appreciate it. 

The construction division of CSS has the professional expertise and the 
experience to meet the most rigid requirements in urban, rural, aerial or 
underground plant; whether it's a 5-mile extension, or a major build. 

Our competitive pricing and our understanding of management needs so 
you'll have the rate of construction you need to meet your bottom line 
goals, will be a difference you can see. 

CATV 
Subscriber 
Services, Inc. 

Construction Division—Raymond L. Galtelli, president 
Jerry Haisman, G.M. 
108 State Street/Suite 102 
Greensboro, NC 27408 
019-273-5553 tin NC 1800-334-0860 
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REPAIR 

CALL FOri QUALITY 

à7NORTHEAST CABLE 
ELECTRONICS, INC 

41 HUNTINGTON ST., NEW LONDON, CONN. 06320 

203-443-7675 
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Razor Blade or Support Strap... 

ST 
SPECIAL 

AINLESS 

SACHS CONSTRUCTION ITEMS 

S 
Cable } SC-05 - 10"upport SC-06 - 16" 

Straps SC-062 - 22" 

Lashing Wire Clamp - SC-07 

STEEL (kinks/sharp edges) or 
ALUMIN M ALLOY (safe/malleable)? 

SUPPORT STRAPS 
SC-05 SC-06 SC-062 
• SAFE — no sharp edges to cut 

installer's hands or trunk cable. 
• ONE PIECE construction. 
• EASY installation. 
• Excellent corrosion resistance, equal to 

or better than stainless steel 
(Life expectancy far exceeds 30 years). 

• Special malleable alloy facilitates 
threading. 

• REUSABLE — see photos at right. 
• More durable than plastic or other such 

materials. 

LASHING WIRE CLAMP 
SC-07 
• Hot dipped galvanized steel. 
• UNIQUE claw design. 
• NO rotational or 

lateral movement. 
• GOOF-PROOF installation. 
• Patented design. 
• Uses standard 7/16" nut 

driver tool or SACHS SC-50 
combination hex socket 
wrench (7/16" & 3/8") 

ALL SACHS PRODUCTS ARE MADE TO BE SECURITY ORIENTED, 
LABOUR SAVING AND LONG LASTING FOR OVERALL COST EFFICIENCY. 

OUR BEST PROOF IS STILL YOUR OWN EVALUATION. TRY THEM! 

FREE SAMPLES WITH EACH INQUIRY. 
(Specify size of strap) 

elk SACHS Communications Inc., 
30 West Service Road, Champlain N.Y. 12919-9703 
In Canada: 2095 Chartier Avenue, Dorval, Que H9P 1H3 

FOR MORE INFORMATION, 
CALL TOLL FREE 
IN CANADA: CALL (514) 636-6560 

Reader Service Number 55 

800-361-3685 

Kinked or bent strap. 

Straighten on strand. 

Ready for use again. 



product profile 

y
oice response systems, like many 
products, range in size from a 
single-line, small unit to a larger 

32-line unit. Their functions and capa-
bilities can be exactly what is needed, 
or nowhere close. Following are some 
of the manufacturers and their prod-
ucts. 

The System 606 from Telecorp Sys-
tems Inc. is a telecomputer that sends 
a recorded message over the phone, at 
a rate of 300 calls per hour. It automat-
ically re-dials busy signals and no-
answers and can use nine outgoing 
messages in the same calling session 
for message customization. Other fea-
tures of the System 606 are unat-
tended operating capability any time 
and a capacity of up to 25,000 calls per 
line, per day. Reports can be printed 
which show number of calls dialed and 
redialed, qualified responses, operator 
intercepts or bad numbers, busy sig-
nals and no-answers. 
For more information, contact Tele-

corp Systems Inc., 5825-A Peachtree 
Corners East, Norcross, Ga. 30092, 
(404) 449-6991, (800) 334-9907. 

Dialogic Communications Corp.'s, 
TeleClerk n is designed to operate as a 
stand-alone unit or in conjunction with 
a host computer, Teleclerk can operate 
in two modes. In the telephone dial 
mode, TeleClerk instructs respondents 
to answer questions by inputting spe-
cific information via the telephone dial. 
In the second mode, TeleClerk can ask 
the caller to leave any kind of verbal 
message, such as name and address. 
Because TeleClerk uses digital re-

cording and playback techniques, 
usage of cassette tapes is eliminated as 
well as deterioration of fidelity. Each 
TeleClerk system is capable of up to 
five lines and has report capabilities 
designed for the user's needs. 
For more information, contact Dial-

ogic Communications Corp., 1106 Har-
peth Industrial Court, P.O. Box 8, 
Franklin, Tenn. 37064, (615) 790-2882. 

Available from Microvoice Systems 
Corp. is the VoiceManager, capable of 
automatic prescreen or transaction 
processing with operator support. 
Manual transaction processing is pos-
sible where routine or narrative infor-
mation can be automated. Modular in 

Voice response systems 
range in size from a 

single-line, small unit to a 
larger 32-line unit. 

design, the Multivoice system simulta-
neously can process the transactions of 
up to 96 users. Its microprocessors and 
direct memory access permit the sys-
tem to operate standing alone, al-
though it has the capability to commu-
nicate with mainframe computers to 
access centralized data bases. 
Reports are available which give sta-

tistical and diagnostic data collected. 
Statistics collected include trunk, line 
and component status; event counts 
linked to specific transactions; remote 
host status; number of calls by chan-
nel, transaction group or by time of 
day; number of attendant referrals; 
average, maximum and minimum call 
duration; and generic error conditions 
such as timing out or not recognizing 
tones. 
For more information, contact Mi-

crovoice Systems Corp., 23362 Peralta 
Dr., Suite 5, Laguna Hills, Calif. 
92653, (714) 859-1091. 

A product of Melita Electronic Labs 
Inc., the Melita 3000 Series Telecom-
puter is an automatic call-in and call-
out system. The Melita 3000 is expand-
able from a single telephone line up to 
four separate lines, and multiple lines 
can be added when required. Features 
include simultaneous operation for 
both incoming and outgoing calls, op-
erator assisted calls for any and/or all 
lines; and each line is supported by a 
separate, individualized calling list. 

Statistics provided by the Melita 
3000 include busy numbers, operator 
intercepts, hang-ups, positive re-
sponses, answering machines, com-
pleted all questions and bad connec-
tions. 
For more information, contact Mel-

ita Electronic Labs Inc., 3731 North-
crest Road, Suite 29, Atlanta, Ga. 
30340, (800) DIAL-MEL, or in Ga. call 
(404) 457-3700. 

Perception Technology offers a family 
of data entry/voice response systems 
designed around its proprietary BT-II 

voice response peripheral. In addition 
to host computer interfaces, the BT-II 
also operates in conjunction with a va-
riety of PBX systems. Other members 
of Perception Technology's product 
family include the AudioText 1, the 
VOCOM 1 and the Call Supervisor Op-
tion (CS0). 

Benefits of the data entry/voice re-
sponse systems are unattended 24-
hour, 7-day availability, heavy call 
load capacity, universal access to data 
base information from any touch-tone 
telephone, simultaneous processing of 
numerous transactions, minimal staff 
training requirements and switching 
routine incoming calls. Product fea-
tures available include support of 8 to 
256 telephone calls simultaneously, 
one data terminal for 32 telephone 
lines and negligible amount of host 
computer time used. 
For more information, contact Per-

ception Technology, Shawmut Park, 
Canton, Mass. 02021-1409, (617) 821-
0320. 

The Speechmaker Announcement Sys-
tem (SAS) from Cognitronics Corp. 
adds voice response capability. Confi-
gured as a complete stand-alone sys-
tem, the SAS consists of the Cogni-
tronics 683 Voice Response Unit, 
which can simultaneously handle from 
1 to 12 telephone lines, an IBM(R) per-
sonal computer AT and a printer for 
the system's activity log reports. 
Large multi-line voice response units 
also are available. 
Benefits of the system include flexi-

bility in message vocabulary and tele-
phone line configuration, 24-hour ser-
vice, logged inquiries for system moni-
toring and non-volatile memory. The 
voice of the SAS is a digital reproduc-
tion of actual human voice. Also avail-
able from Cognitronics is an ANI-
based PPV voice response system. 
For more information, contact Cog-

nitronics Corp., 25 Crescent St., Stam-
ford, Conn. 06906, (203) 327-5307. 

Available from Interface Technology 
Inc. is the TOES/350, multiple applica-
tion voice response data collection and 
inquiry system. The TOES/350 system 
incorporates digitized voice response, 
providing the capability to instantly 
digitize any voice message—from tape 
recordings or telephone. Designed as a 
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ARCOM Traps 
Stack Up... 
against the cornpetiti 

•Superior long-term stability 

*Superior moisture proofing 

•Superior security-rolled case 
prevents subscriber tampering 

•Superior RF radiation shielding 

Traps 
Shown 
Actual 
Size 

IN N.Y. STATE 
CALL COLLECT 
315-463-8433 

(800)448-1655 
Reader Service Number 56 

2 Pole 
Series 

4 Pole 
Series 

6 Pole 
Series 

..1NorthErn 
catv sales, inc. 

8 Pole 
Series 



PRODUCT PROFILE 

Unattended operation and 
built-in monitor for listening 
to calls are available with 
most outbound systems. 

pay-per-view solution, the TOES/350 
can be expanded to handle other basic 
cable television applications such as 
service switches and upgrades, con-
verter reauthorization, technician 
check-in and account balance. 

Advantages of the TOES/350 sys-
tem are 24-hour, 7-day availability, 
collection of data from remote loca-
tions, instant verification and valida-
tion of data entered, and addition and 
integration of future applications. 

Teletlerk TM 
TELECOMMUNICATIONS SYSTEM 

* Confirm/Reschedule Installation Appointments 
* Pay-Per-View Solicitation/Confirmation 

* New Subscriber Sign-up 

* Service Disruption Hotline 
* Confirmation of Service Restoration 

* Collection Follow-up Calls 
* Market Research Survey 

TeleClerk" is the most cost effective and efficient 
digital, interactive voice-response system on the 
market today. Operating as a stand-alone unit or 
in conjunction with a host computer. TeleClerk 
functions in both inbound and/or out hound modes. 

Stop by Booth #1-17-1 at the Western Cable Show in 
Anaheim for a demonstration or call our demo line. 
Dealer inquiries welcomed. 

1.800.321.7586 
In Ten..., c I 1. ,1 • • 

Lege r 

DIALOGIC COMMUNICATIONS CORPORATION 

1106 Harpeth Industrial Court • P.0. Box 8 • Franklin. TN 37064 • (615) 790-2882 

Reader Service Number 57 

For more information, contact Inter-
face Technology Inc., 10500 Kahl-
meyer Dr., St. Louis, Mo. 63132, (314) 
426-6880, TWX (910) 765-0916. 

Digital Products Corp. manufactures a 
new product in its series of TELSOL 
Automatic Telephone Robots. Tailored 
specifically for the cable industry, Ca-
ble Caller is capable of tasks such as 
scheduling service or installation, con-
tacting deliquent customers, discon-
nect notification, market research, 
generating new customer leads and 
market research. 
Features of Cable Caller include au-

tomated unattended operation, built-in 
monitor for listening while calls are in 
progress, compatibility with tone or 
pulse systems, possible mixing of local 
and long-distance calls, full bi-direc-
tional computer interface for auto-
matic loading and reporting, interface 
ability with all standard non-multiplex 
telephone systems and endless loop 
announcement tape. When used with a 
printer, Cable Caller provides a printed 
record of its calling activity. 
For more information, contact Digi-

tal Products Corp., 4021 N.E. Fifth 
Terrace, Fort Lauderdale, Fla. 33334, 
(305) 564-0521, outside of Fla., (800) 
327-9476. 

Voicetek Corp. manufactures the VTK 
80 and the VTK 60 voice processing 
systems providing voice response and 
voice storage retrieval. The VTK 80 
records and plays back actual words, 
phrases or sentences exactly as they 
are spoken. The vocabulary is flexible, 
with no fixed limit on any element. The 
VTK 80 supports up to 32 simulta-
neous voice channels, allowing access 
from several sources on an asynchron-
ous basis. The system interface is a 
standard RS-232 control channel, oper-
ating at a wide range of data transmis-
sion. 
The VTK 60 incorporates the fea-

tures of the VTK 80 into a smaller unit. 
The VTK 60 features 2 to 8 ports in-
stead of the 32 available with the VTK 
80. Voicetek presently is working 
within the cable industry for applica-
tion of the VTK systems with pay-per-
view. 
For more information, contact Voice-

tek Corp., 61 Chapel St., Newton, 
Mass. 02158, (617) 964-8820. 
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PRODUCT PROFILE 

With a printer, reports can be 
generated which show a 
day's calling activities. 

VOTAN's products include a card and 
software that add voice recognition 
and voice output capabilities to the 
IBM PC and compatibles, a voice ter-
minal that provides these capabilities 
to a variety of micro- and mini-com-
puters as well as IBM 3270 networks 
and a stand-alone multi-channel voice 
processing/telephone management 
system for applications with a large 
number of users. 
The VTR Series of voice terminals is 

a system that adds complete voice I/O 
and telephone management capabili-
ties to the universe of ASCII comput-
ers and terminals. The VTR 6000 is a 
stand-alone voice I/O sub-system with 
its own chassis, power supply, micro-
phone and speaker, and connects to 
any computer supporting an RS-232 
serial port. 
The VPC 2000 Voice Card is com-

posed of a printed circuit board that 
plugs into any of the long auxiliary 
system bus slots. Microphone, speaker 
and complete software and documenta-
tion to get "up and talking" are in-
cluded with the VPC 2000. 
For more information, contact VO-

TAN, 4487 Technology Dr., Fremont, 
Calif. 94538, (415) 490-7600. 

Offered from NEC America Inc. is the 
NEC DP-200 Connected Speech Recog-
nizer (CSR). The data entry system lis-
tens to spoken commands and exe-
cutes the corresponding processing 
immediately. The DP-200 CSR is a 
compact version of the DP-100 system, 
offering upgraded functions. The NEC 
CSR uses Dynamic Programming (DP) 
allowing incoming speech and words 
stored in memory to become "warped" 
or made non-linear. The "warping" 
process eliminates errors caused by 
word segmentation and incorrect 
matching. 
Features of the DP-200 include an 

expandable vocabulary size up to a 
maximum of 150 words in the con-
nected mode and a maximum of 500 
words for discrete mode (optional), rec-
ognition performance at noise levels up 
to 85 dB and an optional audio re-
sponse package which can be built into 
the Speech Recognition Terminal 
(SRT). 
Also available from NEC is the SR-

2000, a commercial, independent 
speech system allowing over-the-phone 

access to account information. Cur-
rently used in Japan, development 
plans are to introduce this system to 
the United States. The SR-2000 sys-
tem consists of a voice processor (SR-
2000) and network control equipment 

(SR-2000-100). A variety of architec-
tures are available on request. 
For more information, contact NEC 

America Inc., 532 Broad Hollow Road, 
Melville, N.Y. 11747, (516) 753-7000. 

—Kathy Berlin 

WI BUY 
EIIIIIPMENT 
TO WORK. 
VERSALIFT® 
DOES Down-Time is a bad 

word in any working fleet. It's 
expensive. It wastes time. 

•  That's why we build Versalifts 
to work. And work efficiently. 

More than 14,000 Versalifts have 
been built over the years. Most of them are still out there in 
the field. Working. The most complete line of aerial 

e devices on the market, with the best in-service 
records and lowest operating and maintenance 
costs. That's Versalift. Your local Versalift 
distributor will be glad to work with you 
to choose the model and size best 
suited to meet your aerial 
work requirements. 

Versalift is a service 
proven product of Time 
Manufacturing 
Company. 

TIME 
MANUFACTURING"COMPANY 

P.O. Box 20368 
Waco, TX 76702-0368 

(817) 776-0900 

Reader Service Number 58 
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77.1e so 
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e Authorizecl Warranty 

1-800-382S 
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2332 
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US AT BRAD ® 

5906 Breckenridge Pkwy. 
Suite I 

Tampa, FL 33610 

(813) 623-1721 

Corporate Headquarters 
1023 State Street 

Schenectady, NY 12301 

(518) 382-8000 

THE 
CONVERTER 
mARKETid 

___LAr_En" 

4630 Pacific Hwy. East 
Suite B-7 

Fife, WA 98424 

(206) 922-9011 
Reader Service Number 59 



service profile 

Converter repair callbook 
Arena Systems Inc. 
2118 West Main St. 
Suite 201 
Norristown, Pa. 19403 
215/630-0320 

Brad Cable Electronics 
1023 State St. 
Schenectady, N.J. 12301 
800/382-2723 
5901 Breckenridge 
Parkway 
Suite I 
Tampa, Fla. 33610 
813/623-1721 
4630 Pacific Hwy. East 
Suite B7 
Fife, Wash. 98424 
206/922-9011 

C & C CATV Service 
39 B Mill Plain Road 
Danbury, Conn. 06811 
203/748-4488 

Cable Converter Service 
Corp. 
54 East Market St. 
Spencer, Ind. 47460 
812/829-4833 

Compu-Trace 
8803 Shirley Ave. 
Northridge, Calif. 91324 
818/886-3551 

Electrodyne Inc. 
917 South Rogers St. 
Bloomington, Ind. 47401 
812/334-1023 

Douglas Electronics 
2836 L Sterling Road 
Hollywood, Fla. 30321 
305/920-9014 

Howard Electronics 
221 Liberty Drive 
Crystal Lake, Ill. 60014 
815/455-6100 

Independence Electronics 
117 East Alton 
Independence, Mo. 64055 
816/836-1094 

MAI CATV 
141 Shreve Ave. 
Barrington, N.J. 08007 
800/624-2288 

Northeast Cable 
Electronics 
41 Huntington St. 
New London, Conn. 06320 
203/443-7675 

PTS Converter Repair 
Corp. 
5233 Hwy. 37 South 
Bloomington, Ind. 47401 

812/824-9331 
(15 locations nationwide) 

RF Analysts 
112 East Ellen St. 
Fenton, Mich. 48430 
313/750-9341 

RT/Katek Converter 
Services Division 
P.O. Box 460 
Hershey, Pa. 17033 
717/534-1161 
800/441-1334 
215 Wood Ave. 
Middlesex, N.J. 08846 
201/356-8940 
800/441-1334 
150 Venus St. 
Suite Seven 
Jupiter, Fla. 33458 
305/747-1808 
8472 Brookville Road 
Indianapolis, Ind. 46234 
317/353-6668 
828 Mitchell Road 
Newbury Park, Calif. 91320 
805/499-8702 

Teletronics 
P.O. Box 278 
Route 20 
Esperance, N.Y. 12066 
518/875-6444 

Western Services— 
Technical & Repair 
3430 Fujita Ave. 
Torrance, Calif. 90505 
213/539-8030 
800/551-2288 
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Anal og, digital, addressable no one comes close. 

"For convener repairs, 
we're still light-years ahead." 

• Bob Bilodeau 
Chairman—CEO 

In 1984, more cable operators 
sent their converters to RTK's 
Converter Services Division 
than to any other independent 
converter repair facility.* 

Today, the trend continues: ail 
current repairs have a rapid turn-
around, and come backed by 
RTK's six-month performance 
guarantee, the strongest in the 
business. 
RTK can help you boost profits 

by increasing the life of your 
converters, which leads to lower 
maintenance and operating 
costs. Or we can rebuild and 
upgrade your converters at 
moderate cost, letting you keep 

Wilson and Ma.on. Inc ../84 

pace with the technology while 
offering cable options that 
attract new subscribers and 
retain existing ones. 
We have more experience 

with addressable unit repairs 
than any other independent. 
We're equipped and capable 
of repairing Jerrold dynamic 
scrambling devices, and 
authorized to perform all 
Jerrold warranty services. 

Every operating mode is 
individually tested as it will 
actually function within your 
cable environment. Special care 
is taken to ensure that PROM 
parameters are correct for your 

system (i.e. geo, site, etc.) and 
that serial number/address 
integrity is maintained. 

For quality, speed and 
assurance of repair, RTK leaves 
the competition far, far behind. 

RT/Katek Communications 
Group not only repairs 
converters, we install cable— 
residential and commercial — 
and construct and maintain 
cable tv systems, as well. For 
information on our installation 
and construction services, see 
below. 

To learn more about RTK 
converter servicing, call 
1-800-441-1334." 
RTK is a registered trademark of RT/Katek Communications Group 

RT/KATEK COMMUNICATIONS GROUP 
Converter Services Division Installation Services Division Communications Construction Division 

Ron Katz, President Rick Thomas, President George Tamasi, President 
**In NJ, 201-356-8940 201-678-2083 215-696-1800 

The cable industry's problem solvers.® 

Reader Service Number 60 



NON-UNITY GAIN 

The model has been used 
successfully to calculate the 

noise accumulation 
characteristics of a cascade 

of various devices. 

Continued from page 72 
or 
NF,. = 10log[M(10NF"°-1)+ 1] (12) 

Equation (12) is exact and no ap-
proximations have been applied, al-
though (unity gain) assumptions have 
been made. The results of equation (12) 
are given in Table 1, and they are used 
as the numerical reference in compari-
son with the other models. 
The standard CATV model assumes 

NF> >1. Therefore, 10> > 1 and, 
thus, M(10N"°)> >1 since M > 1. In 
this case equation (12) becomes 

NF, = 10log[M(10N"°)] (13) 

NF,, = NF +10 log(M) (14) 

Equation (14) is the model currently 
used by the CATV industry and re-
quires the restrictions of the unity gain 
concept with approximations. 
In systems where the amplifier char-

acteristics are different, such as trunk 
amplifiers connected to bridger ampli-
fiers, the standard model is not appli-
cable since the noise figures and/or 
gains are different. 
A modified model is presented in the 

next section which is independent of 
the amplifier before the amplifier in 
question. The modified model also is 
used to verify the results to measure-
ments using a preamp and spectrum 
analyzer. 

Modified Model 

The model for the general case is 
shown below 

or 

N. 

Na 
where 

Ni 
N. 
N. 

G 

= input noise level in dBmV 
= output noise level in dBmV 
= amplifier noise contribution in 
dBmV 

= gain of amplifier in dB 
= power addition 

N. = (N. C) Ni) + G (15) 

The validity of the modified model 

can be checked by numeral comparison 
with equation (12) by applying the un-
ity gain concept to the modified model. 
However, first the amplifier contribu-
tion Na must be expressed in terms of 
the manufacturer's specifications, je: 
the noise figure (in dB). 
By the definition of noise figure NF, 

the output noise is given by 

N. = NT+NF+G (16) 

when the input noise level is equal to 
the theoretical thermal noise floor N„ 
(N, = 20log[ Nrle- BR,/10.3]) or, equiva-
lently, when the input is terminated in 
the characteristic impedance. 

In order for the modified model to 
comply with the fundamental defini-
tion, equation (15) must give the same 
result as equation (14) when Ni = NT, 
thus 

(N. e NT)+G = N, + NF + G (17) 

Canceling G from both sides and 
applying the definition of the power 
operator we have 

10log(10`.'°+10Nrn = N, + NF (18) 

Equation (18) may be solved for N. as 
follows: 

10N."° + lONT lo = 10'" T NE."1° 

10N0"° lONT"  = 10N111°10""° 

Wan° = lONT/1910""°-1) 

N. = N, + 10log(lONF 1°-1) (19) 

Equation (19) is substituted into equa-
tion (15) to obtain the modified model. 

No = 

G + (N + [N„ + 10log(10""°-1)]) (20) 

The simplified version is obtained by 
assuming NF > > 1, in which case 
10log(10N"°-1) n NF. Thus, the sim-
plified model is: 

N. = G + [Ni G (N„ + NF)] (21) 

The validity of this model is con-
firmed numerically in Table 1 where 

Table 1 

Numerical comparison of models 
(unity gain applied) 

No. of 
amps Eqn (12) 

1 -49.00000 
5 -42.37242 

10 -39.40959 
20 -36.42321 
40 -33.42493 
60 -31.66803 

No. of 
amps 

1 
5 

10 
20 
40 
60 

Eqn (14) 

-49.00000 
-42.01030 
-39.00000 
-35.98970 
-32.97940 
-31.21849 

Eqn (12)-Eqn (20) 

0.00000 
0.00000 
0.00000 
0.00000 
0.00002 
0.00002 

Amplifier noise figure = 10 dB 
Thermal noise floor = -59 dBmV 
Amplifier gain = 20 dB 
Cable loss = 20 dB 

Eqn (20) 

-49.00000 
-42.37242 
-39.40959 
-36.42321 
-33.42491 
-31.66801 

Eqn (21) 

-48.58607 
-41.92430 
-38.95679 
-35.96804 
-32.96854 
-31.21124 

Eqn (12)-Eqn (21) Eqn (12)-Eqn (14) 

0.41393 
0.44812 
0.45280 
0.45517 
0.45639 
0.45679 

0.00000 
0.36212 
0.40959 
0.43351 
0.44553 
0.44954 

Eqn (12) = Noise factor model 
Eqn (14) = CATV model 
Eqn (20) = Modified model 
Eqn (21) = Simplified modified model 
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-pp 
BUILD YOUR OWN SYSTEM 

OR LET US BUILD IT FOR YOU 

• TRAFFIC • INSERTION • BILLING 
• INTERCONNECTS • ACCESSORIES• CUSTOMIZED 

ON TIME AND WITHIN BUDGET 

. AND THAT'S A GUARANTEE! 

CALL 1-800-231-1618 
write: Channelmatic, Inc. 821 Tavern Road, Alpine, CA 92001 

THE LEADER IN COMMERCIAL INSERTION AUTOMATION 

811W _FLY1   
Reader Service Number 61 

BUILD YOUR OWN SYSTEM by 
purchasing a pre-tested, un-
racked commercial insertion 
system from Channelmatic. 
Choose a system to suit your 
budget: sequential, pod ran-
dom-access, or full random-
access ... local or remote con-
trol . .. with or without a full Ad 
Manager traffic and billing sys-
tem. And, Channelmatic also 
manufactures any accessories 
you may need, such as audio 
and video DA's, switchers, and 
auto-bypass units. We can even 
supply the monitors and VCR's, 
if you desire. We have over 200 
products, providing you with the 
simplicity of dealing with only 
one solid vendor. 
LET US BUILD IT FOR YOU. 
Discuss your needs with one of 
our systems engineers and we 
will quote a fully-wired system 
designed exclusively for you. 
Racks, VCR's, monitors, ac-
cessories and your choice of 
our insertion systems, com-
pletely assembled, tested and 
documented ... we just roll it off 
the truck, plug it in for you, then 
train you on it's operation. 
You're on the air quickly and effi-
ciently. .. and the cost is about 
the same. Our twelve years of 
VCR automation experience will 
be reflected in a system you will 
be proud to have in your facility. 
WE GUARANTEE IT. Chan-
nelmatic's Gold Seal Guarantee 
is your assurance of many 
things, including the prompt 
shipment of your order. Delivery 
is usually accomplished in days 
... not months. Field installa-
tion assistance, field or factory 
training and full field service are 
available. And, Channelmatic's 
rock-solid reputation and envi-
able financial status will assure 
a support relationship for years 
to come. Would you expect any-
thing less from the leader? 

mur 



NON-UNITY GAIN 

Maximizing the amplifier 
spacing will minimize the 
number of amplifiers. 

the results of equations (12), (14), (20) 
and (21) are compared. After 60 ampli-
fiers, the exact equations (12) and (20) 
differ only in the fifth decimal place. 
The approximations (14) and (21) 

converge to within three decimal 
places after 60 amps; however, they 
both differ from the exact calculation 
by about 0.5 dB. 
Thus, the appropriate equation may 

be used depending on the accuracy 
needed and if the unity gain concept 
can be applied. 

Conclusion 

Equation (20) represents a valid 
math model for calculating thermal 
noise levels in CATV, MATV, 
SMATV, LANs and other systems 
where the unity gain concept cannot be 
applied. The unity gain concept should 
be applied when possible since it will 
maximize amplifier spacing. Maximiz-
ing the amplifier spacing will minimize 

the number of amplifiers, which can 
maximize performance while minimiz-
ing cost. 
Bandwidth considerations are ac-

counted for in the theoretical thermal 
noise floor, NT. If calculations are per-
formed using a noise floor of -59 dBmV 
(that of a 4.5 MHz channel), the result-
ing (Gaussian) noise levels also will cor-
respond to a 4.5 MHz bandwidth. Once 
the noise level is calculated, the signal 
to noise ratio is simply the signal level 
minus the noise level (both are refer-
enced to a 4.5 MHz channel). 
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tee 360 Modulator 
Synthesized Agile Modulator 

Call 1-800-367-1450 Today 

Communications 

R. Alan Communications 
8120 Knue Rd. Suite 106 
Indianapolis, IN 46250 
Phone (317) 849-7572 
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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 

The 
Proven 
Lightning 
Deterrent! 
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STOP MONKEYING 
MTH WIRES 

HES. 

Finally, there's a solution to 
VCR/CATV compatibility. It's called the 
Video Control Center, and it's made 
exclusively for the CATV industry by 
Qintar. 
Qintar's Video Control Center will 

allow your customer to record a 
scrambled channel while at the same 
time be viewing an unscrambled 
channel (or visa versa). 
The affordable Video Control Center 

is CATV designed to switch up to 4 Rf 
inputs for independent 
viewing/recording. 

It also restores the remote control 
capabilities to your customer's TV set. 
The Video Control Center works with 

either single or dual cable systems and 
is available in both passive and 
amplified versions, and can be private 

GETHER AT LAST. 

YOUR CUSTOMERS 
WILL GO APE. 

labeled or custom built to your 
specifications. 
So why monkey around with all 

those switches and wires! Order 
Qintar's Video Control Center today. 
Also available through leading cable 

distributors across the U.S.A. 
For more information, or the nearest 

distributor in your area, call Qintar 
today for the affordable solution to 
VCR/CATV compatibility. 

WEST COAST 
Signal Vision, Inc. 
(714) 586-3196 

EAST COAST 
WC Supply 
(800) 233-2147 
IN PA 
(800) 482-2398 

SOUTHEAST 
John Weeks 
Enterprises 
(800) 241-1232 
IN GA 
(404) 963-7870 

CANADA 
Tri Spec 
Communications Inc. 
(800) 361-0492 
(514) 328-2025 
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hardware hotline 

CWY Electronics 48-inch equipment 
rack 

CWY Electronics introduces a new 48-
inch high equipment rack for descram-
bler headend expansion. The RR48 
rack provides 45.5 inches of rail space 
with 26 rail spaces. Panel rails are 
drilled and tapped for 10-32 screws on 
EIA/RETMA rack spacing of 0.5" 
-1.25". The RR48 model is constructed 
of 11-gauge formed steel with a stan-
dard ASA 61 gray baked enamel fin-
ish. 
For more information, contact CWY 

Electronics, P.O. Box 4519, Lafayette, 
Ind. 47903, (317) 448-1611 or (800) 428-
7596. 

In-band addressing for the Sigma 
product line will be announced at the 
NCTA show. Oak Communications 
also will be showing Sigma Phase II, 
featuring a smaller footprint. Phase II 
is fully compatible with existing Sigma 
systems. The company also will show 
its primary/secondary decoder set-up; 
an EIA-compatible version of the 
Sigma decoder; a new, hand-held VCR 
timer for the TC-56 decoder and a re-
mote for the TC-56 and KDM-400 con-
verter/decoders. 
For more information contact Tony 

Wechselberger, Oak Communications, 
16935 W. Bernardo Dr., Rancho Ber-
nardo, Calif. 92127, (619) 451-1500. 

Four new cable preparation tools, de-
signed for use in confined areas, are 
now available from Klein Tools. 
For more information, contact Klein 

Tools, at 7200 McCormick Blvd., Chi-
cago, Ill. 60645-2791, (312) 677-9500. 

RMS Electronics announces its 5-600 
MHz Ultra-Tap series of two- and four-
way interchangeable directional taps. 
Ultra-Tap is available with either die-
cast, machine threaded or screw ma-
chine brass "F" ports. The bending 
strength of the die-cast, machine 
threaded "F" ports on models UT-600 
2 (two-way) and UT-6004 (four-way) 
are equivalent to that of brass ports. 
For more information, contact RMS 

Electronics Inc., 50 Antin Place, 
Bronx, N.Y. 10462, (212) 892-6700, col-
lect in N.Y. state, (800) 223-8312. 

LRC Electronics high pass filter 

LRC Electronics, Inc., introduces a 
self-terminating coaxial cable connec-
tor. The connector is designed for the 
automatic termination of a 75 ohm 
coaxial transmission line in a coaxial 
cable system when a cable/connector 
interface is interrupted. The compo-
nents of the connector are completely 
contained in the housing, and the com-
pact design is compatible with RG 59 
and RG6U connectors for both PVC 
and plenum cables. 
Also available from LRC is a com-

pact high pass filter with one-piece 
construction. Reduced in size, the de-
sign allows for elimination of ingress 
and egress problems with the one-piece 
construction. 

For more information, contact, LRC 
Electronics Inc., 901 South Ave., Box 
111, Horseheads, N.Y. 14845, (607) 
739-3844. 

Complete Systems C-35 digital cable 
tester 

Complete Systems, Inc. introduces the 
C-35 Digital Cable tester. Based on the 
concept of time domain reflectometery, 
the C-35 cable tester is designed to 
serve as a diagnostic tool for CATV 
cable problems. In digital mode, the 
device will locate and identify cable 
shorts, opens, and confirm length and 
continuity. Attaching an oscilloscope 
for analog mode, the C-35 can step 
down the cable and locate kinks and 
partially crushed cable. The C-35 has 
pretuned settings for 50 and 75 ohm 
cable with capability to handle all 
CATV cable types regardless of dialec-
tric. 
For more information, contact Com-

plete Systems, Inc., 3206 Wildmere 
Place, Herndon, Va. 22071, (703) 620-
5372. 

Riser-Bond Instruments offers a digi-
tal time domain reflectometer, cable 
fault locator with a new adjustable sen-
sitivity control. The new Model 2901B 
with variable sensitivity is adjustable 
from 20 dB RL to 40 dB RL. The 
2901B will enable the user to find 
smaller problems, measure longer ca-
bles and look through some multiple 
faults. 
For more information, contact Riser-

Bond Instruments, 505 16th St., Box 
188, Aurora, Neb. 68818, (402) 694-
5201. 

New from International Satellite Sys-
tems (ISS) is the second generation 
GL-2610 agile modulator. The GL-
2610 has a frequency stability of ± 5 
kHz as well as selected channels with 
offset frequencies of + 12.5 or 25 kHz. 
In addition, the GL-2610 covers all fre-
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Thank You! 
ATC 

Buford Television Inc. 

Cablentertainment Inc. 

Cablevision of Chicago 

Capital Cities Cable Inc. 

Cencom Inc. 

Coaxial Communications 

Commonwealth Cable Systems 

Communicom 

Copely Colony Harbor Cablevision 

Group W Cable Inc. 

Harte Hanks Communications Inc. 

Media General of Fairfax 

Multimedia Cablevision Inc. 

Sammons Communications Inc. 

Star Cable of Ohio 

Storer Communications Inc. 

Telecable Corp. 

Times Mirror Cable Television Inc. 

U.S. Cable Corp. 

United Cable TV Corp. 

United Video Cablevision 

Warner Amex Cable Communications Inc. 

Thank you for letting us 
serve you and your 
subscribers in 1985. 

Working together with 
each of you allowed NaCom 
to achieve its eighth 
consecutive year of growth. 

• Columbus' 
Fairfax/Washington D.C. 

Regional Service Offices 

For quality installation and 
construction services in 
1986 and future years, 
please call NaCom Corp. or 
NaCom Construction Corp. 

(614)895-1313 
1900 E. Dublin-Granville Rd., Columbus, Ohio 43229 

Subsidiaries of AmeriLink Corp. 
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HARDWARE HOTLINE 

Receiverlantenna positioner 
in one 

Spectrum analyzers for the 
system environment 

quencies through hyperband. 
For more information, contact Inter-

national Satellite Systems, 1004 Del 
Norte, Menlo Park, Calif. 94025, (415) 
853-0833. 

Viewsonics introduced a comprehen-
sive line of filters and traps. The line 
includes high pass filters with up to 65 
dB suppression, diplex filters with up 
to 60 dB isolation between high/low, 
FM traps and band pass filters and low 
pass filters. Each is available in a vari-
ety of mechanical configurations. Cus-
tom design also is available. 
For more information, contact View-

sonics, Box 36, Jericho, N.Y. 11753, 
800/645-7600 or 516/921-7080. 

DX Communications Inc. introduces 
the Model DSB-800, an all-in-one re-
ceiver and antenna positioner. The 
DSB-800 can be pre-programmed to 
automatically select dish positioning, 
satellite types and numbers, channels, 

polarization information, stereo 
modes, frequencies and C- or Ku-band 
reception.Other features include block 
downconversion, descrambler-ready 
and infra-red full-function remote con-
trol. 
DX Communications also offers the 

Model DSA-644 commercial satellite 
receiver. The receiver features dual 
block downconversion, 30 MHz IF 
bandwidth, a SAW-filtered second IF 
unclamped video and composite BB 
outputs, a clamp/unclamp video 
switch, 24-channel detent tuning, 8 dB 
threshold and a video test point on the 
front panel. 
DX Communications expands its 

product line further with the new 
DSM-110, a satellite TV frequency ag-
ile modulator. Designed to interface 
with all DX commercial receivers, the 
DSM-100 offers front-panel-select 
channels for VHF, Midband and Su-
perband, adjacent-channel operation, 
IF loop through, +45 dBmV output 

and low spurious output. 
For more information, contact DX 

Communications Inc., Commercial 
Products Division, 10 Skyline Dr., 
Hawthorne, N.Y. 10532, (914) 347-
4040. 

Tektronix 2700 series spectrum 
analyzer 

Tektronic Inc. announces the 2754 and 
2754P spectrum analyzers, designed 
specifically for the system environ-
ment. Both analyzers have center and 
marker frequency accuracy of 1 x 10.5, 

PERMA-CAST SYSTEMS 
Headend Buildings 

Precast concrete headend and earth station 
structures. Secure, fire and vandal resis-
tant, maintenance free. Same day occu-
pancy. Standard 10 x 10 and customs de-
signs available. 

Specializing in 
communications industries 

For information call Chris Miller 
at 215-926-5336 

6 GOOD REASONS! 
Why You Should Phone 
for Our Free Catalog 

1. NEW & USED 
EQUIPMENT 
— We buy & sell 

most makes 
and models 

2. FREE 
DELIVERY 
— No hidden costs 

3. REPAIR 
FACILITY 6. 
— Quick & complete 

CAW 
   SERVICES 
"DISTRIBUTION AT IT'S BEST" 

4. 

5. 

CREATIVE 
PRICES 
— Trade-ins 

considered 

SATISFACTION 
GUARANTEED 
— 90 day un-

conditional 
guarantee 

TOLL FREE 
# 

Outside California 

800/227-1200 
Inside California 

800/223-3152 

3270 Se/don Court, Suite 5 Fremont, California 94539 

Reader Service Number 66 
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TEST STATION 
UPCONVERTER  

Repair Procedure 
When received for repair, upconverters are inspected, 

cleaned, damaged parts replaced, mixer boards modified 
to latest specs and body hardware upgraded. 
The following steps are followed for upconverter 

alignment: 

• Complete sweep and distribution alignment. 
• Plot of spectrum analyzer presentation 

shipped with each unit. 

MA12)U12G 
RECEIVER & TRANSMITTER 
• ALIGNMENT 
• REPAIR 
• MODIFICATION 

Booth No. 2606 

TEST STATION 
SOLID STATE SOURCE  

Repair Procedure 
When received by Westec, the sources are modified by 

replacing outdated circuitry with current and more reliable 
circuits and components, as necessary. Sources are then 
repaired, aligned and tested @ 50°C to factory 
specifications. 

• Source is temperature stressed @ 60°C and 50°C 
for a total of 36 hours and output is tape recorded. 

PRICE SCHEDULE 

UPCONVERTER 

Standard Repair Retune 

54-300 MHZ $ 995 $1270 
300-440 MHZ $1165 $1480 

SOLID STATE SOURCES 
Standard $550 High Power $700 

Exchange 

$1715 
$1995 

Please Call For Upconverter Exchanges & Expedited Service 
Normal turnaround time — one to two weeks 
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HARDWARE HOTLINE 

Programmable actuator/ 
controller 

New products from Anixter 

a frequency range of 50 kHz to 10 GHz 
and resolution bandwidth of 1 MHz to 
1 kHz. TEK's general RF application 
software (GRASP) is available for the 
2754 and 2754P. 
Tektronic also offers the 2755 and 

2755P spectrum analyzers, designed 
for the engineering lab and manufac- 
turing test environment. The 2755 and 
2755P have center and marker fre- 
quency accuracy of 1 x 10-5, a fre- 
quency range of 50 kHz to 21 GHz in 
coax and up to 325 GHz using TEK's 
waveg-uide mixers. The analyzers have 
built-in signal processing that identi- 
fies CW and pulse/impulse signals. 
For more information, contact Tek- 

tronix Inc., Marketing Communica- 

Ore. 97005, (800) 547-1512, in Ore., 
(800) 452-1877. 

Pico Home Satellite's new PAC-1000 
programmable actuator/controller is a 
microprocessor-controlled antenna 

drive system. The PAC-1000 automati- 
cally programs up to 24 satellite posi- 
tions and polarity selections. It also 
can be programmed for automatic for- 
mat changes and to correct skew an- 
gles. 

Pico also introduces the Pico TEN, a 
10' diameter circular mesh antenna. 
The Pico TEN is constructed of light- 
weight aluminum and powder-coated 
steel with dakrom and stainless hard- 
ware. 
For more information, contact Pico 

Home Satellite, Product Information 
Dept., 103 Commerce Blvd., Liverpool, 
N.Y. 13088, (800) 336-3363. 

Anixter Communications will intro-
duce new products from Jerrold, Ray-
chem and Regal at the NCTA Conven-
tion, March 15-18, in Dallas. The model 
VCU, a Jerrold VCR control unit, is 
designed to simplify the interconnec-
tion between cables, converters, VCRs 
and televisions in a subscriber's home. 
The unit operates in the 50-450 MHz 
band. 
From Regal is an eight-way multi-

tap featuring 11/2 dB increment spac-
ing in the 7 dB through 35 dB range. 
The tap is available for both CATV 
and broadband/LAN applications. 
The EZF-6 connector from Raychem 

fits all RG6 cable. The connector re-
duces RF leakage and moisture pene-
tration and has a pull-out strength for 
temperatures -40° Celcius through 
+ 60° Celcius. 
For more information, contact Anix-

ter Communications Inc., 4711 Golf 
Road, One Concourse Plaza, Skokie, 
Ill. 60076, (312) 677-2600. Pico PAC-1000 antenna drive system 

• Sure-fit for quick simple installation. 

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

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

• Sold by  most leading  distributors  — 
Ask for Tower by  name.  

• Write today for samples, literature and a 
copy of Tower Cable Clips test results as 
required by the British Telephone Com-
pany, giving name of your supplier. 

WELDONE TRADING CO. INC. 

1401 Legendre Street W. 
Suite 106, 
Montréal, Quebec H4N 2S2 
(514) 381-8861 

The Hot Line 
For Results 

(303) 
860-0111 

Call Christina Panczyk, our 
classified counselor, for re-
sults that sizzle. List your 
cable product or service 
with the magazine that 
reaches cable engineers 
and operators. 

CEE) 
The engineers most valuable tool 

P.O. Box 5208 TA. .Denver, CO 80217 
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1 
• 

FILTER OUT YOUR 
PROBLEMS 

"COST EFFECTIVELY" 
ELIMINATE: Ingress, Interfering Carriers, etc. 

VARIOUS CONFIGURATIONS AVAILABLE 

magi 

MT 

TRANSFORMER 
HOUSING 

OD VIT—EWSONICSINC 

SYOSSET, N.Y. I 1791 . 

HIGH PASS FILTER 
DEL:VSHPF T 

TUBULAR 
HOUSING 

VievvsorlIcs 

RACK MOUNT 

High Pass or Low Pass 

(Up to 65dB suppression) 

$1"to $195ea. & up 

Matching Transformers 
(with CB & FM Traps) 

$.45 ea. & up 

GENERAL 

. itezib • 

Band Rejection ITV FM) 

$15° to $2 95ea. & up 

Di-Plex/Midsplit/ 
High-Low Pass 

(Up to 60dB Isolation 
Between Splits) 

$25 to $50 ea. & up 

SPECIFICATIONS 

RFI 100dB MIN • HERMETIC SEAL • NON FERROUS HOUSINGS 
HIGH ISOLATION • EXCELLENT RETURN LOSS & FLATNESS 

Stock and Specials Available 

"PROFIT FROM OUR EXPERIENCE" 

Please see us at NCTA Show Booth #1435. 

P 0 Box 36 • Jericho, N.Y 11753 
Call Toll Free: P00-645-7600 
In New York Call: 516-921-7080 
FAX: 516-921-2084 
Reader Service Number 72 



Resu 1 ts. 
iNC-

_ 
PIONEere PtONEEP O F A 

COMFAUNiCATiON5 WIeFOCA. 

February 4, 1986 

Gary Eim 
CED Flagamine 

Grant Street 
600  
Suite #600 
Denver, CO 80203 

Dear Gary: 
In an industry flooded with trade publ tions, it is exciting to learn 
that cable operators are reading and responding to he massive amount of 
information we continually offer them. So was the case with January 

issue of CED. 
Your publication ran an article on the Ma interface issue which included 

a small paragraph on Fioneer's VCE switches. As soon as the article 
appeased, j overwhelmed with the calls from the audience I was trying 

to reach% Cable operatotslengineers. Because CED was the only publica-
tion offering information on out switcher, j only conclude the interest 

was generated solely from CED. 

As a media buyer, j 

impressed with the number of people who appear to be 

reading, studying and responding to your publication and its articles. I 
can only hope that my advertising message is receiving the same treatment. 

on a very successful issue! Sincerely, 

Congratulations  • lAelie.'ti-el 7/n4-111A 

Jennifer Miller 
Marketing Manager 

eisls 

CC : C. Wilson 

CD 
adVerhSereS 

The engineer's most valuable tool 



classifieds 

EMPLOYMENT OPPORTUNITIES/HELP WANTED 

"Leader in the 
Placement of Cable 

Television Professionals" 
Nationwide Service 

JIM YOUNG & 
ASSOCIATES 

One Young Plaza 
1235 Ranger Highway 
Weatherford, TX 76086 

(800) 433-2160 
(817) 599-7623 

CHIEF TECHNICIAN 
Opening for Chief Technician in Cen-
tral New Jersey. Five years Chief Tech 
experience and strong supervisory 
background. Duties will include super-
vision of all service and Technical per-
sonnel plus maintenance of plant and 
head-end operation. Send resume and 
salary history. To: 

Storer Cable Communications 
90 Lake Dr. 

E. Windsor, NJ 08520 
Attn: Elliot Robertazza 

ENGINEER III 
# 86-0257 

$32,256 - $35,561 
Fairfax County Dept. of Consumer Af-
fairs, Cable Communications Division. 
Responsible for overseeing the con-
struction of the franchised cable televi-
sion system in Fairfax County. Insures 
that all technical standards and re-
quirements are met. Position requires a 
bachelor's degree in engineering plus 3 
years of professional engineering expe-
rience in planning. design. and con-
struction in communications or allied 
fields. Fairfax County application re-
quired. For iidformation and applica-
tion, call or write: 

Fairfax County Office 
of Personnel 

4103 Chain Bridge. Rd. 
Ste. 100 

Fairfax, Va. 22030 
(703) 691-2591 

MEDIA 
GENERAL 

SYSTEM TECHNICIANS 
AND OTHER EXPERIENCED 
CABLE INDIVIDUALS_ 

CABL- GROWING CATV 
OF FAIRFAX SYSTEM IN SUBURBAN D.C. AREA 

Fairfax county represents a quarter million homes in one of the wealthiest 
counties in the country. Ideal opportunity for financial success and an enjoya-
ble lifestyle near the nation's capitol. Are you ready for the challenge of a 120 
channel system which has grown from 7,000 subscribers to 80,000 subscribers 
in 73 wks! If so, send a resume to: 

Media General Cable of Fairfax 
14650 Lee Road Chantilly, Va. 22021 

or call, (703)378-3912 to schedule an interview. 

You will learn more with us in the next year than in three on your present job. 
EOE 

BakerScott 
Co. EXECUTIVE SEARCH 

1259 Route 46 Parsippany, NJ 07054 201 263-3355 

Specialists in the COMMUNICATIONS 

INDUSTRY 
CABLE TV/BROADCAST TELECOMMUNICATIONS 

DIVISION DIVISION 

POSITIONS AVAILABLE AT ALL LEVELS OF 
MANAGEMENT, COAST TO COAST 

Call or write in CONFIDENCE 
FEE PAID 

"WE DONT TALK CABLE, WE KNOW CABLE" 
PRINCIPALS DAVID ALLEN & JUDY BOUER 

BUSINESS DIRECTORY 

CATV EQUIPMENT REPAIRS 
• Line & Distr. Amplifiers 
• Field Strength Meters 
• Headend & CCTV Gear 
• Fast Turnaround 
• Quality Workmanship 
• Reasonable Rates 

(VideoTech Service Inc. 
CAI, • lit*TV • CCTV) 

All repairs unconditionally guaranteed. 
For more information call collect 

VIDEO TECH SERVICES. Inc. 
4505 D W ROSENCRANS AVENUE 
HAWTHORNE, CALIFORNIA 90250 

213 970-9012 

SYSTENIS 
INC. 

Converter 
Exchange 

All makes/models of converters 

serviced, bought. sold. 

Norristown. PA 
12151630.0320 

CHIEF TECHNICIAN/ 
LEAD TECHNICIAN 

Virginia system with 1000 miles of plant 
plus microwave. Electronics background 
with 5-7 years experience preferred. Job 
requires excellent communication skills. 
This will be a take-charge supervisory 
position. EOE. Contact: 

Walter O. Gerber 
Technical Manager 

Storer Cable Communications 
6510 Iron Bridge Rd. 
Richmond. Va. 23234 

--"Addressabl 
Converter 
Service 

• Jerrold and Oak 

• Fast Turnaround 

• Excellent Quality From Our 
Specially Trained Staff 

1-800-382 -BRAD  

BRAD' 
CAM! ILICTI101111C111 »C. 
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CLASSIFIEDS 

Ma AIM 
Baal 

BUSINESS DIRECTORY 

CABLE SYSTEM 
SURVEY CO. 
MAPPING • DESIGN • AS-BUILTS 
COMPLETE DRAFTING SERVICES 

Planning a project this year or next year? 
Call us for more information. 

17 Peddler's Row 
Newark, DE 19702 

Tom Tetreault 
(302) 368-2436 

IV/ ." MI 10è ineal • OMMERCIAL ELECTRONICS, INC. 
CATV ENGINEERING SERVICES 

Contact 

V. SCOTT SHUPE, EE 
Dui ectot of Einçaneering 

703-386-9591 
703-386-7451 

209 EAST JACKSON STREET • P.O. BOX 484 • GATE CITY VIRGINIA 24251 

REBUILDS UPGRADES 

COMMERCIAL AND RESIDENTIAL 
> 

SERVICES 

INSTALLATION 
• Aerial 
• Underground 
• Tap Audit 
• 

MOU 
• Installation 
• Right of Entry 
• Computerized Designs 
• Project Management 

TOTAL TURNKEY AVAILABLE 

(312)967-8744 

Harrell Enterprises of Illinois, Inc. 
We specialize in quality. As for Glen 

or Bob 

Harold Bigham 
(9041932-6869 e 

Cable Construction, Inc. 
Complete CATV Construction 

Specializes 
in Rebuilds 

Linnea Co., Inc. 
Our competition may be light years 
ahead but we work in today's market-
place. 

Line Equipment Repair • Converter Repair 
Field Strength Meter Repair 

Route 2 Box 45 
Wrightstown, NJ 08562 

(609)758-8227 

TOM WOOD, JR Accounts Mgr 

RESOURCE RECOVERY SYSTEMS 
NATIONWIDE RECYCLING SPECIALISTS 

«Cs II Co> 

FIRS 

14127 Langbourne 
Houston, Texas 77077 
(713) 493-5158 

"Nationwide purchasers of scrap, 
wreckout and clean coax." 

CableDex Cards 
A business card index 
for the cable industry 

List your company name and sales people in 
CableVision and CED. Card size is 3-5/8" x 2-
1/4". 

Call (303) 860-0111 
for more information 

P.O. Box 5208 T.A. 
Denver, CO 80217 

Electrodyn, Inc. 
Your Alternative Source for SERVICING 

Satellite Receivers 
CATV/MATV Amplifiers 
Converters (Non-descrambling) 

72 HOUR TURN-AROUND 
Prices do not include parts 

or shipping. 

$69.95 
starting at S15.95 
starting at $6.95 

917 S. Rogers St. 
Bloomington, Ind. 47401 

(812) 334-1023 
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CLASSIFIEDS 

IQUINEXT-
•TiErAIR 

• Work guaranteed 
• Quick turnaround 
• Complete line of 
refurbished equipment 

• Used equipment Hot Line 

CONTACT NICK FEROLITO 

COWIE 
(415) 785-4790 

28310 Industrial Blvd., Suite H 
Hayward, CA 94545 

CONTRACT INSTALLERS 

HOUSE INSTALLERS • APT. INSTALLERS 
• TAP AUDITS 

P.O. Box 1564 
Appleton, WI 54913 
phone (414)582.7087 (4eÁ1 

NEMAL STOCKS: 
• SPLITTERS • SWITCHES 
• TRANSFORMERS 

• ADAPTERS • CONVERTERS 
Immediate Defivery!!! 

• TRUNK CABLE 
• DROP CABLE • AMPLIFIERS 

• SATELLITE CABLE 
Call or write for 

Cable Systems Pricing 

WE EXPORT WORLDWIDE 

NEMAL 
ELECTRONICS, INC. 

12240 N.E. 14th Avenue 
North Miami, FL 33161 

(305) 893-3924 

MANUFACTURERS 
Do you know that your cable television 

products can be marketed nationally thru 
independent manufacturers' 

representatives??? 
For further information, call any of the independent 

representatives listed below! 

COM-TEK 
415-785-4790 

T.R. PITTS 
507-452-2629 

MEGA HERTZ SALES 
303-779-1717 

CWY 
317-448-1611 

R. ALAN COMM. 
317-849-7572 

dB CATV SUPPLY 
201.446-3612 

JERRY CONN ASSOC. 
717-263-8258 

MICROS AT 
4(14-971-1021 

EQUIPMENT FOR SALE  

FOR SALE 
TOTAL PRODUCTION FACILITY EQUIP. 
MENT, as a package. 31/2 years old or less. 
Good to Exc. condition. Ideal for local ori-
gination, production house or public com-
munity station start-up. Main components 
—Studio: Kliegl lighting package wire-
mote dimmer, Tele 0, cyc and tracks, 3 Hi-
tachi FP 21 cameras, studio switcher, 
Quanta CG., consoles, monitors, film is-
land, audio board, telephone interface, 
cart record/playbacks, 1/4" deck, T.T., de-
gausser, patch panel, amp. Master control: 
switcher, monitors, 5 playback 3/4  VTRs, C 
150 commercial inserter, audio and video 
patch panels, racks. Remote production 
van: 16' Chevy step van, modified, A.C., 
generator, consoles, switcher, 2 record-
ers. 2 FP-21's with 0.P. panels, T.B.C., au-
dio board, cart record/playback, monitors, 
cabling, modulator, EFP: portable 3/4 " re-
corder, monitor, light kits, wireless mike. 
Electronic Backup: test equipment, 
scopes, router, T.B.C.s, DAs, audio 
speakers and amps, mikes, headsets. Edit-
ing: 2 Sony consoles; RM 440, 5800 & 5850. 
on/off line, monitors. Contact: Donald N. 
Andresen, G.M., WPTI-TV, 401 South Main 
St., Rockford, III. 61101. 

CONVERTER SALES 
1,500-2,000 Sylvania Model 4041. All convert-
ers in good working condition with hand held 
remotes 

$9.95 per converter 

Call Carl 

(312) 759-4603. 

AMERICAN CABLE 
SYSTEMS MIDWEST 

PERMA-CAST SYSTEMS 
Headend Buildings 

Precast concrete headend and earth 
station structures. Secure, fire and van-
dal resistant, maintenance free. Same 
day occupancy. Standard 10 x 10 and 
customs designs available. 

Specializing in 
communications industries 

For information call Chris Miller 
at 215-926-5336 

CALL 
860-0111 
to place a 

classified ad 
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FINALLY THERE'S 
AN AERIAL DROP 

T4 Drop Cable with lifeTime" Pro-

tectant Gives 3 Times Longer Life. 

You've been asking for an aerial drop 

cable that lasts. Now TFC delivers, 

with a true long-life cable —  tested 

and proven to have at least three 

times the corrosion resistance of or-

dinary drop cable in aerial service. 

Our popular T4 Drop cable is now 

available with our exclusive lifeTime 

proteetant. This revolutionary new 

formulation coats the aluminum 

braid and underlying tape forming a 
moisture and corrosion barrier to 

prevent degradation. Plus internal 

connector damage is greatly retarded 

.as a result of being in compressed 

contact with the coated braid. 

Reader Service Number 69 

STS 

Our new lifeTime protectant was spe-

cifically formulated for aerial use, so 

of course, it won't drip. But more im-

portantly, it maintains its fluid con-

sistency over the wide temperature 

range to which aerial cables are ex-

posed. T4 Drop with lifeTime — 

there's a lifetime in our new cable. 

irft STS TIMES FIBER COMMUNICATIONS, INC. 

D 
LASTS 

Cable Products Division 
358 Hall Ave., P.O. Box 384 
Wallingford, CT 06492-0384 
(203) 265-8479 800-TFC-CAN An 

LPL Company 

See us at the NCTA Show, Booth #1779 
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The World's Most Reliable 
Cable-TV And Telephone Pedestals. 

Available Now From Anixter 
Start with the finish 

because that's where corro-
sion begins. That's why 
ReliableElectric/Utility 
Products gives each 
pedestal a unique 
9-process finish. It 
makes these 

pedestals tougher than the 
trouble they'll face. 
And that's why Anixter 

Communications 
stocks the full line of 
Reliable Electric/ 
Utility Products ped-
estals throughout its 

ALKALINE 
AND PHO 

WASHED 
SPHATED 

CHROMATIC SEALER 

VINYL PRIMER/BAKED 

computer-linked network 
of distribution centers in 
the USA and Canada. 

ANIKIEL 
COMMUNICATIONS 

Corporate offices: Anixter Bros., Inc. 
4711 Golf Road, Skokie, IL 60076 

(312)677-2600 

Reader Service Number 70 

ro to cremeffleep-q..irrn lTlg -t_Qnn_zlz_nA z• 

or call your nearest Anixter Stocking Location for details. 
In Illinois call 1-800-942-0905 

In an emergency weekends, holidays or after 5 p.m. call toll-free 1-800-323-8166 

See us at NCTA Show Booth #1730 

-a 

C 1954 ANIXTER BROS INC 


