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The SG-4./TV 
MSC STEREO ENCODER 
You know that sooner or later you will be adding stereo to your 
system. Up to now you may have thought this move was going to be 
expensive. Finally you have a superior choice — The Nexus SG-1/TV. 
Now you can obtain a BTSC stereo encoder that features: 
• dbe noise reduction 
• frequency response of 50 Hz - 14.0 kHz 
• a channel separation of 30 dB 
• a sound notch on the video loop to eliminate video interference 
• composite or 4.5 MHz subcarrier output 
• front panel LED indicators for power and H-sync lock along with dual 

10-segment LED audio level indicators 
• matrix /discrete input level monitoring which is switch selectable 

Of course, this all comes with the Nexus features you haw come to 
expect: excellent performance, consistent reliability, a limited 2 year 
warranty, and the traditional Nexus compact design. It is already 
compatible with the complete family of Nexus Series 1 headend 
products. 

Nexus Model SG-1/TV BTSC stereo generator: S1085.00 unit price. 
Volume discounts available. 

For further information on the NEXUS SG-1/TV oran' NEXUS 
headend products contact your NEXUS factory sales representative 
now. 

All for the incredibly low price of $1085'.' iesCsaelg: 
Nexus-Definitely Ahead of Our Time NEXUS 
TEL: (206) 644-2371 OR WRITE: NEXUS ENGINEERING CORP. 

BELLEVUE, WA. 7000 LOUGHEED WAN. 1(:11 !‘.6_4(eA:11 
(604) 420-5322 BURNABY, B.C., V5A 4K4 
BURNABY, B.C. TELEX: 961000 

E4X: (604) 420-5941 MAILBOX: *XPI83413 
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FOLLOW THE LEADER 

Follow the leader, that's what our competitors 
are trying to do in order to approach the superior 
attenuation characteristics of MC2coaxial trunk 

GAIN AN EDGE ON THE FUTURE 
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and feeder cable. But they succeed only by 
increasing the standard diameters of MC2 — 
our familiar .500" must become .565" or .625"; 
and our .750" must become .840" or .860" or 
.875 The space—saving benefit of MC2 is now 
even greater than before. 
The competition is also making a lot of noise 

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

TRILOGY LEADS IN TECHNOLOGY 

Ttilogy 111 
COMMUNICATIONS INC. 

Call or write for a free sample and brochure: 

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 
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YOUR FUTURE IS CLEAR: 
JERROLD'S WORLD OF IMPULSE 

A world of opportunities awaits when you install 
impulse equipment. 

Jerrold has built its World of Impulse on a solid 
foundation: the knowledge that subscribers, 
equipped with push-button response ordering, 
will transform cable television from a passive 
viewing situation to an interactive experience. 

Impulse leaps over the barriers other ordering 
mechanisms erect. Cable Video Storer', the 
first pay-per-view service to take full advan-
tage of impulse ordering, proved this in a 
dramatic fashion. Buy rates soared 15 to 20 
t mes higher than other pay-per-view 
services when subscribers were in-
vited to push a button and rent a movie. 

Impulse pay-per-view, however, offers 
only a glimpse of cable's future promise. 

(ç General Instrument Corporation. 1987 

1111 

There are a multitude of other applications 
which will take advantage of impulse ordering. 
The simplicity and convenience of push-button 
ordering is already being applied to such 
diverse applications as home shopping, pay 
subscriptions, direct response advertising, 
home wagering and stock market quotations. 

Impulse is the key which opens the door to 
cable's unique promise of interactivity. 

You don't need a crystal ball to see your 
future. Your Jerrold account representative 
can tell you today. Or, you can find out by 
contacting Jerrold Division, General Instru-
ment Corporation, 2200 Byberry Road, 
Hatboro, PA 19040 (215) 674-4800. 
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Way out Western 
Last month's Western Show in Anaheim, Calif.. 

might not be compared with such events as the 
parting of the Red Sea or even Apollo 11's moon 
landing, but it still held a few dazzling moments 
of its own. For example, just look at the numbers: 
Over 8,700 attended the 1987 show, compared 
to about 7,700 in 1986. Also, the number of 
exhibits increased to 214 (compared to 209 from 
1986) and occupied 108,000 square feet of floor 
space. 

Perhaps the most attention in the technical ses-
sions was paid to two main topics: high-definition 
television (HDTV) and fiber optics. Each had 
several well-attended sessions devoted to it. 
However, HDTV was probably the more visible 
of the two, with a number of exhibitors employ-
ing HDTV in their booths. As well, there was a 
very impressive demonstration conducted by 
Home Box Office, comparing HDTV with NTSC— 
what a difference! 
On the fiber side, a noteworthy announcement 

came from none other than Irving Kahn, chair-
man and president of Broadband Communica-
tions Inc. His company is planning to overbuild 
with fiber optics the Cherry Hill, N.J., cable 
system currently owned by NYT Cable. At the 
show, Kahn said he would build "a fiber cable 
system with a channel capacity of up to 100 chan-
nels at a cost equal to or less than the cost of a 
conventional 550 MHz cable system." 

If you want to learn about some of the products 
unveiled and/or exhibited at the 1987 Western 
Show, turn to page 70 and our expanded "Prod-
uct News" section. 

Congratulations 
Also at the Western Show, the National Cable 

Television Cooperative presented its Vendor of 

Mike Pandzik. executive director of the 
National Cable Television Cooperative, pre-
sents to Bob Toner, president of Toner Cable 
Equipment Inc., the Cooperatives Vendor 
of the Year Award. 

the Year Award to Bob Toner, president of Toner 
Cable Equipment Inc. Congratulations, Bob! 
Good news for the Society of Cable Television 

Engineers, as well. It recently announced the 
results of its fund drive to help defray the cost of 
the national headquarters building in Exton, Pa. 
To date, a total of $38,000 in contributions has 
been received, reducing the mortgage to 
$52,000 and enabling the reallocation of funding 
from interest payments to SCTE programs and 
services. 
And let's not forget Communications Tech-

nology The SCTE has just renewed its contract 
with CT Publications Corp. for the continued en-
dorsement of CT magazine by the Society. The 
terms of the contract extend the endorsement 
for three more years. CT has been the Society's 
official journal since the magazine began in 
March 1984. We're proud to be affiliated with 
such an outstanding organization as the SCTE, 
definitely at the vanguard of the cable TV 
engineering community. 

Words of wisdom 
I'd like to leave you with a few words from an 

address given by Tony Acone, chair of the Califor-
nia Cable Television Association board of direc-
tors. I think it sums up quite well what the 
challenges are that face us this year and into the 
1990s: 
"Take a thorough look at cable in transition 

toward more and better service, better relation-
ships with subscribers. See an accelerating 
cable TV industry as the agent changing the en-
tire structure of the entertainment industry, and 
continue to explore the role you want to play in 
this dynamic process." 
He continued, "Some say we have won vir-

tually every battle and are due for a conscious-
ness-raising slap in the face from some political 
or regulatory body... No, the political battles will 
probably never be over. But that is not the real 
danger. The real danger in my mind is that we 
have been so successful and are likely to remain 
so that soon we may be the institution, the ma-
jor delivery system, the old guard. And then, just 
as sure as you are born, someone more adap-
table, more flexible, someone hungrier, with a 
new idea will come along and want our piece 
of the pie." 
Happy New Year! 
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GROWING 
W ITHOUT 
THE PAINS. 

SCIENTIFIC-ATLANTA 
MAKES UPGRADES 

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

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

MODULAR COMPONENTS, 
MAXIMUM CHOICE. 

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

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

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

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

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

Scientific 
Atlanta 
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...thru the years, we stuck 
with these standards. 

• High Quality 

• Competitive 
Prices 

• Good 
Customer 
Service 

and ... we are 
proud to say, 
BRAD maintains 
its quality 
philosophy and 
has earned a 
reputation 
second to none 
in our industry. 

Call: 1-800-382-BRAD 

In NY, Call: 
1-518-382-8000 

Corporate Headquarters, 1023 State Street 
Schenectady, NY 12301, 518-382-8000 

5906 Breckridge Pkwy., Suite I. 
Tampa, ri 33610, 813-623-1721 

4630 Pacific hwy. East. Suite 13-7, 
Fife, WA 98424, 206-922-9011 

highway 19, Old Socco Road, 
Cherokee, NC 28719, 704-497-5314 

CLEARLY BETTER 
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You'd Expect A FamilyAs Distinguished As C-CORTo 
Produce Morelhan One PhD. 

And it has. The latest member of our family 
to earn the degree is the Parallel Hybrid Device 
(PHD) trunk amplifier. Designed for the inter-
mediate system reach — between push-pull and 
feedforward applications, it has many of the fea-
tures of its more powerful brothers. And it provides 
a rare mix of performance and economy. The 
other PHD family members are bridger modules, 
terminating bridges, and line extenders. 

With this latest addition, C-COR now offers a 
complete line of high quality amplifiers — trunks, 

bridgers, and line extenders — for every applica-
tion from the simple rural to the complex metro-
politan CATV installation. 

Our push/pull, parallel hybrid, feedforward 
and mini-trunk amplifiers are available in 
a wide range of bandwidths. And they're all fully 
compatible with such auxiliary devices as equal-
izers, pads and power supplies. 

Most importantly, C-COR's cable distribution 
products come with the industry's first three-
year warranty. And they re backed by a company 

with a reputation for service and quality, and 
employees who care. 

lb find out more about the pride of the C-COR 
family, call 1-800-233-2267 (in Pa. 814-238-2641) 
or write to us at 60 Decibel Road, State College, 
Pa. 16801. 

CUICO 
ELECTRONICS I—NCNWe're Out To Give You 

The Best Reception In The Industry. 

Reader Service Number 8. 



NE\/\/8111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
SCTE announces 
building fund results 
EXTON, Pa.—Nearly one year after the opening 
of the new national headquarters building for the 
Society of Cable Television Engineers, the results 
of a fund drive to help defray the cost of the build-
ing's purchase have been announced. To date, 
$38,000 in contributions has been received, 
reducing the mortgage to $52,000 and enabling 
the reallocation of funding from interest payments 
to SCTE programs and services. 
The grand opening of the headquarters was 

held Jan. 14, 1987. A plaque listing the con-
tributors will be placed in the lobby. 

FCC adopts rules 
for A/B switches 
WASHINGTON, D.C.—The Federal Communica-
tions Commission recently issued its decision 
establishing technical standards for A/B 
switches. It also agreed to extend the deadline 
for cable systems to offer the switches to sub-
scribers. The rules adopted by the commission 
require that, in the frequency range 54-216 MHz, 
switches (both stand-alone devices and those 
built into TV receivers) must provide at least 80 
dB of isolation between the antenna and cable 
inputs. In the frequency range 216-550 MHz, the 
switches must provide at least 60 dB of isolation. 
The commission concluded that these levels of 

isolation are necessary to prevent signal leakage. 
Under the new rules, cable operators must 

supply subscribers with information on the 
potential for interference related to the use of the 
switch and suggest measures to avoid such 
problems. Further, operators are responsible for 
detecting and eliminating switch-related signal 
leakage that would cause interference outside 
the subscriber's premises or would cause the 
system to exceed its signal leakage limits. 
Operators will have until Feb. 29 to offer the 
switches and provide consumer-related informa-
tion to all subscribers. 

VideoCipher Plus 
introduced in Japan 
SAN DIEGO—General Instrument's Video-
Cipher Division recently introduced the Video-
Cipher Plus scrambling system into Japan for 
secure transmission of entertainment and private 
network programming over satellites. This was 
made jointly with C. ltoh & Co. Ltd., a leading 
Japanese trading company and joint owner of 
Japan Communication Satellite Co. (JCSAT). 
The system is designed to meet the needs for 

protecting video, audio and data signals on 
Japan's first communication satellites, which will 
be launched in 1989 by JCSAT and Space Com-
munications Corp. This enhanced version of the 
VideoCipher II permits the export of the system 
to Japan and display of text information on TV 
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sets using standard Japanese characters. 
General Instrument and C. Itoh will conduct 

demonstrations and market development activ-
ities as they complete preparations for meeting 
Japanese private sector scrambling require-
ments. 

Patent awarded 
for HDTV system 
CHICAGO—Researchers here recently devel-
oped a new system for sending and receiving 
TV signals. Joseph LoCicero and Melih Pazarci 
from the Illinois Institute of Technology in 
Chicago, working with Theodore Rzeszewski of 
AT&T Bell Laboratories in Naperville, Ill., have 
been awarded a U.S. patent for their method of 
generating high-definition television (HDTV) 
signals that approach the quality found in 35mm 
motion pictures. 
A feature of their method is that the HDTV 

signals can be received by conventional TV sets 
without auxiliary apparatus. 

• United Cable Television Corp. has placed 
an order, valued at more than $1 million, with 
Hughes Aircraft Co.'s Microwave Products Divi-
sion for a 60-channel AML microwave system for 
local signal distribution. The system will inter-
connect the East Bay, South Bay and Peninsula 
areas around San Francisco and will eliminate 
six smaller headends. 
• Panduit Corp.'s Electrical Group will in-

crease prices by 3 to 6 percent for wiring prod-
ucts, including cable ties and accessories, 
terminals and power connectors. 
• Sammons Communications' current re-

building project of its cable TV operation in 
Ocean City, N.J., is proceeding on schedule. 
When completed, it will offer 12,000 year-round 
subscribers new options and benefits, including 
addressable converters, a month's free service 
and reduced rates for the majority of subscribers 
in the community. 
• Suburban Cablevision signed a contract 

to purchase approximately $5 million in distribu-
tion products from Scientific-Atlanta to rebuild 
over 1,600 miles of CATV plant in East Orange, 
N.J. The 550 MHz system will use S-A feed for-
ward trunk stations, parallel hybrid bridgers and 
both parallel hybrid and push-pull line extenders. 
• Microwave Filter Co. received an order of 

$116,000 for 400 high pass filters from Sammons 
Communications. Sammons will install the filters 
in a traffic control system for Fort Worth, Texas, 
to prevent signals from interfering with each other. 

Correction 
In the November 1987 issue's "Tech Tips," an 

error was made in describing CBN Cable's for-
mat and cue tones. CBN shows one non-scram-
bled program, Thé 700 Club; this program airs 
at 10 a.m., 9 p.m. and 2 a.m. (ET) Monday 
through Friday. The break occurring immediately 
after this program is audible, as the program 
audio and cue tones share the 6.8 MHz subcar-
rier during "clear" transmission until the end of 
the break. 
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Beyond Judge Bork 
By Isaac S. Blonder 
Chairman, Blonder-Tongue Laboratories Inc 

All will agree, regardless of their political per-
suasions, that the recent Roman circus congres-
sional inquisition into the qualifications of Judge 
Bork for a Supreme Court seat surpassed all 
previous spectacles of political pandering and 
posturing. There is no need to name the worst 
of the political scoundrels, whose mesmerized 
constituents re-elect them to high office again 
and again, but they certainly bared their guts to 
a record nationwide audience, apparently im-
mune to political or legal condemnation for their 
hypocrisy. How dare these known liars and legal 
knaves, cloaked in congressional immunity, 
stand up in the full glare of television and demand 
that Judge Bork bow to their fanciful standards 
of judicial conduct, activism on the bench and 
disregard for the Constitution? 
What, then, persuaded a majority of the 

senators to vote against Judge Bork? I suppose 
the simplest explanation may be the most ac-
curate: How will their vote affect the next cam-
paign for re-election to high office? Throughout 
the hearings, there must have been continuous 
polling of the hometown voter sentiment toward 
Judge Bork. Then there grew, like Topsy, the 
typical sensationalism impinged on every issue 
by the media. Negativism, rather than good 
news, sells papers. If some activist speaker for 
a special interest group condemned Judge Bork 
(in my opinion, usually on ill-informed and mis-
interpreted evidence), the space and position 
presented by the media of their diatribe far 
exceeded that of any favorable comments. 

Finally and most ludicrous of all were the 
debates on extremely subtle and esoteric points 
of law—so obtuse and obscure that only scholars 
bent by years of study would presume to argue 
in the privacy of their domiciles. No, what we saw 
was one low-ranking lawmaker after another lec-
turing Judge Bork, an exemplary law professor, 
writer and judge, on subjects researched by their 
staff with material probably filched from the 
judge's own manuscripts. Quite often, it was ob-
vious that they couldn't comprehend his learned 
replies to their inane questions. 

The political rot 

At this junction it might appear that I am unduly 
incensed at the political rot eating out the heart 
of our republic. Unfortunately, we are afflicted with 
a fungus that invades our political fabric more 
pervasively than the ceremonies surrounding the 
approval of a member of the Supreme Court. This 
rot is the legal stranglehold on every power point 
in the government juggernaut. No literate U.S. 
citizen need be told that lawyers fill the manage-
ment positions in numbers far beyond their per-
centage of the population. 
I will attempt to highlight the legal handcuffs 

on us by replaying the hearings with a difference 
—a mythical fairy godmother appears waving 
her star-studded wand, casting a spell on the par-
ticipants, compelling all to tell the truth, the whole 
truth and nothing but the truth. So, onto the 
Senate hearing room... 
Senator X: "Judge Average, what is your 

education in the subject of medicine and do you 
have the expertise to render a fair decision should 
a malpractice suit appear in your court?" 

"Senator X, in my school career I went to great 
lengths to avoid any science courses and I con-
fess I know nothing about the subject of 
medicine. It is up to the opposing lawyers to 
educate me in court on the malpractice aspects 
of medicine so that I can arrive at a fair decision." 
Senator X: "How long will your cram course 

in medicine last?" 
"Several weeks usually." 
Senator X: "If you have neither interest, educa-

tion nor skill in science, how could you make a 
knowledgable, intelligent decision based on 
such limited instruction?" 
Judge Average: "I can't, but there are always 

appeals and maybe the next court will be more 
learned in medical malpractice. Please, Senator 
—if I may ask you a question—where do you get 
the knowledge from your education as a lawyer 
to vote intelligently on the hundreds of bills each 
year, some on such controversial technical sub-
jects as SDI?" 

Senator X: "I, too, avoided science courses 
like the plague in my schooling, but I have the 
funds to hire scientists to advise me." 
"How can you select from the many contra-

dictory views you receive the one most appro-
priate for the country?" 

Senator X: "I never have enough knowledge 
to pick the right answer, but I can usually pick 
the one that will get me the most votes back 
home." 
Senator Y: "Judge Average, your court has 

overseen the breakup of the nuclear power 

monopoly for the last five years. When will it end 
and what will you have accomplished?" 
Judge Average: "There have been so many 

hearings and so much expert testimony that I am 
just now beginning to understand the technology 
and make some decisions on my own. However, 
the cost of electricity has risen more than the rate 
of inflation, and no new plants have been brought 
on line, so we may have done more harm than 
good." 

Senator Y: "Suppose a nuclear physicist had 
been appointed in your place with all the powers 
of the court, and he had spent five years learning 
the law; what would have been the outcome?" 
Judge Average: "Since law is an easier study 

than physics, I suppose he would be more qual-
ified than I. But there is no legal precedence for 
appointing a layman, however qualified, to sub-
stitute for a man of law." 

Senator Z: "Judge Average, your court 
declared that aspirin was an invention deserving 
a patent after emerging from a long, obscure and 
extremely litigated interference battle at the 
patent office. This decision was made, even 
though the product has been freely available for 
generations, present in many plants and known 
to native medicinemen throughout the world. 
Now the patentee is demanding exorbitant li-
censing fees and even threatens to remove 
aspirin from the marketplace if his demands are 
not met. How could your court uphold such a 
ridiculous judgment and cause such anguish to 
our feverish citizens?" 
Judge Average: "It's incredulous even to an 

experienced jurist as myself; however, we must 
follow the letter of the law, and the judgment will 
hold." 

So, dear reader, take your aspirins regularly, 
as we reflect upon the anguish of the senators 
over a mere candidate for the Supreme Court, 
whose learning in the law is only important to our 
legal masters, anxious to perpetuate their firm 
hold on our throats and pocketbooks. L I 
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FCC licensing procedures 
By Paul Barth 
FCC Coordinator. United Cable Television Corp 

In the last few years, the two most noticeable 
changes in licensing procedure for CARS band 
microwave have been the elimination of the two-
step license process and the charging of fees. 
On June 28, 1985, the rules eliminated the need 
to first obtain a construction permit before apply-
ing for a license. Under the new rules, an appli-
cation for license or modification of license (FCC 
Form 327) is completed. When the application 
is granted, a license will be issued; however, the 
FCC allows one year for construction and notifi-
cation to the commission that you are opera-
tional. Extensions will be granted but should be 
submitted 30 days prior to the end of the one-
year construction period. Failure to notify the 
commission that your station is operational within 
that one-year period will automatically cause your 
license to be forfeited. 

Notification is simple and can be either by post-
card or letter. It should contain the following 
information: 

1) company name 
2) station call sign 
3) transmitter location (city and state) 
4) file number of relevant license authorization 
5) grant date 
6) statement indicating that the station is 
operating in accordance with the license 
Although not required, a copy of the license 

can be sent with the letter. The license is issued 
for a total of five years, including the one-year con-
struction period. If the license is for a modifica-
tion, the license term will be the original five-year 
period. However, you still have only one year to 
complete the modification. 

Getting back to the licensing procedure. path 
engineering and profiling and frequency coor-
dination must be accomplished prior to submit-
ting the application. The accompanying micro-
wave worksheet is a handy way to gather perti-
nent information needed to accomplish the 
necessary tasks. 
The first step normally taken is to obtain the 

coordinates of the microwave sites and profile 

Microwave worksheet 

System   
Path No.   

Transmit site 
Call sign (if applicable)   
Site location (address)  
(Including county)  
Latitude: 
Longitude:   

" N 
w  

Elevation AMSL:  feet 
Tower OHAGL:  feet 
Transmit azimuth:  
Path distance: miles 
Transmitter (make/model):   
Output power:   
Antenna size: feet 
Antenna (make/model):   
Antenna height AGL feet 
Waveguide and powersplit loss:   
Radome loss:   
Antenna input power:   

Receive site 
Site location (address)  
(Including county)  
Latitude:  o    " N 

Longitude:   
w  

Elevation AMSL:  feet 
Receiver (make/model):   
Tower OHAGL:  feet 
Antenna height AGL feet 
Antenna size: feet 
Antenna (make/model):   
Waveguide loss:   
Radome loss:   

the path. Simultaneously have the system 
engineers fill out this form as best they can. Of 
course, many of the items are path engineering 
functions so they should be instructed to fill out 
only the items they know. Items like the street 
address (or mileage and direction from a known 
point) of sites, as required on Schedule D, can 
be frustrating when you are trying to finalize the 
application and all the system technicians are out 
of 9- e office. 

Frequency coordination is another necessity, 
but should only be accomplished after the cer-
tainty of the path is verified (via profiling and 
proper path engineering) as the cost of coordina-
tion runs about $350 per path. In order to prop-
erly complete Schedule C of Form 327, the sys-
tem should fill out a form listing cable channel, 
microwave channel, programming and source. 
Remember, the FCC will not license any blank 
or spare channels. 
There are several items that will cause the com-

mission to return or at least hold your applica-
tion; one is tower information. If Schedule D of 
Form 327 indicates a tower—of sufficient height 
to warrant Federal Aviation Administration (FAA) 
approval—is being used, then that FAA approval 
should accompany the application. If the ap-
proval letter is not available, the case number 
should be included. The regional FAA office may 
have this information. Any tower over 200 feet 
must be registered with the FAA and any tower 
within 20,000 feet of an airport must be invest-
igated as the criteria involves a ratio between 
tower height and distance to the runway. For new 
tower registration, a FAA Form 7460-1 should be 
used. 

For paths under seven miles (10 miles for A-
band channels), justification of the necessity to 
use microwave should be included. The FCC is 
very protective of the frequency spectrum and 
generally operates under the premise of "use 
cable first and only as a last resort use micro-
wave." This normally turns out to be a relatively 
simple justification as terrain features, amplifier 
cascades, franchise boundaries or major eco-
nomic considerations are usually accepted by 
the commission. K- band channels, not adjacent, 
also need technical justification. 
Remember the commission authorization pro-

cedure is step by step. Your application may be 
at the commission several weeks before an error 
or discrepancy is found. This could cause un-
necessary delays especially if â must be resub-
mitted, thus starting the entire process all over. 
Prior planning and attention to detail when filling 
out the application can prevent many needless 
headaches. 

Last, but not least, do not forget the check for 
$135 per station (transmitter) made out to the 
FCC. This fee also applies for renewals and 
modifications. The original plus two copies 
should be sent, unless there is a Schedule D in-
volved; then, the original should be accom-
panied by four copies. 

Mobile radio licenses 
Licensing of mobile radios also has changed. 

As of April 1, 1987, land mobile licenses require 
a $30 fee. This fee is for modifications and 
renewals as well as for new stations. The fee is 
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not the only change in the license procedure. Any 
license application requiring frequency coor-
dination must now be submitted by the frequency 
coordinator. Since you also must pay, two checks 
must be sent: one made out to the FCC and the 
other to the frequency coordinator. Of course, in 
cable TV situations the license most frequently 
applied for is in the business radio service. The 
designated coordinator for this service is the 
National Association of Business and Educa-
tional Radio (NABER) and the most common re-
quest is for a frequency pair. The coordination 
charge for this request is $105. 
The suggested method is to send your com-

pleted FCC Form 574 and your NABER Form 
FC106-87 along with two checks to NABER (or 
the appropriate coordinator if applying for a dif-
ferent service). This process is not mandatory 
but is highly recommended by both the FCC and 
the coordinator. The alternative method involves 
sending a check directly to the FCC while the 
coordinator is sending in your application. 
The address for NABER is as follows (although 

a phone call is all that's necessary to receive its 
forms and instructions): NABER, Attn.: Fre-

quency Coordinator Dept., 1501 Duke St.. Suite 
200, Alexandria, Va. 22314, (703) 739-0303. 

Renewals on the other hand need not be coor-
dinated and the process is somewhat simplified. 
A $30 check made out tothe FCC and your com-
pleted Form 574R should be sent to: Federal 
Communications Commission, 574R Land 
Mobile Renewal, P.O. Box 360559M, Pittsburgh, 
Pa. 15251-6599. 

Multiple filings or renewals (same applicant 
and same service) can be incorporated into one 
check, but again it is highly recommended that 
a cover letter be attached explaining the disposi-
tion of the monies enclosed. If the application 
is extremely critical it is suggested that a certified 
check be sent, as any problems with your check, 
even if it's the bank's fault, will cause the license 
to be returned with no action taken. 

Aeronautical frequency clearances 
The entire aeronautical frequency spectrum 

is undergoing a sweeping change during the 
time frame from 1985 to 1990. The changes do. 
however, simplify the clearance procedure and 
end once and for all the confusion caused by 

Table 1: offset frequencies 

Channel 
A-2 
A-1 
14/A 
15/B 
16/C 
25/L 
26/M 
27/N 
28/0 
29/P 
30/0 
31/R 
32/S 
33/1" 
34/U 
35N 
36/W 
37/AA 
38/BB 
39/CC 
40/DD 
41/EE 
42/FF 
43/GG 
44/HH 
45/11 
46/JJ 
47/KK 
48/LL 
49/MM 
50/N N 
51/00 
52/PP 
53/QQ 

Standard 
visual AM 

carrier (MHz) 
109.2750 
115.2750 
121.2625 
127.2625 
133.2625 
229.2625 
235.2625 
241.2625 
247.2625 
253.2625 
259.2625 
265.2625 
271.2625 
277.2625 
283.2625 
289.2625 
295.2625 
301.2625 
307.2625 
313.2625 
319.2625 
325.2625 
331.2750 
337.2625 
343.2625 
349.2625 
355.2625 
361.2625 
367.2625 
373.2625 
379.2625 
385.2625 
391.2625 
397.2625 

HRC 
visual AM 

carrier (MHz) 

120.006 
126.0063 
132.0066 
228.0114 
234.0117 
240.012 
246.0123 
252.0126 
258.0129 
264.0132 
270.0135 
276.0138 
282.0141 
288.0144 
294.0147 
300.015 
306.0153 
312.0156 
318.0159 
324.0162 
330.0165 
336.0168 
342.0171 
348.0174 
354.0177 
360.018 
366.0183 
372.0186 
378.0189 
384.0192 
390.0195 
396.0198 

Note: Standard frequencies may be offset either up or down; however, the common prac-
tice has been up (as shown). 

individual clearing frequencies, requests for 
waivers and the dreaded "drop-ins." The up-
coming cumulative leakage index (CLI) and the 
FCC's increased pressure leakage have at-
tracted the attention of virtually all cable 
operators. 
The new offset frequencies to be used in the 

aeronautical bands are listed in Table 1. It should 
be pointed out that in an HRC system Channels 
A-1 and A-2 are not allowed. The clearance pro-
cedures are relatively simple. The following f re-
quuncy coordination items should be incor-
porated in a letter to the FCC: 
1) Legal name and local address of cable 
operator. 
2) Name and telephone number of local system 
official who is responsible for aeronautical fre-
quency compliance. 
3) Identity of cable TV community unit(s) served 
(include county, state and FCC identifier code 
numbers). 
4) Geographic coordinates of a central point of 
the system. 
5) Radius (in kilometers) from the central point 
that defines a circle enclosing the entire present 
and planned system. 
6) Carrier frequencies to be registered. 
7) Maximum power in dBmV. 
8) Tolerance to be maintained (normally +5 kHz 
for standard and +1 Hz for HRC). 

Also included should be a "description of 
routine monitoring" statement, as follows: 
"The cable operator regularly monitors its 

system for signal leakage in accordance with 
FCC Rule 76.614 by substantially covering the 
plant every three months. Monitoring is done on 
(frequency) MHz using (make and model) equip-
ment that is capable of detecting signal leakages 
that equal or exceed 20 microvolts per meter at 
a distance of three meters. Any such leakages 
detected will be noted and repaired within a 
reasonable period of time. As part of the system's 
preventive maintenance program, such leak-
ages are logged and subsequently repaired. The 
cable operator will maintain a log of the date and 
location of each such leakage source, the date 
on which the leakage was eliminated and the 
probable cause of the leakage. This log will be 
kept on file for two years and will be made 
available to authorized FCC personnel upon re-
quest. Copies of any communications made in 
connections with this matter should be directed 
to: (your name and address)." 

The letter should be sent to: William. fricarico, 
Federal Communications Commission, 1919 M 
St., NW., Washington, D.C. 20554; Attn.: Mass 
Media Bureau, Video Services Division, Cable 
Television Branch. This is a notification only and 
unless there is a discrepancy, you will not receive 
a response from the FCC. Finally, it is suggested 
that all offset aeronautical frequencies be sub-
mitted at one time. You have until 1990 to offset 
these frequencies and may continue to use pre-
viously cleared frequencies during the change-
over. You do lose your grandfathered status, in 
regard to monitoring, once you start using any 
one of the offset frequencies. Monitoring of your 
complete system is required once a year while 
exclusively using the old frequencies and four 
times a year under the new rules using the off-
set frequencies. V 1 
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Federal regulations and microwave 
This is the first installment of a two-part series. 
Part Il will discuss the state and local climate 
concerning development of microwave 
communications. 

By John Rowe 
TE unicalions Development Corp 

The greatest delays in route development of 
a microwave system are the regulatory con-
straints placed on it by government agencies. 
Such agencies are guided by regulatory law. For 
instance, the National Environmental Policy Act 
(N EPA) became law Jan. 1, 1970. Since this law 
was enacted, federal, state and local agencies 
have been compelled to consider environmental 
quality when making decisions concerning 
sociological, economic and technological proj-
ect proposals. To properly evaluate the effect an 

action has on the environment, the law requires 
an environmental impact statement (EIS). 

Federal Communications Commission 
Much route development regulation of micro-

wave is funneled through the Federal Communi-
cations Commission. Effectively, the FCC ad-
ministers the regulatory concerns of other 
governmental agencies to microwave permits 
and investigates environmental issues. 

Federal law requires that a governmental ac-
tion must be necessary for a government agency 
to be responsible for filing an EIS under the 
NEPA. For microwave sites, licensing and per-
mits are required under FCC Rules and Regula-
tions. Because the FCC is authorized and re-
sponsible for the grants of radio station licenses 
and construction permits. it must administer the 

Figure 1: Visual description of a 260-foot tower 
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interpretation of the NEPA requirements with 
respect to communication projects. 
Subpart I of the FCC Rules and Regulations 

specifies procedures to implement the NEPA 
and covers all major actions of the FCC that 
authorize the construction of communications 
facilities. A list of project types are included in 
law as major construction actions: 

1) buried cable and waveguide routes; 
2) aerial transmission lines; 
3 ) antenna support structures and towers over 

300 feet in height; 
4 ) satellite earth stations having an antenna of 

more than 30 feet in diameter; 
5 ) routes located in wilderness, wildlife, recrea-

tional, scenic and wetlands areas; and 
6 ) facilities near areas that qualify for listing in 

the National Register of Historic Places. 

The FCC rules make a distinction for incre-
mental additions to pre-existing facilities; envir-
onmentally it is desirable to use existing routes, 
buildings and towers. To this end, the following 
actions are considered minor: 

1) the installation of an antenna support struc-
ture or tower in an established "antenna 
farm" (though the Federal Aviation Admini-
stration has procedures for off icial designa-
tion of antenna farms, this need not be in 
effect), 

2 ) a modification to a facility that does not re-
quire a site location change or tower height 
increase, 

3 ) the replacement of an existing structure with 
a new one of the same kind on the same loca-
tion or 

4) actions not included as major. 

The rules go on to specify information that must 
be submitted to the FCC with applications for 
authority to construct major communications 
facilities and FCC consideration of this infor-
mation. Requirements for draft, final environ-
mental impact statements, hearings and final 
decision-making further define these rules. 

While the FCC regulates interstate communi-
cation, it is not concerned with intrastate com-
munication activities, which are regulated under 
the authority of individual states through state util-
ity commissions. Firms regulated by a state utility 
commission receive basically the same scrutiny 
on the state level that the FCC levies in its federal 
jurisdiction. The difference is that each state has 
its own interpretation of how to regulate utility-
oriented organizations. 

Federal Aviation Administration 
The FAA regulates the height of towers that 

may impose a hazard to air traffic. Specifications 
attempt to provide the most effective indication 
of obstructions to air traffic pilots. Figure 1 in-
dicates placement of lighting on a typical 
260-foot tower. The FAA regulations affecting 
tower construction and location include a 
description of how and when notice of construc-
tion is to be filed on a project, standards for deter-
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mining obstruction zones (areas) and discussion 
of the studies performed. A format for hearings 
is presented, along with rules for proposed con-
struction in navigable airspace. 
FAA policy encourages the use of antenna 

farms and the single structure/multiple antenna 
concept for communications towers. In accord-
ance with this policy, the FAA considers aero-
nautical procedure and operation revision for 
proposals in order to establish antenna farm 
areas that fulfill technical broadcasting 
requirements. 

Bureau of Land Management 
Another federal agency to deal with is the 

Bureau of Land Management (BLM), a division 
of the Department of Interior. The BLM is active 
in land use regulation because of the land it con-
trols (60 percent of all federal lands). Regulations 
have been established for processing land use 
applications for grants, permits, amendments, 
assignments and rights-of-way (including micro-
wave sites). In reviewing and acting upon land 
use requests under its jurisdiction, the BLM 
observes the following objectives: 

1) the protection of natural resources 
associated with public lands and adjacent 
property; 

2) the prevention of unnecessary environ-
mental damage to land and resources; 

3) the promotion of joint use rights-of-way to 
achieve engineering and technological com-
patibility, national security and land use 
plans; and 

4) the coordination of land use with state and 
local governments, interested individuals 
and appropriate quasi-public entities. 

The BLM handles communication site applica-
tions submitted on a special form designed for 
electronic use. Approved dealings with the BLM 
include building permits as well as contracts be-
tween the BLM and a leasee. 

U.S. Forest Service 
The U.S. Forest Service is a division of the 

Department of Agriculture. It administers 24 per-
cent of the total area in the United States con-
trolled by the federal government. Like the BLM, 
the Forest Service receives electronic land use 
requests on a special form designed to include 

technical data. A more general special use appli-
cation and report form also must be completed 
for site land use requests. 
Where electronic use sites are present, local 

Forest Service authorities attempt to consolidate 
all electronic uses in the same general area. 
Because of this policy, Forest Service electronic 
use sites often become crowded. 

Situations occur in which a microwave facility 
cannot locate with other electronic use sites 
because of RFI. (radio frequency interference) 
parameters. Thomas Rodda, who has served 
with the BLM as a realty specialist and worked 
with the Forest Service in developing regulations 
under the NEPA, submitted the following strategy 
for designation of a new electronic use site on 
Forest Service property: 

Situation: A microwave engineer finds an 

"It is desirable to 
use existing routes, 
buildings and towers." 

existing Forest Service communication site un-
usable and seeks a right-of-way at a new loca-
tion. The new site is not approved for use, but 
is not encumbered by wilderness or other higher 
restrictive designations. 

Approach: 
1) Determine why the existing site is unsuitable. 

Usually, the reasons are a combination of 
technological, economic, and legal or policy 
factors that can be organized into an accept-
able proposition. 

2 ) Determine the degree of conflict between the 
project's and the government agency's man-
agement objectives. The resource values 
present (e.g., scenic quality, wildlife habitat. 
cultural values, etc.) are the basis for the 
management objectives. Some resource 
values such as endangered species and 
archeological sites carry legal requirements, 
but all resource values must be considered 
when assessing conflict. After considering 
project design modifications and reasonable 
measures to reduce conflict, assess the ex-
tent and the rationale for a new site. 

3 ) During these preliminary steps gather infor-
mation on roles, responsibilities and attitudes 
of the Forest Service employees. Determine 
who the decision makers are. The actual 
design may be at the district ranger level. Con-
tacts may be needed at the regional office as 
well, if for no other reason than to demonstrate 
knowledge of their organization and policies. 

4) Decide on approach. Should initial contact 
beat district ranger or forest supervisor level. 
or a joint briefing? The objective is to obtain 
either support for the project or (at worst) a 
neutral attitude from decision makers. 

5) Present the project. During the presentation, 
all aspects of public benefit should be made 
clear, such as lower consumer costs and anti-
monopoly aspects. These appeals are used 
to build support or to overcome initial objec-
tions. The necessity of the new site must be 
persuasively communicated. Identify the will-
ingness to take all reasonable steps to avoid 
or mitigate conflicts with natural resource 
values. The corn pany's ability to augment the 
agency's data base by hiring mutually ac-
ceptable consultants should be made clear. 
Early contacts should result in identification 
of the Forest Service project coordinator and 
the person responsible for preparing an en-
vironmental analysis report. 

6 ) Work with key staff to determine the scope of 
the project. This formal or informal process 
is used to determine: the level of detail needed 
in the environmental analysis, the extent of 
public participation and at what organiza-
tional level the decision will be made. Par-
ticipation results in finding opportunities to ex-
pedite the process by furnishing reliable in-
ventories and analysis of data. It also affords 
opportunity for seeking higher level review if 
the project scope is unrealistic. 

7 ) Develop a mutually agreeable schedulethat 
identifies responsibilities for data inputs, key 
dates for completing analyses and a public 
involvement schedule, if necessary. 

8) Continue active coordination. Maintain flex-
ibility to respond to new situations while seek-
ing ways to assist the agency people in do-
ing their jobs. 
Summary: This approach opens communi-

cations with key agency contacts to realistically 
seek changes based on mutual agreement, fur-
nish data in order to meet deadlines and con-
tribute scope determination and scheduling. 

National Park Service 
The National Park Service, an agency of the 

Department of Interior, administers the National 
Register of Historic Places. The Advisory Coun-
cil on Historic Preservation has the opportunity 
to comment on projects affecting sites listed in 
the register, which lists historic properties recog-
nized by the federal government as qualified for 
conservation due to their significance historically, 
architecturally, culturally and structurally. Such 
a listed property is given special consideration 
if it is to be impacted by a project under any sort 
of federal sanction. However, evaluation of im-
pact upon historic properties is extended to prop-

erties that are only eligible for inclusion in the 
register. I1 

Reprinted with permission of the author from 
"The Process of Developing Specialized Com-
mon Carrier Telecommunications Routes: A 
Handbook for Land Agents." 
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Beat the traffic. 
M/A-COM opens up a new lane for cable 

operators with our new 18 GHz microwave 
system. 

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

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

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

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

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

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

For more information on 
how you can streamline your 
microwave needs, contact 
M/A-COM MAC, Inc., 5 Omni Way, 
Chelmsford, MA 01824, 
(617) 272-3100. 
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Broadband microwave for CATV 
By Randy Karr 
Applications Engineer. Channel Master 

Single-channel microwave transmissions have 
been successfully delivering CATV signals for 
many years. The microwave transmitter is an up-
converter that converts a 50-450 MHz CATV band 
signal to a 12.7-13.1 GHz CARS band signal. The 
single-channel approach provides an abun-
dance of microwave power, a technique that has 
served CATV in the familiar AML (amplitude 
modulated link) systems. 

However, existing AM and FM systems sepa-
rately process each video channel at the trans-
mitter at a cost of $9,000 to $14,000 per chan-
nel. With atypical 36-channel transmitter costing 
up to $324,000 to $504,000, few systems can 
justify that kind of expense. Today, a new tech-
nology has emerged that provides a more cost-
effective approach to delivering microwave 
signals. The heart of this system is the 13 GHz 
GaAs FET (gallium arsenide field-effect tran-
sistor) amplifier that can transmit up to 60 chan-
nels with modest amounts of power at a fraction 
of the cost. 
There are, though, application limitations in the 

broadband system that must be considered. In 
this case, appraisement of the amplifier perfor-
mance will lead to a better understanding of its 
use. One such factor concerns the output capa-
bility of the GaAs FET amplifier. Since this one 
amplifier is used to amplify all the upconverted 
CATV signals, distortion or intermodulation 
results. In order to more accurately predict these 
intermod levels, it is important to examine stan-
dard formulas and basic theories utilized by both 
microwave and CATV engineers in their fields of 
endeavor. When necessary, conversions to and 
from dBm and dBmV will be shown. The use of 
a third-order intercept point to predict distortion 
ratios also may prove useful. 

Output capability 
The microwave GaAs amplifiers built today that 

exceed 60 watts saturated output power are 
responsible for the proposed DBS (direct broad-
cast satellite) service. Although these high-power 
amplifiers are expensive, they remain preferable 
to tube-type equipment, which, because of loca-
tion accessibility, make tube replacement a 
routine maintenance procedure. 
High-power GaAs FET amplifiers are costly, 

making them impractical for use in :',ATV. How-
ever, medium-power 1- to 10-watt units are cost-
effective and have the advantage of low noise, 
broadband response and no maintenance. 
These medium-power devices represent the 
newest component to be introduced to CATV in 
years. 

Table 1 shows the intercept point of different 
amplifiers. Normally, the intercept point is 10 dB 
above the saturated power output. (A standard 
CATV amplifier has an intercept point of approx-

imately 43.5 dBm. Built of bipolar transistors, it 
has performance similar to the microwave GaAs 
FET.) Amplifiers may be optimized for either inter-
cept point or saturated output power; in this AM 
application the higher intercept point is chosen. 

Third-order intercept point is defined in theory 
as the point where intermod equals or intercepts 
desired output. In reality intermod never actually 
reaches that point. It is known that third-order 
intermod varies to desired output of an amplifier 
at a 2-to-1 ratio; that is, for a 1 dB decrease in 
output power (below saturation) intermod will fall 
by 2 dB. 

Figure 1 shows the output of an amplifier. Two 
desired carriers D1 and D2 are being amplified. 
Also shown are unwanted intermods 11 and 12. 
The intermods are caused by the non-linearity 
of the GaAs device. 11 is caused by D1 — 
(D2—D1). 12 is caused by D2 + (D2—D1). Both 
are third-order intermods. Second-order inter-
mods would be at D2 — D1 and D1 + D2, also 
2 x D1 and 2 x D2. Second-order products are 
not the limiting factor in the GaAs FET amplifier 
since it uses the balanced out-of-phase tech-
nique to cancel even-order products. As seen 
in Figure 1, the level of the desired carriers is +15 
dBm, the level of the intermods is —35 dBm. 
(Note: the intermods are 50 dB below desired. 

Table 1: GaAs FET 
amplifier intercept points 

Power 
100 watt 
10 watt 
1 watt 
.1 watt 
.01 watt 
•Approximate 

Saturated 
power 

output (dBm) 
50 
40 
30 
20 
10 

Intercept 
point' 
(dBm) 
60 
50 
40 
30 
20 

The intercept point is the level of the desired plus 
one-half the difference.) 

Intercept 
Intercept 
Intercept 

= desired carriers + (difference/2) (1) 
= 15 + (50/2) 
= 40 dBm 

From intercept point we can derive other useful 
formulas. 

Desired carriers = intercept — (difference/2) (2) 

Difference = 2(intercept — desired carriers) (3) 

In working with CATV we are always using 
many carriers at once. The additive effect of multi-
carriers must be accounted for. We must add 
together the power in a number of carriers using 
1010g 10 (number of channels). 

Calculating output power 
Let's assume that a particular application in-

cludes a 5-watt GaAs FET amplifier in a micro-
wave transmitter with 36 channels transmitted 
at an intermod level 65 dB down. All calculations 
will be CW (continuous wave) to conform to CATV 
specifications. Desired carriers will be the total 
output power of the transmitter. Difference will 
be the composite triple beat (CTB) required, 65 
dB. Intercept will be 47 dBm, a 5-watt amplifier. 

Total power = intercept — (CTB/2) (4) 
= 47 — (65/2) 
= 14.5 dBm 

Now that we know the total power present at the 
amplifier output, finding the power per carrier 
is accomplished by subtracting 10log(number 
of channels). 

Power per carrier = 14.5 dBm — 10log(36) (5) 
= —1.06 dBm 

COMMUNICATIONS TECHNOLOGY JANUARY 1999 19 



WE HAVEN'T HEARD FROM OUR STEREO ie CUSTOMERS IN YEARS! 
At least when it comes to complaints. 

Why? 

Because CATEL's products are built to 
last. CATEL offers a full line of signal 
processing equipment for the cable and 
broadcast industries. Products that are 
technologically sophisticated as well as 
reliable. 

Take our FMS-3000 FM Stereo System, 
for example. Using a modular design, 
the FMS-3000 can hold up to six stereo 
generator/modulator modules in each 
51/4 inch chassis, and provide superior 
stereo separation. And that's not all. The,imi 
FMS-3000 is also field tunable—allowing!. 
you to easily change frequencies any-
where in the FM range. Combine these Ai 
features with proven reliability, and the 9.1 
result is the best equipment available on 
the market. 

CATEL has been providing innovative 
solutions to the telecommunications 
industry for almost 20 years. Solutions 
that span video, audio, and data appli-
cations. And more importantly, solutions,'" 
that you can count on—day in and 
day out. 

To find out more about CATEL or to 
receive a copy of our new product 
catalog—Call Toll Free 1/800/225-4046. ill 

CATEL 
Catel Telecommunications 
4050 Technology Place 
Fremont, CA 94537-5122 
(415) 659-8988 

Reader Service Number 15. 

(as a point of reference —1 dBm = .79 mW or 
+47.8 dBmV) 

Based on existing standards, —1 dBm is not 
enough power to answer every application that 
may exist, but does keep costs to a more 
reasonable level. In many applications a 60 dB 
CTB is acceptable, in which case output power 
would increase to +1.5 dBm. Also, by using 
tower-mounted equipment, waveguide loss is 
minimized. If an LNA (low noise amp) is placed 
before the receiver, noise figure is lowered by as 
much as 8 dB, provided that lower sideband 
noise is filtered off before detection. Therefore, 
by conserving waveguide loss and improving 
receiver noise contribution, the 5-watt amplifier 
has almost matched high-power tube type per-
formance and eliminated maintenance as well. 

LNA distortions 
Not only is the intercept point useful in 

calculating power amp performance, it works on 
most any amplifier including low-noise amps. If 
you know an amplifier's intercept point, gain and 
input you can find its distortion ratios. 
Assume an LNA with an intercept point of +23 

dBm and a gain of 13 dB is used to amplify 36 
carriers at a level of —50 dBm each. To find inter-
mod or CTB you must first find the total power 
at the LNA input. To add together the power in 
each of the carriers, take the input signal plus 
10log(number of channels). Next find the power 
at the LNA output by adding 13 dB to the input. 

Total input power = 
= —34.4 dBm 

Total output power 

—50 dBm +10log(36) (6) 

= 13 + (-34.4 dBm) 
= —21.4 dBm 

Next find the CTB by using Formula 3: 

CTB = 2(intercept — desired carriers) 
= 2(+23 + 21.4) 
= 88.8 dB 

Knowing the CTB for a given input power is re-
quired when designing a microwave path. 

Combining distortion ratios: 
Assume the LNA previously described is 

driven by the transmitter described. The distor-
tion products will add together as voltage. So we 
must convert the dB ratios to voltage and add. 
The distortion ratios or CTB of two amplifiers or 
two complete systems can be combined in the 
same method: 

Total CTB = 20logRantilog LNA—CTB/20)+ 
(Antilog trans—CTB/20)] (7) 

= 20log[(antilog — 65/20) + (antilog 
—88.8/20)] 

= —64.4 dB 

The system described requires an LNA to 
lower receiver noise contribution. However, 
beware of overdriving the LNA or total distortion 
will increase. In addition, the LNA added gain 
may overload circuits after it as well. First, let's 
check how much improvement is available. 

Total noise figure = N1 + (N2/G1) 

where: 
N 1 = first noise figure 
N 2 = second noise figure 
G 1 = gain of first amplifier 

(8) 

As an example, consider an LNA with a noise 
figure of 3 dB and a gain of 13 dB preceding a 
receiver with a noise figure of 11 dB. This same 
formula could be used to find how much im-
provement a pre-amp provides. To use the for-
mula we must convert from dB to power ratios. 

dB = 10log(P1/P2) (9) 

13 dB = 10log(P1/1) 
(assume P2 to be 1) 

Power gain 1 = antilog(13/10) 
= 20 

3 dB = 10log(P1/1) 
Noise gain 1 = antilog(3/10) 

= 2 

11 dB = 10log(P1/1) 
Noise gain 2 = antilog(11/10) 

= 12.6 

(10) 

Now using the combining noise figure formula 
(Formula 8): 

Total NF = N1 + (N2/G1) 
= 2.00 + (12.6/20) 
= 2.63 

So, 2.63 is the total noise figure as a multiplier. 
To convert back to dB, take 10log(2.63/1), so 

Total NF = 4.2 dB 

If the LNA gain were increased from 13 to 20 dB, 
the total noise figure would decrease to 3.28; 
however the CTB caused by the added gain 
would increase by 14 dB. 

Calculation of system noise 
In CATV applications, all carrier-to-noise 

calculations are based on 4 MHz video band-
width. Single-sideband upconversion does not 
increase occupied bandwidth. The CATV noise 
floor is normally taken to be —59 dBmV. In 
microwave applications using the same 4 MHz 
video bandwidth, the noise floor is also —59 
dBmV; however, in microwave we work in dBm. 
To convert dBm to dBmV, subtract 48.8 dB. The 
microwave noise floor is —59 — 48.8 = —107.8 
dBm. 

Actually, as long as the bandwidth is 4 MHz 
the noise floor is always the same; different 
schools of thought make the conversion 
necessary. For those of you who don't like to be 
given a number like —107.8 here is the derivation: 

Noise floor in watts = KTB (11) 

where: 
K = 1.38 x 10E-23 (Boltzmann's constant) 
T = 300 degrees Kelvin (room temperature) 
B = 1 MHz (1x 10E +6) for noise power per MHz 
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ODULATORS 
YOU CAN 
SLEEP WITH. 
We've heard horror stories about 
engineers who can't sleep at night 
because of constant equipment 
trouble. Well, they're probably not 
using CATEL equipment-because 
our products enjoy an industry-wide 
reputation for excellent performance 
and reliability. 

Let's take our CTM20 Modulator, for 
example. Originally RCA's top of the 
line equipment, the CTM20 offers 
enhanced reliability, self diagnostics, 
additional solid state automatic switch-
ing, local and remote monitoring 
capabilities, as well as a built in 
character generator. And, because all 
functions can be controlled from a PC, 
it eliminates the time consuming hand 
and foot work required by other 
modulators. 

CATEL has been providing innovative 
solutions to the telecommunications 
industry for almost 20 years. Solutions 
that span video, audio, and data trans-
mission over fiber optic or coaxial 
cable, and microwave, satellite, or 
IR links. 

Whether you're a small or large 
systems operator, you can now enjoy 
more capabilities and better signal 
quality, with less manpower and less 
downtime. Get a good night's sleep-
contact us today to receive our new 
catalog, and find out more about 
CATEL and our new products. 

CATEL 
Catel Telecommunications 
4050 Technology Place 
Fremont, CA 94537-5122 
(415) 659-8988 

Call Toll Free 1/800/225-4046 

To convert to dBW, take 10log(KTB). Then, to con-
vert dBW to dBm, add 30. Finally, for 4 MHz noise 
add 10log(4). So: 4 MHz noise in dBm is 
10log(KTB) + 30 + 10log(4) = -107.8; 4 MHz 
noise in dBmV is -107.8 + 48.8 = -59. 

If we know an amplifier's noise figure and in-
put level we can find carrier-to-noise. For exam-
ple, given a receiver with a noise figure of 4 dB, 
find its 4 MHz C/N with -50 dBm per carrier 
input. 

C/N = -107.8 dBm + noise figure - input (12) 
= -107.8 + 4 + 50 
= 53.8 dB 

Given the output of an amplifier and its gain 
and noise figure, you can find its C/N. Assume 
the transmitter with an output of -1 dBm, again 
of 37 and a noise figure of 13 dB: 

C/N = -107.8 dBm + NF + gain - output (13) 
= -107.8 + 13 + 37 + 1 
= 56.8 dB 

Note: C/N calculation does not depend on 
number of channels, only the noise vs. power in 
a 4 MHz bandwidth. 

Combining carrier-to-noise ratios: 
Assume the LNA previously described is 

driven by the transmitter described. The noise 
power in both will add together as power. So we 
must convert the dB ratios to power, then add. 
The C/N of two amplifiers or two complete 
systems can be combined by the same method. 

Total C/N = 10log[(antilog LNA-C/N/10) + 
(antilog trans-C/N/10)1 (14) 

= 10 logyantilog -53.8/10)+ 
(antilog -56.8/10)] 
= -52.1 dB 

Intercept point and CATV amplifiers 
The third-order intercept point of a standard 

CATV amplifier is around 43.5 dBm. For power 
doubling, add 3 dB; for feedforward, add at least 
6 dB. To find the exact intercept of the amplifier 
you're using, consult the manufacturer's speci-
fications. Let's look at a Jerrold Starline 20 
operating at 300 MHz. Jerrold's literature shows 
35 channels at 32 dBmV each will provide a CTB 
of 92 dB. To find intercept use Formula 1: 

Intercept = desired + (difference/2) 

First, find the total power by adding 32 dBmV + 
10log(35). Next, subtract 48.8 to convert to dBm. 

Total power = 32 + 10log(35) 
= 47.44 dBmV 

dBm = 47.44 dBmV - 48.8 
= -1.4 

Intercept = -1.4 + (92/2) 
= 44.6 dBm 

From the published specifications, Jerrold is 
1.1 dB above the average trunk amplifier. With 
only two carriers in the middle of the CATV band, 
say F and G, you can measure the intercept. In-
tercept can differ at different points in the band, 

so you also might check at different points. You 
should measure intercept - (difference/2). Most 
spectrum analyzers will measure 50 dB down. 

44.6 - 50/2 = 19.6 dBm 

in each carrier with intermod 50 dB down. Most 
CATV distribution is rated 1 dB higher than the 
same manufacturer's trunk amplifiers. This may 
be due to decreased loss on the motherboard 
or simply grading of hybrid chips. 

If you want to calculate intercept on an amplifier 
that is rated on a tilted output, simply average: 
low-channel output + high-channel output divid-
ed by 2. (This is not to say that you should buy 
amplifiers that have the highest calculated inter-
cept. But it does offer a simple way to compare 
spec sheets and measure performance with only 
two carriers.) When measuring intercept, you 
need an accurate means to measure power in 
each carrier. A power meter works best. Check 
one carrier at a time, setting both to the same 
level (normally CW carriers are used) and 
measure the difference. 

Path calculations 
The calculation of the microwave path is not 

the subject of this article but deserves some men-
tion. Contact antenna manufacturers for further 
information. 

Parabolic antenna system are used to focus 
the microwave energy toward its intended 
receive site. Parabolic antennas also are used 
at the receive site to gather as much signal as 
possible. In most respects the microwave signal 
travels as light energy. The path between transmit 
and receive must be clear line-of-sight. The 
amount of loss in a microwave path is very high; 
at 13 GHz, 119 dB of loss occurs in the first mile 
alone. After the first mile, the loss is 6 dB for every 
doubling of length. To calculate path loss, use 
the formula: 

Path loss = 96.6 + 20log(frequency in GHz) + 
2010g(miles) (15) 

Fortunately, the gain of the parabolic antenna is 
high, which helps to offset the path loss. A 10-foot 
parabola at 13 GHz has 49 dB of gain. Using a 
10-foot antenna at both transmit and receive sites 
yields 98 dB of gain. 

Receiver input = transmitter output + (16) 
transmitter antenna gain - path loss + 
receive antenna gain - miscellaneous loss 

Utilizing the 5-watt amplifier described and a 
receiver with an LN A allows CATV signals to be 
transmitted about 25 miles. r I 
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Feedforward applied to microwave 
By T.M. Straus and R.T. Hsu 

A.n..ratt Co Kiluruo.ave Pruut,Cs 

The feedforward principle has been employed for many years in various 
CATV trunk amplifiers to obtain the best possible distortion performance. 
As a result, feedforward is generally accepted, and both its advantages 
and limitations are well understood, 2 As with other CATV amplifiers, the 
feedforward circuits must operate over a multioctave frequency band, as 
well as a wide range of environmental temperatures. These requirements 
are generally met by careful circuit design, but they also contribute to the 
limitations observed in feedforward systems. 
Feedforward techniques also have been applied to microwave cir-

cuits3 4 5, although, to our knowledge, only as high as 4 GHz. These in-
vestigations demonstrated that feedforward could indeed dramatically 
improve linearity performance of microwave amplifiers. With the advent 
of low-cost, block-upconversion microwave transmitters utilized in 12 GHz 
CAN very high capacity microwave (VHCM)—local distribution service 
(LDS) in the United States—it was of considerable interest to see whether 
the multichannel output power capability of these transmitters could be 
improved through the incorporation of feedforward techniques. The typical 
block-conversion application services one or two small communities, where 
the tradeoff between microwave fade margin and distortion performance 
forms an acceptable compromise, given the economic and technical ad-
vantages of the microwave approach. Increasingly, one finds systems in 
which the microwave path is "stretched" to the very limit when the appli-
cation cannot economically support a more standard channelized AML 
(amplitude-modulated link) transmitter solution. The development of feed-
forward at 12 GHz was therefore undertaken to substantially reduce the 
18 dB performance gap between the channelized AML transmitter and 
the block-conversion microwave line extender. 

Figure 1 shows a block diagram of the microwave feedforward amplifier. 

The input signal is split by a 6 dB directional coupler, Cl, into two paths. 
The top path passes through the main amplifier modules Al and A2. 
Amplifier A2 is identical to the output amplifier used in the block-conversion 
AML transmitter. Amplifier Al is just a single-stage LNA (low-noise amp) 
that adds gain to the feedforward circuit. Part of the amplified signal, along 
with the distortion generated by A2, is sampled by the 25 dB directional 
coupler C2. By adjusting attenuator R1 and phase shifter P1 for minimum 
power at test point TP, leakage of signal into the distortion amplifiers A3 
and A4 is suppressed by at least 20 dB. Therefore, amplifier A4 need not 
have the same output capability as A2 to perform its distortion amplifica-
tion function without introducing any of its own distortion. Thus, A4 is only 
a 1-watt amplifier. A3 is a two-stage LNA that, together with the input losses, 
establishes the noise figure of the feedforward amplifier. This is because 
noise generated in Al is to a large degree canceled out at the output of 

Figure 1: Microwave feedforward block 
diagram 
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the feedforward circuit in the same way that distortion generated in A2 
is canceled. To achieve this cancellation, attenuator R2 and phase shifter 
P2 are adjusted for optimum CTB (composite triple beat) at the output 
of the feedforward amplifier 
The feedforward circuit is constructed to match the absolute delays en-

countered in the main and distortion amplifiers, respectively, by the delays 
Ti and T2. These are implemented in waveguide to minimize loss that would 
otherwise be excessive at these high frequencies. Selection of the output 
coupler C3 value at 8 dB also is based on minimizing loss in the main 
signal path, without requiring unduly large gain in the distortion amplifiers. 
Although the resulting circuit is somewhat cumbersome, it was possible 
to package it within the temperature-controlled AM L outdoor housing. This 
is vitally important, since at these high frequencies the feedforward cir-
cuit is particularly sensitive to changes in temperature. Indeed, the availabili-
ty of this housing, with its passive gravity gradient freon temperature con-
trol loop6, is the key element that makes this feedforward amplifier a prac-
tical part of a VHCM (LDS) microwave system. 
The 12.7 to 13.2 GHz frequency range represents less than 5 percent 

bandwidth, while the housing maintains the feedforward circuit at essen-
tially constant temperature over a wide range of environmental tempera-
tures. In this sense, the microwave feedforward amplifier is easier to build 
than the CATV feedforward amplifiers. On the other hand, it must be recog-
nized that at Ku-band frequencies, a length of only 1/4 mm contributes three 
degrees of phase shift. Figure 2 shows that such an error in the distortion 
cancellation loop would limit intermodulation improvement to about 25 dB. 
The actual distortion cancellation typically achieved is illustrated by Figure 

3. The figure is a spectrum analyzer display from 12.7 to 13.2 GHz, with 
the vertical display showing 10 dB per division. The three tones were each 
set for 18 dBm output from the feedforward amplifier. With distortion 
amplifier A3 turned off, the third-order intermodulation products formed 
in A2 are very obviously displayed. Note that at this high an output level, 
equivalent to 20 dBm per tone at the output of A2, the amplifier is operating 
in a clearly non-linear region, as evidenced by the fifth-order products 
appearing just below 13.2 GHz. When A3 is turned on, the intermodula-
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Figure 3: Three equal tone intermodulation cancellation 
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tion products are dramatically reduced. Some vanish altogether below 
the noise floor. The cancellation that is typically achieved is approximately 
24 dB. 

This result is further verified by the experimental results shown in Figure 
4. Here, CTB is plotted vs. output power per channel for various channel 
loadings. All data except the high-power 30-channel loading were obtained 
without retuning the amplifier. Note that the slope of the curve is typically 
3:1, but this is more an indication of the fact that A2 is itself operating at 
a high enough level that its behavior is no longer strictly 2:1 in CTB vs. 
Po. Indeed, the several points associated with the much higher power 
30-channel loading show that the feedforward operation does not suddenly 
"crash." It also should be pointed out that this data represents the 
worst-case channel at each power setting and channel loading. This chan-
nel is not necessarily at the center of the band where the greatest number 
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of intermod products pile up, since even over this narrow 5 percent band-
width, cancellation at the high-frequency end was not quite as good as 
at the lower frequency. 
A further noteworthy feedforward phenomenon is illustrated by the single-

tone power output vs. power input transfer function. As amplifier A2 starts 
to go into compression, cancellation in the first loop becomes less perfect 
and a larger signal is impressed onto A3. This signal is amplified and in-
jected in phase with the main signal, so that the output of the feedforward 
amplifier continues to increase with drive power. Figure 5 illustrates that 
the transfer curve is very nearly that of an ideal limiter and that the max-
imum power output exceeds that of A2 by itself. 
A final feedforward phenomenon is the possibility for improved amplifier 

frequency response, just as with negative feedback. One can again under-
stand this in terms of imperfect signal cancellation in the first loop. If the 
combined gain of Al and A2 drops, the "error signal" created at the in-
put of A3 is amplified and injected back into the output in phase with the 
main signal to maintain a constant overall gain. The transfer function of 
Figure 5 illustrates just this point. However, if the gain of A2 should increase 
above its nominal value, there is again imperfect cancellation in loop 1, 
but this time, the error signal phase is reversed by 180°. Thus, overall gain 
's once again maintained at a nearly constant level. Figure 6 illustrates 
he improved frequency response of the feedforward amplifier. Again, turn-
ng off error amplifier A3 provides a reference for comparison purposes. 
n CATV VHF feedforward amplifiers, the same phenomenon occurs, but 

it is masked by other imperfections that, on the whole, can make the feed-
forward frequency response worse than that of the main amplifier. For in-

Figure 4: Feedforward amplifier CTB vs. 
power output 

8 

2 

o 

12 Ch 

Ch. 

21 Ch. 

35 Ch. 

60 Ch. 

54 56 58 60 62 

CTB (dB) 
64 66 E38 

PE3 

Reader Service Number 22. 

JANUARY 1988 COMMUNICATIONS TECHNOLOGY 



Track Down Tough To Find 
CATII, MAU, And RF 
istribution Troubles 

. 100% American Made 
FS74 CHANNELIZER SR.TM 
TV-RF Signal Analyzer 

63.495 Patented 

IEEE 4111 
BUSLOMPATIM 

SIVCCDF=1 • MODEL F574 

CHANNEL i2ER SR 

TV -RF SIGNAL ANALYZER 

Tracking down and isolating RF 
distribution troubles quickly and accurately 
means getting home before sunset. It 
means keeping your subscribers happy. It 
means you are more productive, and able 
to handle more of the day-to-day business. 
Bottom line, it means your business is 
more profitable. 

The FS74 CHANNELIZER SR. is built 
exclusively for this purpose. 

1V CR• FM FREO • OV111 FREO OFFSET MHz 

4, HAND 

RI vRACo•TTA 

MM. 

TV CM • FM FM) 
SELECT 

• 

FREQUENCY 
OFFSET 

CABLE SYSTEM 

,CC mlIC 

Its all channel, digital tuner lets you dial in 
all off-air, cable and FM channels with 
—46 dBmV sensitivity. Automatic or 
manual fine tuning reveals carriers that are 
shifted above or below FCC standards. 
Quick and automatic audio-to-video, 
signal-to-noise, and hum tests on in-use 
channels remove inaccurate interpretation 
in signal tests. 

An exclusive wide-band monitor points you 
right to the source of interference or 
ghosting, quickly, and without guesswork. 

CONTRAS , 

I2V DC INPUT 

The FS74 is easy to use, 100°oi,ortable. 
and built tough to track down those tough 
troubles — fast. 

Next time, be prepared for that 5:00 p.m. 
phone call from your subscriber. Call 
1-800-843-3338 and discover what 100% 
automatic testing can do for you. 

Call 1-800-843-3338 today. 
In Canada 1-800-851-8866. 

CHANNELIZER SR. is a trademark of Sencore. Inc. 

Reader Service Number 23. 



stance. variation in the C2 coupling value as a function of frequency will 
tend to deteriorate flatness, as would imperfect phase vs. frequency 
characteristics. In the wideband CATV feedforward amplifiers these fac-
tors predominate, but in the much narrower microwave version the op-
posite holds true. 

Figure 7 shows how the AML feedforward amplifier is typically used 
in tandem with the microwave line extender. In establishing the desired 
operating levels, the first question to ask might be what level of CTB is ac-
ceptable, since block conversion transmitter output levels are generally 

limited by this parameter. If the microwave feedforward amplifier is to be 
the primary contributor to dB, the microwave line extender must be backed 

Figure 6: Feedforward amplifier frequency 
response 
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off from its normal output level. The difference in level between the feed-
forward input and the line extender output represents the permissible loss, 
which might take the form of a long waveguide run if the feedforward 
amplifier is to be tower-mounted to achieve the greatest possible path 
length. With this allowance, the line extender might still be at the base of 
the tower, where maintenance should be much easier. 

In any case, the next concern is to reduce the noise power output of 
the line extender, since its output level is quite low. By setting the inter-
stage attenuator between the LNA and 2-watt amplifier to 14 dB, the primary 
source of noise is then the power amplifier. Finally, one must check to see 
whether third-order distortion generated by the LNA and upconversion 
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Table 1: Feedforward amplifier 
performance summary 

Power output/channel at 65 dB CTB (dBm) 

Number of 
channels 
12 
21 
35 
60 

Po (dBm) 
+7 
+5 
+2 
—1 

Frequency range 
Nominal gain 
Noise figure 

12.7 to 13.2 GHz 
20 dB 
15 dB 

mixer, as well as second-order distortion of the mixer, are still acceptable. 
Since a high-power local oscillator is utilized in the line extender, mixer 
distortion is minimized. The LNA also is designed with distortion in mind, 
having a high two-tone third-order intercept point of +27 dBm. The noise 
and distortion contribution of each stage is shown in Figure 7 assuming 
40-channel loading. The overall transmitter performance also is summariz-
ed. If the LNA is replaced with a piece of waveguide and the interstage 
attenuator is reset to 0 dB, a further 1 dB improvement in transmitter C/N 
(carrier-to-noise) is possible. 

Note that power addition, rather than voltage addition, is applied to CTB. 
This is because each contributing stage is different from the others, resulting 
in a randomness of the relative phases of the intermodulation products. 
The necessity to back off the driver stage and the concomitant concern 
with C/N are features common to all postamplifier installations, not just 
when the postamplifier is of the microwave feedforward variety. However, 

if the postamplifier is a standard power amplifier, the intermodulation distor-
tion from the intermediate power amplifier may more likely add in phase 
with those of the output amplifier, since their characteristics are very similar. 
One of the fundamental differences between block-conversion trans-

mitters and the more traditional, channelized AML transmitters is that the 
latter will typically provide a multiplicity of outputs, while the former only 
provides one output. Obviously, this output can be split with the use of 
external dividers, as shown by Figure 8. The levels utilized in this example 
are the same as those suggested in Figure 7. The problem with using split-
ters between the microwave line extender and the feedforward amplifier 
is that one requires a second postamplifier. On the other hand, if the split-
ter is used after the feedforward amplifier, the modest output power suf-
fers further reduction. Nevertheless, the concept has the virtue of lower 
cost and flexibility, since the number of splits and coupling values may 
be selected to best match the transmitter configuration to the path re-
quirements. However, one should recognize that, even with this highest 
power microwave feedforward amplifier, the capability falls well short of 
a standard channelized transmitter. For instance, a 40-channel AM L trans-
mitter would provide eight separate outputs, with each one at 9 dBm/chan-
nel. Further, the composite triple beat would be essentially nonexistent, 
since the active part of the transmitter is channelized. 
An alternative to the diagram in Figure 8 is to use magic tee multiplex 

combining. This gets around another drawback of the block-conversion 
type transmitter; namely, that a single failure will take out all channels. It 
is true that a feedforward amplifier has a kind of fail-soft redundancy built 
into it, as illustrated by Figure 5. However, the failure is not really "soft" 
since a 24 dB change in CTB would occur. Figure 9 shows how a true 
fail-soft redundancy might be implemented. The configuration7 is particular-
ly important, as it might make maintenance of tower-mounted feedforward 
amplifiers more practical. The input channels are normally divided into 
two groups. For instance, one group may contain the even-numbered chan-
nels, while the other group contains only odd-numbered channels. In this 
way, the intermodulation products of one group do not fall on top of prod-
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Figure 7: Typical feedforward application 
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ucts from the second group. Since only half the channels pass through 
each amplifier, the level can be raised 3 dB with the same CTB as in Figure 
8. C/N is at first 3 dB higher, but after the magic tee combining, noise adds 
from both inputs, and the output C/N is also the same as for Figure 8. 

In the event that a failure occurs in any of the equipment, the VHF input 
channels are combined at the VHF patch panel and all channels can be 
passed through the remaining fault-free branch, with only 3 dB of back-
off in carrier level and transmitter C/N. Repair of the fault can be done at 
a time convenient to the system operator, since the fail-soft standby opera-
tion will not normally be noticeable by the subscriber. 
A completely different application of the feedforward amplifier is to utilize 

it as a frequency agile backup to a large high-power AML transmitter array. 
A similar configuration has previously been suggested.8 With feedforward, 
a single +29 dBm video signal can be provided essentially free of any 
distortion. This more nearly matches the +33 dBm output power provided 
by the high-power AML transmitter array. 
Key characteristics of the feedforward amplifier are summarized in Table 

1. The power output capability is the highest presently available from block-
conversion transmitters, but still falls well short of matching the performance 
of the channelized AML transmitter. Nevertheless, development of this first 
Ku-band microwave feedforward amplifier opens up new microwave appli-
cation alternatives for the CATV system designer 

Figure 8: Utilization of power dividers and 
feedforward amplifiers 
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This article was presented as a paper at the 1987 Canadian Cable Tele-
vision Association convention and expo in Montreal. 
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Figure 9: Feedforward amplifier utilization 
with fail-soft redundancy 
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A case study in amplifier technology 
By Roger Seefeldt 
Fund Env nes Intercable Inc 

Recently, Jones Intercable held its sixth annual engineering meeting 
in Denver and Breckenridge, Colo. Utilizing the theme "The Engineer as 
a Manager," the six-day conference consisted of two days of training in 
Denver on supervision and time management, and four days of classes 
and presentations in Breckenridge on problems facing today's engineers. 
The latter sessions included specific topics in which management tech-
niques were used to solve problems. 
More than 80 people attended. To facilitate communication, they were 

divided into four smaller groups, which took turns attending the different 
presentations. 
One class on amplifiers consisted of three parts: a short review of amplifier 

technology and maintenance and a case study. The class was divided 
into smaller groups and given an identical case study of a situation chief 
engineers might encounter. They were asked to identify the problems that 
existed and develop a plan for solving. It was stressed that the point of 
the exercise was not the solution, but the process used to arrive at a solution; 
there was no one right answer. 

Case study 
The case study described a mythical system in an urban Southwest 

community: 
"The system consists of 1,000 miles of plant, passing 100,000 homes 

with 30,000 basic subscribers. Channel capacity was recently upgraded 
to 40 utilizing feedforward trunk modules, and conventional bridgers and 
line extenders. The amplifier cascade of all five AML (amplitude-modulated 
link) paths was 23. Pay channels were either positively or negatively 
trapped. The service call percentage continued to run at about 8 percent 
per month, even though the upgrade was completed about 90 days ago. 
Outages had been reduced in quantity and duration. 

"For some time, service technicians had complained that two of the 
microwave hubs seemed to have more problems than the other areas in 
the system. After reviewing service calls for the last 60 days, it was found 
that there were many complaints of snowy pictures during the day and 
beats and rolling pictures at night. Problems appeared to be worse during 
extreme temperature changes. The areas were balanced as part of the 
upgrade, and the headend technician believed the microwave was 
operating correctly. 
"The manager has just informed the chief engineer that the system was 

on the city council's agenda for discussion about the problems they had 
heard on the south side of town." 
Each group was asked to identify, evaluate and study the problem, plan 

a solution with approximate cost estimates, and determine the best pro-
cedures to follow to present the options and costs of the plan to manage-
ment. They also were asked to develop a plan to implement the solution, 
and ideas on how to monitor and revise the plan as needed. Each group 
was instructed to appoint a spokesperson to take notes and to present 
the group's ideas to the rest of the class for discussion. 
Once the first class understood the "game" rules, they jumped right 

in and came up with several excellent ideas. By the end of the class, they 
agreed that the best plan was to determine the most likely causes for the 
problem and then go out and prove or disprove the data, narrowing down 
the area and eventually identifying the problem. This group decided the 
problem was two defective AGC modules in two different cascades with 
a cost estimate of $750. It was decided the solution should be discussed 
with the manager and presented to the city council, with plans to monitor 
the area for a period of time to verify the problem was solved. 
The second presentation was easier and went smoother. We deviated 

from our original plan by allowing the rest of the class to ask "difficult" 
questions after each spokesperson had presented the group's ideas. The 
full class then debated the methods each group used to arrive at their 
solutions. This technique demonstrated to the class that there could be 
several ways to approach the situation. 

One problem and solution discussed at length was the possibility that 
during installation of the two microwave dishes on the transmit tower, one 
had been damaged and would have to be replaced—a major expense. 
The rest of the group picked up on the fact that this was a class on amplifiers 
and not microwave. 
The third class was the least successful, perhaps because it was after 

a big lunch and everyone would have preferred to take a siesta. All the 
groups came up with quick answers and really didn't spend a lot of time 
researching alternatives. 
The fourth and last class was probably the most fun. Not only did each 

group really get into the case study and ask difficult questions about the 
other groups' reasons for doing things, they also took it upon themselves 
to critique each other constructively on ways to improve their approach 
to solving the problem. They really worked as a team and shared many 
different ideas. (Isn't this what a good manager would do?) 

While there were almost as many different plans and solutions as there 
were participating groups, the class was rated a huge success. This was 
an exercise in thinking out a situation logically, and working step-by-step 
to come up with a solution. A good manager will not assume the data 
is 100 percent accurate and will look for evidence on which to base a solu-
tion. Nor will a manager be afraid to admit mistakes and utilize the talent 
of all personnel. 
Each individual learned from the others within the group by listening 

and discussing the solutions presented by members of the other groups 
in the class. Communication skills were sharpened and ideas were shared, 
and the point made that there never really is only one sure way to solve 
a problem. I I 
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Westar 5 and Spacenet with the use of one dish. 
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BACK TO BASICS 

How to set vídeo levels 
with an oscilloscope 
By Ron Hranac 
Sentor Staff El' . Jones Intercable Inc 

The oscilloscope is a versatile piece of test 
equipment that has many uses in day-to-day 
cable system operations. One very important but 
relatively simple use is video level measurement 
A common misconception about video meas-

urements is that a waveform monitor must always 
be used for accuracy. Waveform monitors, while 
certainly valuable in a studio environment, are 
nothing more than specialized oscilloscopes with 
features dedicated to video applications. On the 
other hand, the general purpose oscilloscope 
is capable of most waveform monitor duties in 
addition to a host of other tasks. Table 1 shows 
the relationship between waveform monitor IRE 
units and their equivalent oscilloscope peak-to-
peak voltages. 

For an oscilloscope to be used for video meas-
urements, it should have at least 5 MHz band-
width; greater bandwidth is even better. While 
not mandatory, video triggering—both field and 
horizontal line—is a useful oscilloscope feature. 
Delayed sweep can help with individual video 
line measurements. One extremely important 

Figure 1: Connection to oscilloscope with homemade 75-ohm 
feedthrough termination 

Oscilloscope 
input 

thing to remember about using a general pur-
pose oscilloscope for video measurements: The 
impedance of the oscilloscope is not the same 
as the video source being measured! An oscillo-
scope has a very high input impedance— 
typically around 1 million ohms. Most video 
sources have a 75-ohm impedance. Because of 
this, you must use a 75-ohm feedthrough termin-
ation at the input of the oscilloscope when 

measuring video signals. 
Terminating the input of an oscilloscope can 

be accomplished two ways: You can use a com-
mercially made 75-ohm feedthrough termination 
or you can make your own with a BNC "T" a 
BNC-to-F adapter and a conventional 75-ohm 
F terminator. Put the F terminator on the adapter, 
then install the adapter on one leg of the "T.- Con-
nect your video source to another leg of the T:' 

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

For a cost effective solution to your indoor cable 
distribution requirements, call us first ... because we are! 

* tie 
TRIPLE CROWN'g4" ELECTRONICS 
4560 Fieldgate Drive, 
Mississauga, Ontario L4W 3W6 \.) Please call our U.S. Toll Free 
(416) 629-1111 number: 1 (800) 387-3205. 
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si • mul • sat(ern'l sat') n. [for SIMULtaneous SATellite reception] 
1. Receives 30+ satellites. 2. Eliminates need for antenna farm. 

SIMULSAT is "the antenna that sees the future.'• because its built to meet future 
needs. It's the only antenna available today with built-in growth capabilities. 

SIMULSAT 

RECEIVES 30+ SATELLITES. 
SIMULSAT antennas can view all 
domestic satellites at once, with 
uniform performance on each 
satellite. SIMULSAT antennas can 
see from Satcom IR (139° W) to 
Spacenet II (69° W). 

THE ANTENNA FARM 

Eliminates need for antenna farm. 
Invest in one SIMULSAT rather than 
several earth stations. That means 
one foundation, one (smaller) site, 
one installation, one planning com-
mission to deal with, and one 
capital outlay. 

VS. 

Expanded 70° View Arc • C-Band • Ku-Band 

Antenna Technology Corporation 

1140 East Greenway, Suite #2 

Mesa, Arizona 85203 

(602) 264-7275 
Telex: 187217 - Intelex Reader Service Number 32. 

Moving? 
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Please attach your mailing label here and clearly print 
your new address below. Mail to: Circulation Depart-
ment. P.O. Box 3208, Englewood, CO 80155. Please 
allow 6 weeks for address change. 

_ _ State ZIP 

CT 1/88 

and the remaining leg of the "T" to the oscillo-
scope input (see Figure 1). 

Making measurements 
To make video measurements: 
• Turn on the oscilloscope and let it warm up 
for 30 minutes. Check to make sure that all knobs 
are in the CAL position, and verify instrument 

i'bration per the manufacturer's directions. 
• Remove the oscilloscope probe from the in-
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The Problem 
Moisture is a major concern for 

today's cable system operators. 
It is the leading cause of damaging 
corrosion, resulting in premature 
cable failure and signal leakage, 
ultimately causing poor reception 
and increased customer dissatis-
faction. The end result— rising 
maintenance costs and frequent 
replacement. 
The Solution 
Times Fiber Communications has 

the answer to these problems. 
Tested and proven, T4 Drop Cable 
with exclusive lifeTime- protectant 
offers maximum protection far 

TFC 

superior than the corrosion resist-
ance of ordinary drop cable. Its 
total cable protection extends cable 
life and reduces signal leakage, 
flashing and customer outages. The 

Cent 
Conductor. 

First 
Outer. 

Conductor ' 

Second 
Outer 

Conductor 

Dielectric 

v —lifeTime 
Protectant 

Jacket 

A cutaway of lifeTimecable. 

end result—lower maintenance 
and replacement costs. 

Improve your return on invest-
ment by specifying the solution — 
T4 Drop cable with our exclusive 
lifeTime protectant. 

For more solutions contact: 
Times Fiber Communications, Inc. 
RO. Box 384, Wallingford, CT 06492, 
(203) 265-8540 or 1-800-TFC-CATV. 
lifeTime is not recommended for indoor applications. 

11"FC TIMES FIBER COMMUNICATIONS. INC. 
an 

/./company 

358 Hall Ave • P 0 Box 384 • Wallingford. CT 06492 

...Where technology meets the bottom line. 
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Table 1: Waveform monitor IRE units and oscilloscope 
peak-to-peak voltages 

Video 
parameter 
Reference 
Horizontal sync amplitude 
Color burst amplitude 
Setup 
Video (blanking to peak white) 
Total video signal amplitude 

Waveform 
monitor 
IRE units 

1 
40 
40 
7.5 
100 
140 

Oscilloscope 
peak-to-peak 
voltage 
0.00714 volt 

0.286 volt 
0.286 volt 
0.054 volt 
0.714 volt 

1 volt 

sadelco 
manufactures 

more 
Signal Level Meters 

to meet 
more budgets 

than anyone else 
in the world 

'A common 
misconception about 
video measurements 
is that a waveform 
monitor must always 
be used for accuracy" 

put BNC connector (most probes are X10; the 
oscilloscope should be in a direct or X1 mode). 
• Install your 75-ohm feedthrough termination 
on the oscilloscope's input BNC connector and 
connect the video source being measured to the 
termination. 
• Adjust the oscilloscope's controls to the 
following settings: 
Vertical sensitivity (volts/division) 0.2 V 
Sweep rate (time/division) 5 ms 
Trigger TV field 
Coupling DC 
(If your oscilloscope does not have field or video 
triggering, use line triggering. This will lock the 
instrument to the 60 Hz AC power line.) 
• Center the displayed video signal with the 
vertical and horizontal position controls. Then, 
using the vertical position control, adjust the posi-
tion of the video signal on the oscilloscope CRT 
to align the sync tips of the video with a graticule 
near the bottom of the display. 
• Adjust your video source until the oscillo-
scope indicates 1 volt peak-to-peak, or five ver-
tical divisions from sync tips to peak white (Figure 
2). If you don't use a 75-ohm feedthrough ter-
mination for this procedure, the oscilloscope will 
indicate a much higher video level than is actually 
present (Figure 3). 

If you want to look at horizontal blanking to 
measure the color burst or horizontal sync, re-
adjust the oscilloscope's horizontal sweep 
(time/division) control to 20 µs, and the trigger-
ing to TV horizontal or video line. It may be 
necessary to play with the oscilloscope's variable 
trigger control to stabilize the display, but you 
should get something that looks like Figure 4. 
A properly calibratèd oscilloscope with a 

stable video trigger circuit will let you measure 
video parameters usually left to be handled by 
a waveform monitor. With a bit of practice, you'll 
soon find it's not too difficult to measure setup, 
sync timing, pulse width, burst amplitude and 
even some common video distortions. 

Proper video levels are an important part of 
cable system operations, especially in microwave 
and headend applications. Using the right tools 
and techniques to set and maintain video levels 
will help to ensure that such things as FML 
transmitter deviation and RF modulator depth 
of modulation are within specification. The bot-
tom line will be better pictures in your subscribers' 
homes. I 1 
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MANUFACTURING CO 

• Foldup & Carry Cable Caddy • "Men Working" Signs 

• 3 & 6 Feet Jumpers RG-59 • Mini Wrench 7/16" 

• Aluminum Cable Clips 7MM • Barricades 
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CONSTRUCTION TECHNIQUES 1111111111111111111111111111111 

Part II: Anchoring utility poles 
Part of this series discussed anchoring in various 
types of soils. This month will deal with drive 
anchors. 

By David Chandler 
President Foresight Products 

As described in the first part of this series, there 
are three types of devices used for anchoring 
utility poles and communications towers—auger, 
expandable and drive. Since the drive anchor 
is relatively new, a few words need to be said 
about its proper use in the field. Installed by one 
person at ground level, using only an ordinary 
jackhammer and drive gad, the drive anchor 
makes unnecessary the use of equipment 
costing from $50,000 to $150,000. 

The first of its kind, the Manta Ray anchor (so 
named because of its devilfish shape) is manu-
factured of galvanized ductile iron, as is the 
shackle, which is fastened to the anchor by a 
galvanized steel pin. A standard screw anchor 
rod is screwed into the threaded shackle and 
driven into the ground with the anchor. 
A drive gad is a steel rod; one end of it is 

inserted in the anchor, the other end is fitted into 
the jackhammer. The hammer then drives the 
gad and the anchor into the ground to the 
desired depth and at the desired angle. The drive 
gad consists of a chuck and three sections, which 
are rope-threaded and coupled together section 
after section as the anchor is driven into the 
ground. Made of carburized tool steel (mining 
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PTS/Katek buys, sells and 
repairs cable equipment. 
Call 1-800-441-1334. 
Reader Service Number 36. 

The Converter Specialists 

steel), the gads fit the standard chuck sizes of 
11/8 inches and 11/4 inches used by the vast ma-
jority of hydraulic and pneumatic hammers. The 
gad has a radiused drive tip to accommodate 
the radiused core bottom in the anchor. 

Installation procedures 
After the anchor has been driven into the 

ground, the installer pulls the drive gad out of 
the ground by hand, leaving the threaded end 
of the anchor rod at ground level; or in looser soils 
it may be countersunk up to 12 inches below the 
surface of the ground to obtain greater holding 
capacity. A tubular setting pipe is screwed onto 
the end of the anchor rod, and the load locker 
is put in place over the tubula setting pipe. The 

Installer starts drive anchor into earth using 
standard Jackhammer and drive gad. 
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Strongest link. 
Your satellite receiver is the 
first link in the transmission 
chain. And one thing you can 
always count on—the head-
end signal never gets better 
than it is at the receiver. 
Which is a very good reason 

to specify Standard's Agile 40 
C/K Satellite Receiver—but 
it's not the only reason. 
The Agile 40 C/K was de-

signed from the ground up 
solely for commercial applica-
tions. So it has all the features 

cable operators need most: 
rock-solid 100 kHz PLL tuning 
and total flexibility for the 
most accurate C/Ku-band 
operation; 70 MHz IF with a 
front-panel test point to mini-
mize terrestrial interference; 
and a power supply built for 
the demands of 24-hour-a-
day operation. 
The Agile 40 C/K is also the 

receiver to have when you're 
expanding your headend. 
Because our internal 950-
1450 MHz active loop-thru 
design eliminates signal 
splitters, so you can add up 
to 16 additional receivers 
on the same polarity—with 
no signal loss. 

And because it draws only 
32 watts maximum, the 40 
C/K runs cooler, lasts longer, 
and saves money year after 
year. So you'll probably never 
need our five-year replace-
ment/warranty program. 
To get the best signal, start 

with the peace of mind that 
only quality equipment can 
give you. Link up with an 
Agile 40 C/K. 

For pricing and specifica-
tions, contact the SATCOM 
Division for the Standard rep-
resentative nearest you. 

Standard 
Communications 
SATCOM Division 

P.O. Box 92151 
Los Angeles. CA 90009-2151 
Telephone: (800) 243-1357 
In California (800) 824-7766 

Reader Service Number 37 



REPRINTS 
Communicate • Visibility • Knowledge • Information 

Reprints work for you! 

For more information call Marla Sullivan at 

CT Publications today! (303) 792-0023. 

The TechnoloGy 
of TOMORROW 

from the Innovators — LRC Electronics 
LAC Electronics introduces its 
latest connector engineering 
innovation—the "K" Series. 
Designed for ease of installation 
and total reliability in future sys-
tems, the "K" Series features: 

• 30db minimum return loss from 
0-850 MHz. (LAC will supply test 
data.) 

• Identifying part number perma-
nently stamped on main body of 
connector. 

Design incorporates LRC's 
patented seizing mechanism for 
complete reliability. 

No cold flow of plastic materials 
—Mechanical holding strength is 
maintained through temperature 
cycles of - 100°F to + 200"F. 
Time proven positive stops 
for elimination of torque 
specifications. 
Silver plated terminals for excel-
lent RF conductivity. 

For more information about the 
innovative it- Series, contact your 
LAC sales representative or call 
(607) 739-3844. 

AIJGAT ¿Re 
Quanty and Innovation 

LRC.Electronrcs Inc 
901 South Avenue 
Bon Ill Horseheads NY 14845 

After the anchor is all the way in the ground 

to the desired depth and angle, the drive gad 
is pulled out of the ground. 

A tubular setting pipe is screwed onto the 

end of the anchor rod. The load locker base 
and hydraulic ram are then put in place over 
the pipe. 
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Reader Service Number 39. 

With a power source, the load locker pulls 
up on the anchor rod, rotating the anchor 
into load lock position to the desired holding 
capacity. 

"In normal soils...the 
driving and setting of 
this anchor are usually 
accomplished in less 
than 20 minutes." 

installer operates a power pack that activates the 
load locker, which pulls up on the anchor rod 
rotating the anchor into load lock position like a 
toggle bolt in undisturbed earth. A gauge on the 
load locker tells the installer how many pound≤, 
of holding capacity have been locked in. When 
the desired holding capacity has been reached 
the installer stops pulling up on the anchor rod, 
removes the load locker and screws the thimble 
eye onto the end of the anchor rod. The thimble 
is then ready for guying. 

In normal soils, classes 3 through 8, the driving 
and setting of this anchor are usually accom-
plished in less than 20 minutes. At this rate, as 
many as 12 drive anchors have been installed 
in one day by one person. I 

Ne el from 

PICO MACOM 

Features 

• Low cost 

• High gain: 70 dB 

• High output: 62 dB 

• SAW filtered 

• Spurious outputs 
down 60 dB 

• High adjacent 
channel rejection 
60 dB 

• Superior low noise 
circuitry (6 dB NF) 

• Sync tip AGC for 
precise signal 
regulation 

• Stereo signal 
compatible 

• 45 MHz IF loop-thru 

• Assured reliability 
with 100% burn-in 
of all processors 

Model SP-60 

HETERODYNE PROCESSOR 

Step Up to Guaranteed Quality 
at Attractive Low Prices. 

The Pico Macom SP-60 uses the latest low noise, 
PLL, SAW filter and AGC techniques to provide 
superior processor quality and performance. 

Frequency Range Low, mid, high, super bands 

Max. Output 62 dB 

Min. Output (for 46 dB C/N) - 7 dBmv 

Output Adjust Range 46 - 62 dB 

Gain 70 dB 

AGC Range - 10 dBmv to + 25 dBmv input 

AGC Type Keyed sync tip 

AGC Stability 0.5 dB 

Frequency Response ± 1 dB 

Noise Figure 8 dB 

Selectivity 60 dB (adjacent channel) 

Spurious Outputs - 60 dB (at 62 dB output) 

Aural Carrier Adjust Range - 15 dB 

Two Year Warranty—Guaranteed! 

PICO ® PICO MACON', INC. A Subsidiary of Pico' Products, Inc. 

12500 Foothill Blvd., Lakeview Terrace, CA 91342 

(800) 421-6511 / (818) 897-0028 

After the load locker is removed, the thimble is screwed onto the end of the anchor rod. 
ready for guying. 

COMMUNICATIONS TECHNOLOGY JANUARY 1988 63 
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Ron Hranac was promoted to 

senior staff engineer at Jones In-
tercable. Prior to this, he was cor-
porate engineer for the MSO. Con-
tact: 9697 E. Mineral Ave., 
Englewood, Colo. 80112, (303) 
792-3111. 

Rollins 

Patricia Rollins was named of-
fice manager for Adams-Russell 
Cable in Bangor, Maine. Most 
recently, she was senior customer 
service representative for the com-
pany. Contact: 278 Florida Ave., 
P.O. Box 1405, Bangor, Maine 
04401, (207) 942-4661. 

United Cable announced 
several promotions in its finance 
department. Gary Howard. for-
merly treasurer, was appointed 
vice president and treasurer. 
Norman Stephens was pro-
moted to vice president of taxation; 
prior to this, he was assistant vice 
president of taxation. Mark 
Schneider was named vice presi-
dent of corporate development; 
before joining United, he was 
director of federal government and 
regulatory affairs for Standard Oil. 

Also promoted were Kenneth 
Warner, formerly controller, to 
assistant vice president; and 
Bernard Dvorak. previously assis-
tant controller, to controller. Con-
tact: 4700 S. Syracuse Pkwy., 
Denver, Colo. 80237, (303) 
779-5999. 

Centel Cable Television Co. 
promoted Carol Sulkes to vice 
president, general counsel and 
secretary. She was previously 
general attorney and assistant 
secretary with Centel Cable. 
The company also named 

Michael Small vice president of 

finance and treasurer. Prior to this, 
he was assistant controller. 

In addition, Centel Cable an-
nounced the election of four out-
side directors for the company. 
They are: Robert Bottoms, presi-
dent of DePauw University. Green-
castle, Ind.; Jerry Bradshaw. 
president of Gary-Wheaton Bank, 
Wheaton, Ill.; Leo Henikoff, presi-
dent and CEO of Rush-Pres-
byterian-St. Luke's Medical Center, 
Chicago; and John McCarter Jr., 
vice president of Booz, Allen & 
Hamilton, Chicago. Contact: 2001 
Spring Rd., Suite 700, Oak Brook, 
III. 60521, (312) 954-4812. 

Dynair named Lorrie Davis 
marketing communications 
manager. She has had 20 years ex-
perience in computer-related mar-
keting and advertising. Contact: 
5275 Market St., San Diego, Calif. 
92114. (619) 263-7711. 

Midwest CATV selected John 
Johnson as purchasing manager 
He was formerly corporate pur-
chasing manager with Cox Cable 
Communications. Contact: PO, 

Box 271, Charleston, W. Va. 25321, 
(304) 343-8874. 

Paul Fisher joined Warner 
Cable as director of technical 
operations. Prior to this, he was 
with Harte Hanks Cable. Contact: 
8400 W. Tidwell, Houston, Texas 
77040, (713) 462-1900. 

Riddle 

Microdyne named Leo Riddle 
as sales engineer of satellite com-
munications. Previously, he was 
national sales director for Radyx 
Satellite Systems. Contact: PO. Box 
7213, Ocala. Fla. 32672, (904) 
687-4633. 

411 

¡LE 
LIPS 

for proven quality 
and economy. 

Tower-the world's largest supplier. 
22 different sized cable clips. 

• Pre-assembled with plated, hardened, 
masonry nails  for hardwood, masonry 
and cement block. 

• Fits most cables from .10" to .63". 
Available in black, white and grey. 
For indoor and outdoor use. 

• Sure-fit for quick simple installation. 
• Tower cable clips distinctive design 

avoids damage to cable jacket. 
• Stocked by leading distributors such 

as Anixter, Telewire, Graybar, Merit, 
Resco, The Drop Shop, Cable TV 
Supply, Signal Vision, NC Supply, etc. 

• Tower, Made in England — Major 
suppliers to the US CAN industry and 
the British Telephone Co. for many years. 

Write today for free samples and literature. 

WELDONE TRADING CO. INC. 
1401 Legendre Street W., Suite 106 
Montreal, Quebec H4N 2S2 
(514) 381-8861, 387-2503 

EXCLUSIVE UNITED STATES IMPORTER 

Communicate with us! 

Microwave Passive 
Repeaters 

\ficrotIcct oncr> the mosl comprulu.ost‘u 
ot guyed and sell-supporting tim cr.. passive 
repeaters. and waveguide support stems in the 
communications industry. 
Send for your jrce copy (il our capabilities 
brochure t( )(lay ! 

iMICROFLECT 
35-5 25th NI. SI. • P.O. Box 12985 

Salem, OR 9309-0085 
(5031363-92h" • TLx 510-599-ow-
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Broadband: 
The leader in upgrade electronics 

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

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

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

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

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

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

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

For quality, performance and service, call Broadband 

AU GAI l'111101111111IND 
Quality and Innovation 
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ONE 
BUTTON 
BILLING 

CABILL'm 
Previously available only 
on UNIX/XENIX Computers. 
Fully featured billing and 
accounts receivable system 
now introduced on PC 
compatibles. 
See: 
• Pay tier counts by franchise 
• Concise AR reporting 
• Easy DB/CR prorating 
• Timely late notices 

BUY (AButTM NOW 
FOR $3995", 

GET A GENUINE ATT 
PC 6300 COMPUTER 
AND PANASONIC 
PRINTER FREE! 

• 20 MB HD/640K RAM 
• Hi Res Mono Monitor 
• 8 MHz 8086 CPU 
• COMM/LPT 
• Battery back-up calendar 
• Includes DOS 3.1, manuals, 
and cables 
• Panasonic KX-P 1592 
180 CPS wide carriage Printer 
Even a Free box ot diskettes! 

Leasing available through AVCO 
for $141.82 per month based 
on 36 mos. 

[HUN SOFTWARE PRODUCTS, INC. 
6094 Appletree, Suite 9 
Memphis, TN 38115 

901 /795-0955 
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So your system 
needs rebuilding 
By Jim Merriam 
Rebuld Manager. Palmer CablevIslon 

Many operators are facing a system rebuild, 
either because the plant is old, service is costly 
and quality is poor, or limited channel capacity 
is restricting profits from newly available services. 
Whatever the reason, the primary questions 
asked by management are how much is it going 
to cost and how can it be controlled. If you're 
facing a rebuild, some of these suggestions may 
prove helpful. 
The first important move is hiring a good 

rebuild manager who is experienced with design 
and construction procedures. The manager's 
only responsibility should be controlling quality 
and costs. A small fortune can be lost or saved 
in the field and a salary can be made five times 
over. 
The next step is to have a meeting with key 

management personnel and establish a rebuild 
policy. Several questions must be answered, 
such as: How many channels do we need? How 
many will we need five to 10 years from nova How 
much system shall we rebuild and in what areas? 
How much budget per year should we commit? 
Are our converters adequate or will we need to 
update? Should we consider a two-way system? 
Should we consider one-way addressability or 
addressability in just some areas? With ex-
panded channels what will our maximum ampli-
fier cascade be? Do we need hub sites? What 
equipment should we buy and what will our 
system specifications be? 

System design 
Once these questions are answered the next 

project is system design. Many cable operations 
have adequate design personnel who know the 
basics and can do a fair job, but a design pro-
fessional can save up to 30 percent in equipment 
costs. By proper placement of amplifiers, you can 
utilize every spare dB. The cost savings on equip-
ment can be much more than the charge for serv-
ice. Large value taps at the ends of distribution 
lines are the most obvious indication of poor 
design. 

If you have a choice of going aerial or under-
ground, most operators would agreethe advan-
tages of aerial plant far exceed underground. 
Foremost is cost. Aerial plant will run 40 percent 
to 60 percent less than underground. Under-
ground construction is where your costs can vary 
significantly depending upon your control 
procedures. 
One of the first concerns with going under-

ground is customer relations. We certainly can't 
plow up people's lawns without giving them 
notice. Newspaper ads and 30-second spots on 
the cable system are excellent ways of informing 

customers of your plans. A week to 10 days 
before construction crews start an area, hang a 
door knocker at each residence to inform the 
occupant that crews will be coming across the 
easements with new cable and that restoration 
will follow. The notice should be positive, brief and 
describe the advantages of this rebuild. 
Once the crews have installed cable, hang a 

second notice explaining what happened, with 
a phone number to report any missed damage 
and assure the occupants they are not being 
abandoned. The phone number we use is a line 
to a separate office set up and staffed by the con-
tractor. Their people answer all trouble calls and 
complaints. Most systems do not need the extra 
burden of handling these calls. Of course, disrup-
tion of service is turned over to system dispatch 
for the service techs to follow up. 
There are several methods of getting the cable 

into the ground. The fastest and probably the 
easiest, with less restoration, is to plow it in. In 
southwest Florida we are very particular about 
the condition of the cable once it is in the ground. 
Florida's soil has a lot of shell in it that can skin 
a jacket off a cable like a razor blade. 
What we opted to do was order our cable 

already inside the conduit. The advantages of 
this option far outweigh the additional costs. First 
of all, the cable is protected when it is plowed. 
It is harder to kink when handling and the con-
duit provides adequate protection from a shovel 
or the prodding of the water or gas companies 
when they search for their lines. It is also handy 
when replacing a span. It can be pulled out of 
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Not quite, but with one GL-2610XT Agile Modulator and 
one GL-1000 Agile Demodulator you get; 
1 A FULLY agile IN/OUT Standby Processor, 
2 an Agile Standby Modulator, and 
3 an Agile Standby Demodulator. 
But, then if you were using ISS in your Head End you 
wouldn't need Standby equipment either, would you? 

AUTHORIZED STOCKING DISTRIBUTORS 

MEGA HERTZ SALES 

VUESCAN 
CONTROL-TEK 

800-525-8386 
800-821-6800 
800-628-0088 
800-327-4966 
717-368-3266 

DENVER. CO 
ST. LOUIS, MO 
DALLAS, TX 
DEERFIELD BEACH. FL 
MONTOURSVILLE. PA 

'SS 
ENGINEERING, INC. 
104 Constitution Dr. #4 
Menlo Park, Ca. 
West 800-227-6288 

'SS 
ENGINEERING, INC. 
Birmingham, AI. 
East 800-351-4477 

Reader Service Number 43. 



he conduit and replaced with a new one with 
very little effort. 
One word of caution: If you decided to use 

cable in conduit with this method of installation, 
a kellum grip must be used if pulling directly off 
the reel; otherwise, cut the proper cable length 
from the reel and attach it to the plow. The cable 
must float free within the conduit so it will not 
stretch. 

During the installation procedures it is very 

important that your rebuild manager or inspector 
be in the field daily. This can mean the difference 
between a good job that is cost-efficient and a 
poor job that is expensive. The per foot rate of 
installing cable will jump four to six times when 
a contractor has to bore under concrete or cut 
and patch asphalt. Many times minor field 
changes can be made to areas where the plow 
can go, saving hundreds of dollars, which add 
up to thousands over a period of months. It is 

e N 
Are You Ready To 

UPGRADE? or REBUILD? 
• Excess Inventory Sales 
• Complete Bill of 

Materials 
• Large Inventory 

• QRF Upgrade Modules 

• High Quality Test 
Equipment. DIX/Hill 
Matrix Generator 

• Guaranteed to meet or 
exceed factory specs 

We Specialize in 
BUYING, REBUILDING & SELLING 

CATV EQUIPMENT 

CAW 
SERVICES 

Outside California 

800/227-1200 
Inside California 

800/223-3152 

FAST DELIVERY 
D DAY UNCONDITIONAL WARRANTY, PARTS & LABOR 

\ 2211 Warm Springs Court, Fremont CA 94539f  

also important to check each span with a 
measuring wheel for plow footage and bore 
footage and record them for invoicing. Mistakes 
can be made that add up to a sizeable amount 
of money. 
The expense of running new drops can be 

eliminated or postponed if the new pedestal loca-
tions are the same as the old design. Instruct the 
contractor to set the new pedestals right next to 
the old ones. When the time comes to switch 
drops they can easily be routed into the new can. 
Once the contractor has finished an area, sweep 
crews should sweep all trunk lines and spot 
check the distribution portion. Once this is ac-
complished it's time for taps. 
We saved approximately 50 percent from a 

contractor's bid price by letting our own experi-
enced people cut in taps and line extenders at 
a per piece rate on their own time. They were paid 
better than time and a half and we were happy 
with the result. We also dedicated two senior 
service techs to cutting in the trunk amps, power 
supplies and activating the new lines. 

Switching over 
When both systems are running side by side, 

a junior tech switches over the drops. When this 
is complete turn the old system off, allowing time 
for customers to report hookups that have not 
been switched. If all is well the junior tech goes 
back and wrecks out the old system, while in-
specting for restoration, leaning pedestals, etc. 
It also is important to accurately track the rebuild 
progress on a set of maps. I find color coding 
the progress very helpful. 

COMMUNICATIONS 

TECHNOLOGY 

Upcoming 

editorial focus 

February 
Headends 

March 
Status monitoring 

April 
Construction 

For editorial information, contact: 
Wayne Lasley, Editor in Chief 
Rikki Lee, Managing Editor 

For advertising information, contact: 
Paul Levine, Publisher 
Rob Stuehrk, Associate Publisher 
(303) 792-0023 
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That's the kind of effort we put out. 
Because that's what it takes to become the 
leading CATV standby power system manufac-
turer in North America. That's what it takes to 
design the technology that sets the standards in 
the industry. And that's what it takes to beat 
the competition. 

Efficiency. Alpha has developed 
standby power supply transformers 
rated at 9407o efficiency — the 
highest in the industry. And this 
without sacrificing quality, thanks 
to superior engineering. 

Cost of Ownership. Alpha 
systems cost less because our effi-
ciency, reliability and performance 
monitoring result in lower mainte-
nance and operating costs. 

Modularity. Alpha pioneered functional 
modularity. Just add simple plug-in components 

and your standby power system is updated with 
the latest innovations from Alpha's R&D labs. 

Uninterrupted Power. Alpha's transfer time 
is so immediate that we offer standby power 
with the advantages of uninterruptible power. 
Uninterrupted power means uninterrupted ser-

vice to your subscribers. 
Innovation. We're never con-

tent. We're always looking for 
ways to improve. That's why the 
industry looks to Alpha for in-
novations in standby power. Single 
ferro-resonant design. Temperature 
compensation. "Smart" battery 
charging. Performance monitoring. 
Status monitoring. Major innova-
tions resulting in real bene-

fits — and all introduced by Alpha 
Technologies. 

And have we finished yet? Don't bet on it. 
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ALPHA TECHNOLOGIES 

W.e're here lo Back You Up. 

3767 Alpha Way Bellingham, WA 98225 
206-647-2360 FAX: 206-671-4936 

Antrim Ave. Burnaby B.C. V5J 



PRODUCT NEWSIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

23 GHz link 
The MIcroNET 23 fiber extension link from 

Microwave Networks is a 23 GHz microwave 
radio link for extension of fiber-optic data net-
works when a fiber connection is not possible. 
The product features up to 10 Mbps data rate 
operation with basic Manchester encoding, pro-
tocol independence, field tunable frequencies 
and transient surge protection. 

For further details, contact Microwave Net-
works, 10795 Rockley Rd., Houston, Texas 
77099, (713) 495-7123; or circle #131 on the 
reader service card. 

Cable spacers 
Panduit introduced its stackable cable 

spacers with large openings for four-way entry 
of cable ties. The spacers are used to separate 
cable from a support strand or another cable 
in underground or aerial support applications. 
One spacer snaps into another to increase 
height by 1/2-inch increments with each addi-
tional spacer. 

For further details, contact Panduit Corp., 
17301 Ridgeland Ave., Tinley Park, Ill. 
60477-0981, (312) 532-1800; or circle #138 on 
the reader service card. 

Compactor/driver 
The Model 4700 Ho-Pac from Allied can be 

utilized in narrow trenches, in slope and excava-
tion compaction and as a driver for beams, 
piling and sheeting. It is specially designed for 
mini-excavators, small skid-steer loaders, 
rubber-tired backhoes and trenchers with 
bucket. The product features a rotating eccen-
tric for vibratory and impulse force, 7 gpm oil 
flow and 12-inch wide baseplate. 

For additional information, contact Allied, 
5800 Harper Rd., Solon, Ohio 44139, (216) 
248-2600; or circle #137 on the reader service 
card. 

BTSC encoders 
Wegener Communications has added two 

BTSC encoder configurations to its product line, 
the Model 1601-56 BTSC encoder system and 
the Model 1602-95 BTSC encoder The 1601-56 
incorporates up to four stereo encoders in a 
single mainframe, while the 1602-95 BTSC en-
coder is a low-profile single unit configuration. 
Both feature the addition of selectable high/low 
impedance and balanced/unbalanced audio 
interfaces, selectable stereo/monaural local 
commercial insertion and barrier strip 
interconnections. 

For further information, contact Wegener 
Communications, 11350 Technology Circle, 
Duluth, Ga. 30136, (404) 623-0096; or circle 
#113 on the reader service card. 

Microwave products 
Channel Master unveiled several new Micro-

Beam CARS band relay products designed 
specifically for CAN applications. The products 
utilize broadband, tower-mountable microwave 
system equipment to distribute signals to multi-
ple receive sites without supertrunks, additional 
remote headends or special equipment 
environments. 

For additional details, contact Channel 
Master, PO. Box 1416, Industrial Park Dr., 
Smithfield, N.C. 27577, (919) 934-9711; or cir-
cle #134 on the reader service card. 

IPPV system 
Oak Communications introduced its Sigma 

ASAP (automatic self-authorized purchasing) 
impulse pay-per-view (IPPV) system integrated 
within its Sigma line of set-top terminals. For the 
subscriber, ordering of PPV programming is ac-
complished with two key strokes (MODE BUY). 
Sigma's on-screen messages prompt for all in-
put from the simplest to the most complex trans-
actions. For the cable operator, the system per-
mits immediate PPV authorization to an un-
limited number of subscribers on multiple PPV 
events, purchasing tailored for on-channel or 

off-channel ordering or both, advanced order-
ing of upcoming PPV events, subscriber home 
shopping services, ratings research and system 
error function recall. 

For more information, contact Oak Commun-
ications, 16935 W. Bernardo Dr., Rancho Ber-
nardo, Calif. 92127, (619)451-1500; or circle #130 
on the reader service card. 

ENG bandpass filter 
The Model 5948 E NG channel bandpass filter 

is available from Microwave Filter for any chan-
nel within the 1,990-2,110 MHz ENG band. 
Center frequency insertion loss is less than 0.5 
dB and return loss is greater than 17 dB over 
the 0.5 dB roll-up band of ± 8 MHz. Selectivity 
is greater than 30 dB at ±16 MHz from center 
frequency. 

For more information, contact Microwave 
Filter, 6743 Kinne St., East Syracuse, N.Y. 13057, 
(315) 437-3953; or circle #135 on the reader 
service card. 

Pedestals 
Pyramid Industries introduced its VTP series 

of vault-top pedestals. The series is designed 
to protect active and passive equipment and 
is available in three sizes: VTP 1419, VTP 1324 
and VTP 1730. The pedestals come complete 
with bracketry and hardware necessary for in-
stallation in the field. 

For more details, contact Pyramid Industries, 
P.O. Box 23169, Phoenix, Ariz. 85063, (602) 
269-6431; or circle #129 on the reader service 
card. 

Self-fusing tape 
Polychem has developed Polyflex SFT-150 

self-fusing tape for use in housing to housing 
connections, drop connections and all aerial or 
underground connections where the use of an 
open flame is prohibited or undesirable. Accord-
ing to Polychem, this product features excellent 
weatherability, —55° C low temp flexibility and 
clean stripping. 

For more information, contact Polychem Elec-
tronics, 420 Boulevard, Suite 101, Mountain 
Lakes, N.J. 07046, (201) 316-5775; or circle #132 
on the reader service card. 
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The right way for installers 
to figure out what's wrong. 

The best time to discover a sub-
scriber installation problem is at 
hook-up. Before you have to make 
an expensive service call. 

That's whyWavetek devel-
oped MicroSAM, a new 
hand-held installer's meter 
that gives digital readouts 
of channel signal levels. 

For instant trouble-
shooting. 

If an installer discovers 
a problem, he can track 
it down simply by 

retracing his steps. Testing every 
point from the TV to the tap. Until 
he finds it. 

An LCD display gives the exact 
signal level (without dummy 
lights or needles to read.) 
At three frequencies, not just 
two. Frequenciesyou set, not 
the factory. 

MicroSAM has program-
mable band ranges up to 
550 MHz. At ± 1 dB 
accuracy, with 0.1 dB 
resolution. 

Reader Service Number 46. 

And a suggested list price of 
only $369. 

MicroSAM gets rid of the guess-
work. So you get it right the first 
time. 

Call Wavetek at 1-800-622-5515 
(in Indiana call 317-788-5965) for 
more information and the name of 
the nearest MicroSAM distributor. 

WAva-ra K 
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Cooling module 
According to General Devices, its Model 

D-4118 cooling module provides adequate cir-
culation of cool air for the efficient and safe 
operation of instruments, printed circuit boards 
and power supplies. The module requires no 
assembly, with all mounting hardware and ad-
justable rear brackets included. The user may 
specify up to nine fans in one module. 

For additional information, contact General 
Devices, P.O. Box 39100, Indianapolis, Ind. 
46239, (317) 897-7000; or circle #141 on the 
reader service card. 

Stereo generator 
Leaming Industries is offering the MTS-2B 

BTSC stereo generator with LED bar graph 
metering and frequency response flat out to 15 
kHz. The product encodes satellite or local pro-
gramming into the BTSC format using dbx com-
panding. True AGC is built in to reduce the audio 
level adjustment routine from the technician's 
schedule. There are two pairs of left and right 
inputs (adjustable from the front panel), which 
may be selected by local or remote control. The 
built-in stereo synthesizer may be used 
with mono services, backup audio or local ad 
insertion. 
A Bessel-null test tone generator is included 

to precisely set the deviation and both 4.5 MHz 
and composite baseband outputs are provided. 

For additional details, contact Leaming In-
dustries, 180 McCormick Ave., Costa Mesa, 
Calif. 92626, (714) 979-4511; or circle #128 on 
the reader service card. 

Interface hub 
The multichannel TransHub FM to VSB-AM 

from Catel Telecommunications is designed for 
the ultimate in fiber-to-coax trunk transition, 
according to the company. Features include 
40-channel per fiber capability, 25-kilometer 
bidirectional fiber links without repeaters and 
broadband output of 550 MHz into coax trunks. 
It also is transparent to scrambling, BTSC and 
headend frequency plans. 
The product is intended to provide solutions 

to problems such as the carrying of scrambled 
channels or future HDTV signals on supertrunks 
and pay-per-view return links on trunks. 

For further information, contact Cate', 4050 
Technology Pl., Fremont, Calif. 94537-5122, 
(415) 659-8988; or circle #126 on the reader 
service card. 

Line extender 
The E-539 parallel hybrid device (PHD) line 

extender from C-COR Electronics is said to in-
corporate advanced double darlington hybrid 
circuitry for forward amplification. The parallel 
hybrid circuitry provides for increased output 
without additional distortion. A conventional 
hybrid circuit is utilized for amplification in the 
reverse pass band. 
The product is available with one or two out-

put ports and features a weatherproof, corro-
sion-resistant aluminum housing designed for 
either pedestal or aerial mounting. 

For more details, contact C-COR, 60 Decibel 
Rd., State College, Pa. 16801, (814) 238-2461; 
or circle #127 on the reader service card. 

Optical coupler 
Photocor is a multport bidirectional optical 

coupler made using Corning's integrated-optics 
technology. According to the company, the 
coupler is useful in applications requiring low 
loss and uniform splitting of optical signals. The 
technology makes feasible smaller components 
with more consistent performance than those 
currently available. 

For further information, contact Corning Glass 
Works, Corning, N.Y. 14831, (607) 974-9000; or 
circle #133 on the reader service card. 

Signal processor 
Pico Macom introduced its Model SP6O-U, 

a heterodyne signal processor with UHF-to-VHF 
conversion capability. The product features SAW 
filtering for 60 dB out-of-band signal rejection, 
spurious outputs down 60 dB, high adjacent 
channel rejection of 60 dB, low input signal 
capability, sync tip AGC, stereo signal com-
patibility, 45 MHz IF loop-thru and 100 percent 
burn-in. 

For further details, contact Pico Macom Inc.. 
12500 Foothill Blvd., Lakeview Terrace, Calif. 
91342, (818) 897-0028; or circle #140 on the 
reader service card. 

Ad creation 
The Adams-Russell Video Information 

Systems Division introduced the ARVIS 2000, 
also known as the AdView system. This prod-
uct is a broadcast-quality ad creation machine 
that allows cable operators to create their own 

commercials by digitizing photo images to put 
onto videotape or transmit via modem for broad-
cast. With AdView, cable operators can offer 
advertisers that traditionally use print media, 
such as car dealerships, real estate companies, 
retailers, restaurants, etc., the opportunity to do 
broadcast advertising. 

For further information, contact Adams-
Russell Video Information Systems Division, 300 
Second Ave., Waltham, Mass. 02154, (617) 
890-5850; or circle #124 on the reader service 
card 

Reporting system 
CableTek announced the availability of its 

CableMax system, designed to offer on-line up-
date and inquiry capabilities to cable systems 
of fewer than 15,000 subscribers. The system of-
fers users the full advantage of CableTek's mail-
ing and inserting services and on-site inquiry, 
data base updates and reporting. CableMax 
features a report writer that complements 
CableTek's industry standard reporting package 
by providing users with information on-site and 
demand. Inventory for both addressable and 
non-addressable converters is supported, as well 
as addressable interfaces for popular converters. 

For additional details, contact CableTek, P.O. 
Box 11908, Lexington, Ky. 40578-1908, (606) 
259-1366; or circle #115 on the reader service 
card. 

CA'TV enclosures 
Moore announced two CATV security 

enclosures, the Moore Econo-Box and the 
Moore Hinged-Lid Box. The Econo-Box is an 
MDU enclosure said to deliver security and 
durability. The open-side design facilitates 
access and allows the use of a smaller, more 
economical unit. 

With the Hinged-Lid Box, the lid slides below 
the interlocks and swings out. Both the lid and 
the hingepins can be removed and replaced 
if necessary. If the box is not locked, the lid will 
not stay in the closed position. Security features 
include top and bottom interlocks running the 
full length of the lid, heavy gauge steel, fillet weld 
construction and tight manufacturing 
tolerances. 

For more information, contact Moore Diver-
sified Products, 1441 Sunshine Lane, Lexing-
ton, Ky. 40505, (606) 299-6288; or circle #122 
on the reader service card. 

Channel elimination 
Qintar announced the availability of its chan-

nel elimination filter Model CEF that eliminates 
a full 6 MHz-wide channel, enabling insertion of 
another channel in its place. The overall on-
channel suppression is —55 dB minimum at the 
video carrier with adjacent channel loss of —4 
dB maximum. The Model CEF-* is available in 
Channels 2-6 and the Model CEF-R-* is available 
in Channels A-I and 7-13. 

For further details, contact Qintar, PO. Box 
6579, Westlake Village, Calif. 91359-6579, (800) 
252-7889; or circle #117 on the reader service 
card. 
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Commercial Decoder 

VIDEO 
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laler 
cable equipment, inc. 

969 Horsham Rd. . Horsham, Pa. 19044 
Call Toll-free 800-523-5947 

in Pa. 800-492-2512 
Reader Service Number 47. 

'Videocrpher is a Registered Trademark of General Instrument Corp 



Pre-amplifier 
Pico Macom's Model M PA-25 mast-mounted 

pre-amplifier is said to enhance antenna perfor-
mance, broadcast signal strength and television 
picture quality. The product features high input 
capability, low noise figure and out-of-band inter-
ference filtering to prevent picture degradation 
caused by reception of other RF transmissions. 
Switchable FM traps within the pre-amplifier pre-
vent interference by FM frequencies. 
The product also includes selection between 

input terminals for 75- or 300-ohm cable, light-
ning protection all-weather performance and in-
door power supply. 

For additional information, contact Pico 
Macom, 12500 Foothill Blvd., Lakeview Terrace, 
Calif. 91342, (818) 897-0028; or circle #121 on 
the reader service card. 

Antenna 
DH Satellite has designed a deep .25 F/D ratio 

dish to reduce terrestrial interference. This 
12-foot all-aluminum antenna is made by the 
spinning process on an all-steel mandral and 
transported in one piece. Although it is primarily 
used with C-band, it has a very high efficiency 
at K-band, according to the company. 

For more information, contact DH Satellite TV, 
P.O. Box 239, Prairie Du Chien, Wis. 53821-9990, 
(608) 326-8406; or circle #139 on the reader 
service card. 

Multiport decoder 
Pioneer Communications of America is devel-

oping a multiport descrambler compatible with 
the Electronic Industries Association's IS-15 
multiport standard, already being implemented 
on some television models. It allows the sub-
scriber to utilize all the features of the television, 

without a converter box and two remotes. Ac-
cording to the company, costs will be reduced 
as manufacturing will be simpler with this prod-
uct, which consists primarily of data com-
munications and descrambling circuitry. 

For further details, contact Pioneer Com-
munications of America, 600 E. Crescent Ave., 
Upper Saddle River, N.J. 07458-1827, (201) 
327-6400; or circle #123 on the reader service 
card. 

Agile modulator 
According to Jerrold, its S300M modulator is 

ideal for smaller cable systems. The product in-
corporates SAW-filtered frequency agility over the 
54-300 MHz band and is only 13/4  inches high, 
fitting most header-id racks. It features front panel 
control switches, 60 dBmV output capability and 
is BTSC stereo-compatible. 

For additional details, contact Jerrold Division, 
General Instrument Corp., 2200 Byberry Rd., 
Hatboro, Pa. 19040, (215) 674-4800; or circle 
#120 on the reader service card. 

Generators 
Viewsonics has announced the availability of 

two models of comb generators (CW oscillators) 
that are NiCad-battery operated. Model VS-
OSC-7 produces 50 dB of signal at 7, 14,21 and 
28 MHz, while Model VS-OSC-50-600 produces 
34 dB of signal every 50 MHz from 50-600 MHz. 
Both operate four to eight hours when batteries 
are fully charged. 

For more information, contact Viewsonics, 170 
Eileen Way, Syosset, N.Y. 11791, (516) 921-7080; 
or circle #114 on the reader service card. 

Sound system 
Kenwood announced its digital CATV sound 

system that elevates cable audio transmissions 
to digital quality similar to the com pact disc with 
no loss in signal quality, according to the com-
pany. The system consists of a transmitter ter-
minal and a nearly unlimited number of sub-
scriber receiving terminals. It features a high 
signál-to-noise ratio and a wide dynamic range 
even in weak field areas. 
The system is said to be highly economical 

because eight stereo channels are transmitted 
on a single TV channel's bandwidth. Employ-
ing pulse code modulation ensures low noise 
levels as the digital signals are consolidated into 
one channel for transmission. 

For more details, contact Kenwood, PO. Box 
22745, 2201 E. Dominguez St., Long Beach, 
Calif. 90801-5745, (213) 639-9000; or circle #125 
on the reader service card. 

Commercial inserter 
Texscan MSI has produced the ComSerter-192 

(CSR-192) with full stereo capabilities, CMOS 
non-volatile memory and simplified tape mark-
ing. This product provides auxiliary source in-
put and preview of spots before air. The CSR-192 
is also capable of dubbing without degradation 
of data and the use of time base correctors is 
possible through an external processor loop. Ac-
cording to MSI, installation and serviceability is 
simplified with the new design while maintain-
ing compatibility with all other MSI ComSerter 
models and associated software packages. 

For more information, contact Texscan MSI 
Corp., 124 Charles Lindbergh Dr., Salt Lake Ci-
ty, Utah 84116, (800) 367-6011; or circle #116 on 
the reader service card. 

Clock controller 
Channelmatic introduced the Li'l Ben clock 

controller, a seven-day programmable controller 
especially suited for applications in headends 
to automate switching between several services 
sharing a single channel slot. The basic unit has 
eight outputs that can be individually pro-
grammed to turn on or off up to 100 times. Out-
put events are controlled to within one-second 
resolution. A simple four-key pad is the pro-
gramming interface, and LED indicators show 
program and operating status. 

For further information, contact Channelmatic, 
821 Tavern Rd., Alpine, Calif. 92001, (800) 
231-1618; or circle #119 on the reader service 
card. 

Addressable system 
AM Communications unveiled its new 

DROPguard product line, designed for use in 
high churn areas. The device turns subscribers 
on and off from a computer terminal at a central 
location, eliminating the need for service calls. 

For more details, contact AM Communica-
tions, P.O. Box 505, Quakertown, Pa. 18951, (215) 
536-1354; or circle #118 on the reader service 
card. 
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QRF JPP2 
POWER PACK 

„ease. .1101 

• 
• 

ei • 

• $125.00 

YOU WILL NEVER HAVE TO GO THROUGH HELL AGAIN! 

QRF POWER PACKS CAN ENDURE THE 
FORCES OF NATURE AND EVEN YOUR 

POWER LINE COMPANY. 
(Quality RF Services is not a sales agent for Jerrold Electronics) 

(305) 747-4998 (800) 327-9767 (800) 433-0107 (in FL) 

oJ  
QUALITY R.F. SERVICES, INC. 

850 PARK WAY 

JUPITER, FL 33477 

*Replacement Components* *Upgrade Electronics* *Repair Service* 
7 Send Replacement 

System Name  Components Catalog 

Address   Send information on 
repair service. 

Send information on 
Circuit Boards to 
increase your 
channel capacity. 

Please: CT 1/88 

City/State   ZIP   

Telephone ( 

Your Name    Position   

Equipment Used in System 

DMV 

Reader Service Number 48. 
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Microdyne's new C/Ku-band receiver delivers more 
performance and reliability than any other. 

Exceptional video quality 
The 1100-CKR satellite video receiv-

er delivers consistent superior video 
quality through the use of Microdyne's 
patented optimal threshold extension 
demodulator. 

Maximum flexibility 

Front panel control of the tuner in 
one megahertz steps assures you of sim-
ple fast tuning of any C or Ku-band 
transponder and the 950-1450 
MHz input frequency makes 
it a perfect match for use with 
low cost LNCs. 

We designed the CKR with a 70 
MHz IF so that you can install inex-
pensive trap filters to minimize terres-
trial interference. 

A low distortion subcarrier demod-
ulator is utilized to give clear, crisp 
audio that perfectly complements the 
CKR's unexcelled video. 

The CKR is fully compatible with 
all popular scrambling systems such as 
VideoCipheï and BMAC:' 

CALL Yes. I want to know more about 
Microdyne's new 1100 CKR C & 
Ku-band Receiver. 

NOW 
Anixter Communications 1-800-323-0436 

TVC Supply 1-800-233-2147 

IIIINIM1111111\ 
• :11 117 
• • • 

Reputation for quality 
The 1100-CKR is cost competitive 

with imported satellite video receivers, 
but it's manufactured in the USA to 
military quality assurance specifica-
tions MIL-I-45208A. 

Headend space is a 
valuable commodity 

So before you give up more space for 
less value, call one of our factory author-

ized distributors and get the 
facts on the new 1100-CKR, 
inch for inch the best satellite 
receiver you can buy. 

Microdyne Corporation 
P.O. Box 7213 • Ocala, FL 32672 • (904) 687-4633 • TWX: 810-858-0307 
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o 
Hughes AML reference data 

By Ron Hranac 

Jones Intercable Inc. 

o 

o 

MTX-132 multichannel microwave transmitter 
power output vs. channel/bay configuration 

(+40 dBmV input) 

Number of 
bays 
1 
1 
2 
3 
3 
4 
5 
6 
7 
8 
9 

10 

Number of 
channels 

1-8 
1-8 
9-16 

17-24 
17-24 
25-32 
33-40 
41-48 
49-56 
57-64 
65-72 
73-80 

Number of 
output ports 

2 
4 
4 
4 
8 
8 
8 
8 
16 
16 
16 
16 

Power 
output (dBm) 

+16 
+13 
+ 13 
+12 
+ 10 
+10 
+9 
+9 
+7 
+7 
+6 
+6 

STX-141 and STX-141A high-power microwave transmitter 
power output vs. channel/bay configuration 
(+40 dBmV input; 4 channels per 8-foot rack) 

STX-141 STX-141A 
Number of Number of Number of power power 

bays channels output ports output (dBm) output (dBm) 
1 1-4 1 + 30 +33 
2 5-8 2 +27 +30 
3 9-12 4 +24 +27 
4 13-16 4 + 24 +27 
5 17-20 8 +21 +24 
6 21-24 8 +21 +24 
7 25-28 8 +21 +24 
8 29-32 8 +21 +24 
9 33-36 16 + 17 +20 
10 37-40 16 + 17 +20 
11 41-44 16 + 17 +20 
12 45-48 16 + 17 +20 
13 49-52 16 + 17 +20 
14 53-56 16 + 17 +20 
15 57-60 16 + 17 +20 
16 61-64 16 + 17 + 20 
17 65-68 16 + 17* +17 
18 69-72 16 + 17* +17 
19 73-76 16 + 17* +17 
20 77-80 16 + 17* +17 

*STX-141A transmitters must be used in bays 17-20 to obtain + 17 dBm output. 
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OLE-111 microwave line extender 
output power 

(for -65 dB CTB output distortion) 

Number of 
channels 

1 
12 
24 

35 
60 
80 

Output 
power (dBm) 

+ 20 
- 2 
- 6 
-8 
-11 
- 12.5 

AML microwave repeater 
output power 

(for -65 dB CTB output distortion) 

MWB 122-4 
Number of repeater 
channels output (dBm) 

12 -1.5 
24 -5.5 

35 -7.5 
60 - 10.5 
80 - 12 

FFR-123 feed-
forward repeater 
output (dBm) 

+7 
+4 
+2 
- 1 
-25 

Pilot tone and 
crystal oscillator frequencies 

Frequency (MHz) 
73.956140 
73.963450 
74.302339 
74.309649 
75.429824 
75.437134 
75.780701 
75.788011 
72.959065 
72.725146 
72.833333 

74.852339 

Group 

C-HRC 
D 
D-HRC 
E 
E-HRC 

F-HRC 
BBH 
BBL 
Austrian 

Finnish 

HPOLE-112 high-power microwave 
line extender output power 

(for -65 dB CTB output distortion) 

Number of 
channels 

1 
12 
24 
35 
60 
80 

Output 
power (dBm) 

+ 24 
+ 3 
- 1 
- 3 
- 6 
- 7 5 

OLE-111 microwave line extender 
with FFA-160 microwave 

feedforward power amplifier 
output power 

(for -65 dB CTB output distortion) 

Number of 
channels 

1 

12 
24 
35 
60 
80 

Output 
power (dBm) 

+ 29 
+ 7 
+ 4 
+ 2 
- 1 
- 2 5 

LNA 
Single-stage 
Dual-stage 

LNA specifications 

Noise figure 
3.5 dB 
3.7 dB 

Gain 
7.5 dB 
15 dB 
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o 

o 

o 

AML 300 MHz and 450 MHz 
receiver distortion specifications 

Without With single-
LNA  stage LNA  

35 60 35 60 
Ch. Ch. Ch. Ch. 

C/N 53 dB 53 dB 53 dB 53 dB 
CTB - 86 dB - 80 dB - 78 dB - 72 dB 
XMOD - 85 dB - 79 dB - 77 dB - 71 dB 

AML 550 MHz receiver 
distortion specifications 

(with single-stage LNA) 

35 60 80 
Ch. Ch. Ch. 

C/N 53 dB 53 dB 53 dB 
CTB - 87.5 dB - 82.5 dB - 80 dB 
XMOD - 87.5 dB - 82.5 dB - 80 dB 

RM-2A receiver monitor 
test box readings 

Switch position Acceptable readings 
VAC 1.8 to 3 VDC 

(for 18 to 30 VAC powering) 
3.6 to 6 VDC 
(for 36 to 60 VAC powering) 

- 20V 19.5 to 20.5 VDC 
+ 24V 22.8 to 25.2 VDC 
Source alarm 0.5 VDC 
High alarm 0.5 VDC 
Low alarm 0.5 VDC 
AGC voltage Refer to AGC curve chart 

supplied with receiver 
Calibrate 2,870 ohms ( + 30 ohms) 
Temperature 3,340 to 3,890 ohms 

Source phase lock - 6 to - 14 VDC 
Error voltage - 4 to - 14 VDC 

Data courtesy of Hughes Microwave Communications Products, Torrance, Calif. 
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You know how 
important your job 

Do you know how 
important job safety is? 
Poles and extension ladders are crucial elements of the careers of 
installer technicians and field personnel. Learning how to work 
with them properly is more than a matter of doing a job right— 
it's a matter of safety. 

The Society of Cable Television Engineers, Inc. (SCTE), in 
association with the Atlee Cullison Training School, Inc. (ACTS), is 
now offering two videotapes detailing the safest and best ways 
to climb poles and use extension ladders. 

T-1042 Pole Climbing—A comprehensive course which develops 
climbing skills and safety habits. Includes valuable information on 
climbing apparel and equipment, safe methods of ascending and 
descending poles, and testing poles to ensure safe climbability. 

Running time: 60 minutes 
Format: VHS or Beta 
SCTE member cost: $250.00 
Non-member cost: $290.00 

T-1043 Extension Ladders—A course designed to provide thorough 
and comprehensive instruction on the safe use of extension 
ladders. Includes segments on ladder positioning, transporting 
and carrying, securing, climbing, and safety. 

Running time: 35 minutes 
Format: VHS or Beta 
SCTE member cost: $175.00 
Non-member cost: S200.00 

• 

To Order: All orders must be prepaid. Shipping and handling costs are included. All 
prices are in U.S. dollars. SCTE accepts MasterCard and Visa. In order to qualify for SCTE 
member prices, a valid SCTE Identification Number is required, or a completed membership 
application with dues payment must be included with this order. 
Note: Videotapes are not returnable. 

Send orders to: 

SCTE 
669 Exton Commons 
Exton, PA 19341 

J' 

• 
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January 
Jan. 10-12: Caribbean Cable TV 
Association annual meeting, 
Frenchman's Reef Beach Resort. 
St. Thomas, U.S. Virgin Islands. 
Contact Andrea Martin, (809) 
774-2080. 
Jan. 12-14: Jerrold technical 
seminar on applying problem-
solving technology, Quality Hotel, 
Los Angeles. Contact Jerry 
McGlinchey, (215) 674-4800. 
Jan. 18-20: SCTE Florida 
Chapter seminar on fiber optics, 
Hyatt Orlando Hotel, Orlando, Fla. 
Contact Dick Kim. (813)924-8541; 
or Pat Luckett. (305) 660-5524. 
Jan. 20: Colorado Cable TV 
Association winter meeting, 
Denver. Contact Steve Durham, 
(303) 863-0084. 
Jan. 26: SCTE Satellite Tele-
Seminar Program on digital 
TDRs and Part II of "Signal pro-
cessing centers," 12-1 p.m. ET on 
Transponder 7 of Satcom F3R. 
Contact (215) 363-6888. 
Jan. 26-28: C-COR Electronics 
technical seminar, San Francisco. 
Contact Shelley Parker, (814) 
238-2461. 

Jan. 29-30: Society of Motion 
Pictures and Television Engin-
eers annual television conference, 
Opryland Hotel, Nashville. Contact 
John Varrasi, (914) 761-1100. 

February 
Feb. 2-3: Arizona Cable Televi-
sion Association annual meet-
ing. Hyatt Regency, Phoenix, Ariz. 
Contact (602) 257-9338. 
Feb. 9-11: Jerrold technical 
seminar on problem-solving tech-
nology, Sheraton Hotel. Orlando, 
Fla: Contact Jerry McGlinchey, 
(215) 674-4800. 
Feb. 16-17: Jerrold technical 
seminar on LAN system tech-
nology. Ramada Hotel, Culver City, 
Calif. Contact Chris Tancredi, (215) 
674-4800. 
Feb. 17-19: Texas Cable Tele-
vision Association's Texas Show, 
Convention Center, San Antonio, 
Texas. Contact (512) 474-2082. 
Feb. 23: SCTE Satellite Tele-
Seminar Program on "Balance 
and alignment equipment for 
Scientific-Atlanta Series 6500 and 
6800 distribution equipment," 12-1 

p.m. ET on Transponder 7 of Sat-
com F3R. Contact (215)363-6888. 
Feb. 24-25: General Instru-
ment's "Cable insights: Taking the 
mystery out of cable television," 
Marina del Rey Hotel. Marina del 
Rey, Calif. Contact Jim Barthold. 
(215) 674-4800. 
Feb. 29-March 2: School of 
Lightning Protection Technol-
ogy seminar on lightning protec-
tion, Orlando, Fla. Contact (815) 
943-4005. 

March 
March 7-9: Center for Profes-
sional Development course on 
fiber-optic communications. 
Arizona State University, Tempe. 
Ariz. Contact (602) 965-1740. 
March 7-10: Information Gate-
keepers' Military and Government 
Fiber-Optics and Communications 
Exposition (MFOC '88), Hyatt 
Crystal City, Washington. D.C. Con-
tact (617) 232-3111. 
March 22-23: COMBEC '88. 
Montreal Convention Center. Mon-
treal, Quebec. Contact (416) 
536-4621. 

Planning ahead 
Feb. 17-19: Texas Show, 
Convention Center, San An-
tonio, Texas. 
April 30-May 2: NCTA 
Show, Convention Center, 
Los Angeles. 
June 16-19: SCTE Cable-
Tec Expo, Hilton Hotel, San 
Francisco. 
Sept. 7-9: Eastern Show, 
Atlanta Merchandise Mart, 
Atlanta. 
Sept. 27-29: Great Lakes 
Expo, Detroit. 
Oct. 4-6: Atlantic Show, 
Convention Center, Atlantic 
City, N.J. 

March 22-24: C-COR Elec-
tronics technical seminar, In-
dianapolis. Contact Shelley Parker, 
(800) 233-2267. 
March 29: SCTE Satellite Tele-
Seminar Program on signal 
leakage detection, 12-1 p.m. ET on 
Transponder 7 of Satcom F3R. 
Contact (215) 363-6888. 
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High-definition television 
By Walter S. Ciciora, Ph.D. 
Vice President ot Technology 
American Television and Communications Corp 

Interest in high-definition television (HDTV) has 
been building at an accelerating pace over the 
last year. Numerous demonstrations of the tech-
nology in the United States have served to stim-
ulate interest. HBO has been a leader in raising 
cable awareness of the potential of HDTV by cir-
culating a "white paper" on the subject and by 
providing demonstrations. As mentioned in last 
month's column, Bellcore has invested heavily 
in research on digital delivery of HDTV to the 
home over fiber It istimetocarefully think through 
the issues facing cable as HDTV standards 
evolve in the United States. 

Advanced television systems 
"HDTV" is a badly misused term. It is loosely 

applied to a variety of efforts that are under way 
to improve television pictures. The generic term, 
"advanced television" (ATV), which covers them 
all, is much more appropriate. HDTV is a subset 
of ATV. A committee called the Advanced Tele-
vision Systems Committee (ATSC) was formed 
several years ago to propose technical stan-
dards. It is patterned after the National Television 
Systems Committee (NTSC), which created the 
black and white TV standard still in use today. 
The committee later reconvened to ' shoehorn" 
color information into the unused corners of that 
signal. The ATSC divided ATV into three cate-
gories: improved NTSC, enhanced NTSC and 
HDTV. 
Improved NTSC is roughly defined as tech-

niques (applied to the N receiver) that do not 
require any significant changes in the transmis-
sion signal. It is fully compatible with existing TV 
receivers. "Compatible" is a rubber word, often 
stretched to meet the needs of the moment. A 
careful definition can avoid misunderstandings. 
"Compatible with NTSC" should mean that 
essentially all existing NTSC receivers should 
receive a pleasing, but not necessarily perfect, 
picture without any modification of the receiver 
or any external adapter boxes. Improved NTSC 
is of interest because, as NTSC receivers get bet-
ter, the performance gap between them and 
HDTV narrows. If the gap narrows too much, 
perhaps the consumer may not consider HDTV 
a worthwhile investment. 
Enhanced NTSC falls into two major 

categories, those approaches that retain some 
of the aspects of NTSC but do not remain com-
patible and those that are fully compatible with 
existing NTSC receivers. The first category would 
require an adapter box if it is to be viewed on ex-
isting NTSC receivers. The second category is 
much more interesting because all existing 
receivers would receive a pleasing picture while 
new, advanced receivers would provide an 
enhanced picture. The picture on existing NTSC 
receivers suffers some minor degradations such 
as slightly increased background noise or signal 

artifacts. But such compromises were found ac-
ceptable when color was added to the black and 
white standard. Existing black and white re-
ceivers suffered a minor image quality loss in 
order to make possible a new viewing experience 
for the purchasers of color receivers. 
A further splitting of enhanced NTSC pro-

posals separates them into those that retain the 
familiar NTSC aspect ratio (four units of width for 
three units of height) and those that provide a 
wide-screen display (16 x 9 or 5 x 3). The parts 
of the picture providing the additional width of 
the wide-screen display have been called "side 
panels" or "wings." 
There is a body of opinion that states that the 

wide screen is more important than the higher 
definition. According to that theory, ordinary 
NTSC definition with wings would be all that the 
average viewer would appreciate. It is certainly 
true that the wide-screen display is a difference 
from NTSC that can be noticed even when the 
TV set is off! NBC and the Sarnoff Labs recently 
announced an NTSC-compatible enhanced 
NTSC system with wide aspect ratio. The delivery 
signal for this system is completely contained in 
the current 6 MHz channel bandwidth. This work 
deserves close attention since cable may want 
to deliver it to subscribers. 

High-definition television 
The last AN category is HDTV. While there are 

formal definitions for minimum HON param-
eters, a good working definition is that the display 
provides a 16 x 9 aspect ratio with at least 800 
lines of resolution in the horizontal direction. 
My June column discussed the meaning of 

"horizontal lines of resolution." Briefly reviewing 
it, TV resolution is measured by the number of 
alternating black and white lines resolved on the 
TV screen. Vertically, the maximum number is 
determined by the scan line structure. There are 
practical considerations that reduce the actual 
vertical resolution. Horizontally, the maximum 
resolution is determined by the video bandwidth 
and the amount of signal processing required 
by the system. Because the NTSC picture is three 
units high and four units wide, the number of 
black and white lines resolved in the horizontal 
direction is reduced by three-fourths to make it 
easily comparable with the vertical number. The 
NTSC system incorporates no signal process-
ing to obtain its maximum horizontal resolution. 
Thus, the maximum horizontal resolution can be 
easily calculated. 
The NTSC baseband bandwidth is 4.2 MHz. 

A total of 525 horizontal scan lines are delivered 
every one-thirtieth of a second. This calculates 
out to 1/30 divided by 525, or 63.5 us per line. 
Of this, about 11.5 gs are used to retrace the elec-
tron beam from the end of one line back to the 
beginning of the next. Thus, there is a video 
active scan time of 52 gs. A 4.2 MHz sine wave 
would put 4.2 x 52, or 437 alternating black and 
white lines on the screen in the horizontal direc- issues for cable. 

"It is time to carefully 
think through the issues 
facing cable as HDTV 
standards evolve in 
the United States." 

tion. Reducing this by three-fourths for easy com-
parison with vertical resolution yields a maximum 
of 328 lines of resolution in the horizontal direc-
tion. (This is rarely achieved in practice.) Other 
video sources of interest include VHS videotape 
with resolution of 230 to ,240 lines, Super VHS 
with 400 to 450 lines and laser videodisc with 
400 lines. 

Let's do this sort of arithmetic on an HDTV 
system with 800 lines or horizontal resolution, 
1,125 scan lines every one-thirtieth of a second 
and a 16 x 9 aspect ratio. The time per scan line 
calculates out to 1/30 divided by 1,125, or 30gs. 
If we allow five gs for retrace, we have 25 is of 
active video scan time. Upconverting the 800 
lines of horizontal resolution by the inverse of the 
aspect ratio (16/9) yields 1,422 alternating black 
and white lines on the face of the tube. These 
lines can be created by a sine wave of 1,422 half-
cycles in 25 sis. And 711 cycles of sine wave in 
25 µS is 28.4 MHz; this is commonly quoted as 
30 MHz. Clearly, this is more bandwidth than 
most media can afford. 
The fundamental departure between NTSC 

and HDTV is that NTSC requires no signal pro-
cessing while all HDTV transmission systems try 
to find ways to com press the bandwidth by using 
extensive signal processing at the transmitter and 
at the receiver. Nearly all techniques involve build-
ing up resolution over several of the discrete pic-
tures. This works very well for still pictures; motion 
resolution suffers under this strategy. The real dif-
ference between the various proposals for HDTV 
is in the method of handling motion. The HDTV 
system with the most development investment 
behind it is the Japanese MUSE system. It 
manages to get the 30 MHz unprocessed band-
width down to 8.1 MHz. 

Signal robustness 
When HON is demonstrated side by side with 

an NTSC picture, the NTSC picture usually 
comes off a high-quality tape machine and is 
delivered at baseband to an RGB monitor. No 
transmission system is involved. The NTSC pic-
ture is usually excellent. A commonly heard corn-
ment is something like, "Boy, if I could only deriver 
pictures like that to my subscribers!" It is impor-
tant to realize that NTSC is a relatively robust 
signal with a high degree of tolerance to the 
imperfections of real-world cable systems. HDTV 
bandwidth compression techniques necessarily 
reduce the robustness of the signal. At the same 
time the subscriber will expect more because 
it's being sold as better. Thus, cable system tech-
nical quality will have severe demands placed 
on it. 

Next month I'll deal with more detailed HDTV 
fill 
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There's no end to the parts we supply daily. At 
Authorized Parts Company your repair and 
replacement needs are met within 24 hours. A faster 
turnaround increases'your productivity and profits. 
And our extensve in-‘tock inventory means the best 
prices for you. Turn to Authorized Parts Company 
for all your converter supplies. 

• Jerrold Bezels 
• JSX Cases 
• Hamlin Cases 
• other cases available 

• most cosmetic pieces 
• semiconductors 
• diodes • transistors 
• capacitors 

Authorized Parts 
Company 

For more 
information and 
our product 
catalog, call us at 
518-374-1113 
or 312-658-6900, 
or mail in the 

  coupon below. 

Authorized Ports 200 Berg Street 
Company Algonquin, IL 60102 

Please send me your catalog. 

Name   

Title   

Company  

Address  

City State Zip  

200 Berg Street • Algonquin, IL 60102 
312-658-6900 • FAX 312-658-0582 i—iTelePhone  

Reader Service Number 51. 



G1 VE US YOUR 
TIRED, YOUR OLD, 

YOUR BROKENaD OWN 
C ONVERIORS... 

Trade in your old convertors for new 
Jerrold or Hamlin products. When 
you buy your new convertors from 
Anixter, we'll buy your old conver-
tors and give you credit for their 
cash value. Besides reducing your 
idle inventory, you'll be surprised at 
the reduction in your net capital 
outlay. 

Introducing 
ACE 

The Anixter 
Convertor Exchange 

Program 

MIMI® 
COMMUNICATIONS 

Choose from our full line, all avail-
able from stock: 
• Jerrold JSX, DON, DP-5. DPV-5 
• Hamlin SC, MLD, CR, CAM 
You'll receive credit when you trade 
in any of these models: 
• Oak T35. FT35, M35(B) 
• Jerrold JRX, JSX, DRX 
DRZ (non-addressable) 
• Hamlin MCC. SPC, MLD 

Call an Anixter Sales Representative for details: 

WEST-ANAHEIM: (714) 779-0500. (800) 854-0443. ANCHORAGE: (907) 274-8525. DENVER: (303) 373-9200. (800) 841-1531. SEATTLE: (206) 251-6760. (800) 
426-7665. MIDWEST-CHICAGO: (312) 364-7000. (800) 544-5368: DALLAS: (214) 446-7337, (800) 231-5006. IRON MOUNTAIN, MI: (906) 774-4111. (800) 624-8358. 
SKOKIE, IL HDOTRS: (312) 677-2600: EAST-ATLANTA: (404) 995-5110, (800) 241-5790: LONG ISLAND, NY: (516) 293-7788. (800) 645-9510 NEW JERSEY: 
(201) 328-0980. (800) 631-9603; TAMPA: (813) 626-7115. (800) 237-6466; 

In an emergency. weekends and holidays or after 5 PM call toll free 11800) 3218167 
CORPORATE OFFICES. ANIXTER BROS., INC., 4711 Golf Road Skokle, IL 60076. (312) 677-2600 

Reader Service Number 52. 
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