Sew Breed of Feeds for Decp Antennas. (25 - 30 F/

New Feeds for Deep Dishes

By Mike L. Gustafso

Back in the days when this industry was only a gleam in the eyes of a few
intrepid souls, the only antennas available were cast-off terrestrial communica-

tion antennas.

hese antennas were deep an-

I rennas or low F/D antennas:
This meant that most of the
antennas had a Focal point divided by
Diameter, F/D, of .25 to 340, To com-
pute F/D all vou have to do is find the
focal point and divide it by the dia-
meter of the antenna.  One of my
antennas has afocal pointof 36 inches
and a diameter of 10 {feel. 36 inches is
the same as 3.0 feet so il we divide 3.0
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by 10.0; we geta F/Dh=. 0.3 F/Di=just
a simple way of conveying to anvone
else. in-a general way, what type of
antenna vou have.

So, with the availability of only .3
antennas, the early experimeters usad
what they could find. As the industry
grew, 4 few of the antenna manufac-
turers started using these surplus
terrezirial antennas for molds to huild
satellite antennas. This process was

quicker and eheaper than trying to
design and build theirown maold. They
didnt realize what kind of antenns
they were copyine. Terrestrial coms
munications links, like point te point
microwave =yvstems, operate over #
very short distanee from hill tog to hill
top. Inanapplication like that, certain
kinds ol antennas perform better than
others. It turned out that most links
were using .25 1o 3 F/T antennas




becanse of their excellent sidelobe
and noise performance.  Howewver,
what was good for a land microwave
'l‘._\.'.'-[l.’!]'l Wk n-::l nt‘{!t‘.‘i!i:il'il}' gﬂ-l'][‘i 1nr H
antellite communication system.

Terrestrial links run parallel 1o the
earth’s surface and therefore need to
have a minimum of the antenna “zee-
ing” the surface of the carth. Satellite
sysrems are generally looking up and
gway from the surface of the earth and,
wilhin reason, don't need to worry
about sidelobe performance or anten-
na noise. One of the trade-offs when
using a deep antenna was in gain ver-
sie zidelobe and noise performance,
.'Illﬁ thl.' anlenna hl-'!!H.!TH" [lHHI!Hr.. I |'!H.[ i!—:,
low F/I), the pain dropped but the
noise and sidelobes got better. The
gain {[]'up gommg from 875 down to .3
Ffl} is in the area of —1.0 dB but the
noise gets so much betier that the
change in carrier-to-noise ratio is only
about —0.5 dB. This gain change is
cauzed by the Teed svstem not being
ahle to “see” all the antenna’s reflect-
mgsurface egually well, Another way
of saving this is that the feed sees the
center of the antenna better than it
sees the edge of the antenna. As the
F/D drops so does the feed’s peri-
pheral wision, With the standard
sealer feed like the Chaparral Super
feed or Polarotor, the illumination
taper as it iz ealled. i= on the order of
17dB fora 0.3 F/Dantenns and 12 dB
for the 0,375 F/D antennas.  Any
signal coming from the edge of the
antenna 15 reduced by 17 dB a8 com-
pared to the signal coming from: the
center of the antenna. T'his difference
in lumination taper is the reason for
the gain difference between a deep
antenna and a shallow one.

This brings me to the point of this
article. Two companies have intrg-
duced new leeds that are supposed to
mmprove the performance of all those
0,3 F/Drantennas that are currenthy in
HEe These feeds, put out by
Chaparral Communications and Sea-
vev Engineering Associates, are sup-
posed to better illuminate the deeper
antennaz for hetter zain without in-
creasing antenna noize or sidelobes.

Lran aseries of seven lest= utilizing
Santennas all with F/IDV sl 0.25 to (.3
to determing how well each of these

Chaparral Polarotor [T with .3 F/D Adaptor Ring.

iy £ a
Chaparral Polarotor 11 with .3 F/D) Ring Installed.

Seavey Eng. ESR=-40X .3 F/LY Feed.




new products performed. The objec-
tive was to determine if the gain
increase was as advertized and what
effect, il any, the feeds had on sidelobe
and noise performance. The test pro-
cedure used was the same as that
outlined in the Nov./Dec. issue of
“Satellite TV Magazine™, [ will not
bore vou by going through that pro-
cedure, This will give vou an excusze to
bug vour [riends lor their eatlier
coples of thiz magazine.

A% you can see by the pictures, the
=eavey feed, called ESR - 40X, 15 a
whole new feed just for deep antennas,
The Chaparral feed is #n adaptor ring
that iz installed on the front of their
standard feed.

There were nlso subjective tests
performed. Tinztalled a Chaparral 3
feed ing on a @ {1 .25 F/D antenna and
the onlv way | know that it improved
the svstem was that the owner
wouldn't let me remove it Tt had o
stay on his system. A number of other
Chaparral feed rings were sent oul to
different userz and the reports were
ahout ag my data indicates, some saw a
lot of improvement and some saw very
little if any.

As the data indicates, both feeds
raised the sidelobe performance
about 1.0 dB. Thi= isn't a significant
change as most prime focus antennas
will normally maintain their sidelobes
inthe 15 to 20 dB range. The antenna

Dala.
Carrier-to-Nolse ratio.

Average
-+i{1.5 dB
+ .3 dB

Chaparral .3 feed
Seavey Eng. .2 feed

Antenna noise

Low High
+ 0.4 dB + 0.8 dB
4+ 0.0 dB 4+ .5 dB

Chaparral .3 feed = + 10 degrees Kelvin

Seavey Eng. .3 feed = +40 degrees Kelvin

Sidelobes.

Seavey and Chaparral feeds both indicated a = 1.0 dB increase in sidelobe

level.

Conclusions

Both feeds do what they sav they
can do. They illuminate a deep an-
tenna better than a standard feed, All
of the data is referenced to a standard
feed, in thiz case a normal Chaparral
zcaler feed dezigned to feed .35 to
A5 F/D antennas. The C/N improve-
ments are intenths ol a dB overthis so
called standard feed. [ picked this
feed 10 be used as the standard only
because this i= the feed most likely to
be found on a satellite svstem in back-
vard use. As indicated earlier, | con-
ducted many different test sessions.
The average is just that, the average
improvement over the standard feed.
The low data indicates the lowest
improvement | saw, and the hizhis the
highest improvement that [ mea-
sured.
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noise rise is a little more important.
The 10 degree rise by the Chaparral
feed is not a problem. but the 44)
degree rize of the Seavev indicates
that the illumination pattern of the
feedis alittle oo wide, and it is picking
upalot of the surrounding earth noise.,
This is also born out hy the lower
improvement in C/N of the Seavev
feed as compared to the Chaparral
feed. They both show C/N improve-
ment: the Seavey feed could he higher
if the noise pick up was a little less.,
Based on the data collected during
my tests as well as tests performed hy
others, not all deep antennas are

created equal. Youmay find that when

vou install ene of theze feeds on your
antenna that it does not appear to
improve performance. The signal
strength meter may rize but the pic-
tures don't get any better. Tf thiz hap-

pens to vou the fault iz with your
antenna, not the leed. Some of the
fiberglass aniennas do not maintain
their parabolic curve all the way out to
the edge of the antenna, When you
were using the standard feed, it was
not secing much of that cuter area of
the antenna. Now that vou are more
properly flluminating the surface of
the antenna, any errors out at the lip
will have more of an effect than he-
fore.

That brings up another trade-off
hetween a deep antenna and a shallow
one; The deeper the antenna the har-
der it is to hold the correct curve over
the whole surface. Thiz problem of
holding the correct curve seems to be
most often found in the Prodelin 8
piece 10 foot antenna. Prodelin is
probably the largest manufacturer of
(1.3 F/D antennas. All of these anten-
nas represent a natural market for
these new feeds, Prodelin makes
some of the finest commercial anten-
nas I have ever seen, but in this par-
ticular model T have measured as
much as % inch errors in the curve 6
inches from the outer lips. As long as
wa were using the standard feed and
under - illuminating the surface the
errors didn't matter, but now that het-
ter feeds are available these ervors will
have to be corrected. [f you own one of
these Prodelin antennas and you want
to try out one of these feeds. 1 would
sugrest yvou start with the Chaparral
ring just hecause it is so much cheaper
than the Seavey. [If voo note some
improvement, then vou con spring for
the more expensive leed.

T'he cost for the Seavey ESK -40X
feed i1s #2600, The Chaparral
Polarotor I with the .3 ring ig 210500,
Hvoualready have the Chaparral feed.
the ring itsell is $5.00, This ring just
snaps intoe place over the nose of the
Polarotor. In both cases, the feeds
incorporate polarization control elee-
tronies - hoth the servo feedback type
and straight [.C. electre motor type,
Beth feeds can interface with the new
breed of receivers that have the pol-
arization control circuits which are
controlled by Lhe receiver elec-
tronics.

With any new product there are

bound to he problems. After all, we

e r st
Coniinued



Our eyes are in focus Kk
with the:future... "
Come, enter-this world of

incredible viewing

pleasure, where the

quality and durability of

the past collides with the
precision technology of
tomorrow.. =2 ’*
ENTER THE WDHLDQF -
THE SPHINX .=,

THE SPHINX... THE SPHINX...
this antenna bears its name well, because all the advantages your customers are
like the Sphinx created by the greal locking for:
Egyptian civilization, it too s a # can easily be assembled within an hour
phanomenon. & précision workmanship = accurate design
THE SPHINX... ® high quallty picture » weatherprool * wind
a symbol of ingenuity, power, durability, resistant » compatible with any slectronic
eificiency and precision. system # will not crack, shrink or expand
THE SPHINX... THE SPHINX...
lzads lo the road of total lelevision, the most sophisticated antenna on the
Vi st ap i Yeure) S iy
way o clear
m:ﬂnﬂwﬂ:’ﬂ. the one that beats them all.
" THE SPHINX... : THE SPHINX...
the only antenna made of Reaction the FIRST and OMLY OME you should offer
Injection Malded (R.1.M.) polyurathans to your cusiomers.
structural foam o Insure quality, ; ;
consistency, lic accuracy and
resiatance to all climatic conditions.

INDUSTRIES PPD Inc.
U.B.A,

(819) 569-9531

INDUSTRIES PPD Inc.
1648, Belveders S1. South,
Eherbrooks, Que,
Canada J1H 4E4

(819) 569-9521

Fpn our eyes are focussed on the future




ive in an imperfect world. The
Chaparral .3 ring is supposed to ship
into place on the nose of the standard
feed. The ring will hold itself in place
by compression friction.. On & few of
the feeds on which Linstalled the rings,
the fit was so tight that I muined one
ring before | got it installed properly.

The usual method for installing the
ring i= to hold it in place with one hand
and lightly tap the other side of the
ring with & “small” hammer. Ifvou get
mad at it, bipger hammers are allowed
but all warranties are void if the ringis
returned o Chaparral bent in'a figure
Bpartern! Oncel got the hang of it the
rings seemed o get easier to install.

1 had some very real mechanical
problems tryving to install the Seavey
feedinall of my test antennas, In some
cases, [ was not able to install the feed
at all. Whether we like it or nof,
Chaparral feeds are used on 95% of
the non-commercial satellite systems
in use today. For a compeany like
Seavey to not make their leeds mech-
anically compatible with their main
competition iz not a very smart thing
to do. All T ask is that the throat size
and bolt pattern he the same on hoth
feeds. Il vou, the user, are going to buy
some other produet to try oot in your
system, you don'i want to be ferced
into rebuilding the system just to try it
out. Twould strongly recommend that
Seavey lock into making their feed
such that it will bolt into the same sup-
port that the Chaparral system uses.
This will greatly expand the numberaf
possible retrofit sales for the ESH - 40
X feed. Asitis now, there is ony one
feed support that will accept both the
Chaparral and the Seavey foed with-
out getting out the hacksaw. This is
the figure 7 feed support used most
often on the Prodelin antennas.

Hoth of these products perform as
they are supposed to. Now that there
are new feeds on the market for the
deeper antennas, the overall svatem
performance can be optimized. The
antennas with poor parabolic curves
will no longer be able tohide behind an
under-tlluminating feed, These anten-
nas will have to be corrected so that
the consumer can take full advantage
of the total reflecting surface. This will
become more critical as market pres-
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gures push for the smaller antennas
with large antenna performance. If the
efficiency of smaller antennas can be
improved by uzing one of these feeds,
then smaller antennas might be usahle
under 2 degree satellite spacing and
satellite power loss,

If vou elect to try out one of these
feeds. | would be interested in hearing

from vou.  Drop me a line and let o
know how it worked on your system,
1 get enoughof s response, [will repo
yvour findings in a future article
editorial. Until next time, good hy
with vour svstem and make sure it
weather-proof, Winter is just arour
the corner!

Seavey ESHA0X Installed In Antenna

Chaparral AF/D Feed On Antenna,. Note Adapter Hing
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GILLASPIE 2600
wireless remote

ARUNTA SSP-318 ARUNTA 416 INTERCEPTOR

steTen Processor professional quality with sleren

1REEORONA TDF ECLIPSE 1 %  TDF ir WIRELESS
display controller programable controller : antenna contraller

CAL AMP LNA'S - o
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roof mount antenna

FIBERGLASS
10, 13 16 & 20

TRITON DELTA GAIN
1 Pe B fiberglass

DANNEX 6’

spurn aluminum

WE ALSO STOCK: *SATTEC -~ CHAPARRAL -~ S5AT-PAK *® BOMAN * VIDARE
* THRESHOLD FILTERS * ROOF MOUNT KITS * ISOLATORS
* INSTALLATION AND SERVICE TEST SETS * POWER DIVIDERS

TRITON MARRKETING corp. 8 | N 2 21-6535
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COM-1B SATELLITE RECEHVER

Avcom COM 2A Satellite Receiver

Aveom of Virgmia, although not
one of the hig volume producers of
zatellite TV receivers, has a well
deserved reputation for manufactur-
ing a high performance receiver (witha
minimum of bells and whisties). Andwy
Hatfield, president and founder of
Aveom believes good basic perfor-
mance should come before the “win-
dow dressing”. Aveom has beeninthe
consumer satellite TV market az long
a= anyvbody and dates back o 19789,
For two years Andy Hatfield set the
gtandards for performance in the
home market.
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The Com 2A has evolved from the
griginal Com 2 introduced in the sum-
mer of 1982 and performance wise the
receiver certainly lives up to the stan.
dards of its predecessors. The re-
ceiver comes with a wired remote
control from which all funetions of the
receiver can be controlled including
continuous tuning channel selection,
audio tune, audio volume, wide or
narrow audio filter (280 KHz and 100
KHz), AFC defeat and scan. Most
controls must be switched from the
remote control sinee the front panel of
the receiver only contains a signal

strengih meter, adjustment=for metet
sensitivity, scan conirol and AF(
defeat. This receiver is designed to b
located out of the way and all op
erational econtrols can be accessed
from the remote wnit. In fact, yvou
could hide the receiver completely ou
of sight if vou buy the new options
remote control unit for the Com 2A.
This remote control has all the fes-
tures of the standard remote plus 8
field strength meter. Very handy!
Rear panel connectors include 70)
MHz IF input (from the downconver
ter), audio and video (RCA jacks)

Continued
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AVCOM" Update™ |} D>

%
AVCOM - 500 Research Road * Richmond, VA 23236 « 804-794-2500 “&5‘9@

-
¥* Attractive Styling Z,
- = % Scantune =
@I ¥ Tunable Audio with _

wide and narrow IF switch
COM-2A

¥* Comprehensive Remote Control
B

(Standard with COM-2A,
COM-2B

Optional with COM-2B)
% Sensitive Signal Strength Meter
¥* Remote Downconverter

¥* AVCOM Quality at a Low Cost

AVCOM's COM-20T High Stability Satellite Video remain on frequency without attention. The
Receiver is the answer to your need for a highly COM-20T is normally supplied with a remote
stable and reliable receiver for cable, private ca- downconverter and tunable audio. Optional con-
ble. radio stations, TV stations, BIZNET. News, figurations include fixed-tuned audio. internal
Weather & Music Services, and other dedicated downconverter, and downconverter switching for
applications. The COM-20T can be factoryor field multi-channel capability. Styling matches "8Y-
adjusted to a particular transponder and will COM's popular series of rack mount receivers.

The COM-60 Series »

for
Cost-Effective
COM-66T Multi-Channel
Installations
%* Commercial Quality 3 Compatible with SA's 6650 system 3% Rack Mount, standard

¥*iBouble Conversion % Flexible Downconverter (Use any degree and brand LNA) * High Stability

Al other inquiries phone 804-794-2500.

————— - — —_— e —

é\xJ;AI/COM’s Toll-free OrderLine 5Da%11'.“('}—4-41'.’:-25

00 (Orders Only) |




AVCOMCOM-2A&B
SATELLITE VIDEO RECEIVER

SPECIFICATIONS

DOWNCONVERTER, RDC-10 - REMOTE

Input Frequency:
Input Impedance:
Input Level:
Bandwidth:

Flatness:

IF Output Frequency:
[FF Output Bandwidth:
IF Qutput Impedance:
Image Rejection:
Supply Vaoltage:
Tuning Voltage:

RECEIVER, COM-2

IF Input Frequency:

IF Input Impedance:

IF Input Level:

IF Bandwidth (standard):
{other bandwidths available)
Threshold Level:

Video Specifications

De-emphasis:
Frequency Response:
Dispersion Removal:
QOutput Level:
QOutput Impedance:
 Dutput Polarity:
{Polarity is internally reversiblel

Tunable Audio Specifications (Standard)
Subcarrier Frequency:
Bandwidth, Dual:
De-emphasis:
Frequency Response:
Output Response:
Output Level:

3.7 to 4.2 GHz
50 ohms

—55 to —25 dBm
500 MH=z

+ BdB/100MHz
70 MHz

36 MHz

7o ohms

23 dB nominal

+ 23 V.D.C.

—6 to —14 V.D.C. nominal (via IF coax)

70 MHz
75 ohms
=50 to—20 dBm
28 MHz

Better than 8 dB C/N

CCIR 405-1, 525 lines
to 4.2 MHz

43 dB nominal

1 volt p-p

75 ohms

Standard, Negative Syne

4.5 to 5.0 MHz

280 KHz wide, 120 KHz narrow
75 microseconds

100 Hz to 15 KHz

600 ohm balanced or unbalanced
1 Volt, adjustable

remote control (12 pin Jones plugl,
and a 23 volt output for the downeon-
verter. Optionally available is 2 mod-
ulated {channel 3 or 4) RF output. a
video baseband output (unfiltered
video for stereo processors) and 4 pin
terminal strip which interfaces to the
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Chaparral Polarotor 1. Downconver-
ter tuning is DC coupled through the
70 MHz IF cable. Avecom recom-
mends-a minimum of 120" between
the downconverter and the receiver
and runs-of up to 600 feet mav be used
without undue attenuation.

The downconverter containz
relatively conventional single conve
sion image reject tvpe mixerwith a vl
MHz hybrid amplifier to boost th
output to the receiver. It connects b
the LKA through RG 214 (45 ft max
or RG 217 (100 ft max) cogx with 2



RIGHT: The Com-24A
satellite receiver with
the optional remote
control. The standard
remote is identical ex-
cept for the signal
sirength meter. (Note
Cable Connecting Re-
mole With Receiver).
LOWER RIGHT: Spa-
cious lavout of this
chassis makes servie-
ing easy. (Note Coax-
ial Delay Line in

Upper Right Hand
Corner).
connectors.  Sinee the unit is not

weatherproof it must be enclosed in &
Nema type enclosure or located in the
house which is not a problem as long
cable runs can be tolerated hetween

the LNA and the downconverter.
Avcom does offer a weatherproof
enclosure as an option.

The receiver circuitry is laid out on
individual circuit boards -- five in all.

70 MHz bandpass filtering is accom-
plished using conventional LC (I~
ductive/Capacitive] filters with hy-
brid amplifiers interspersed. A coax-
ial delay line demodulator and a Mini
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RIGHT: The Avcom downconverter must be
enclosed in a weatherproof box if mounted
outside. You can obtain such an enclosure
from Aveom as an option. BELOW: The Com-
2B is basically the same receiver without
remote capability. LOWER RIGHT: Rear
view of the COM-2A receiver.

T RTRT S

i

Circuits Lahoratories mixer remove
the information from the carrier which
then feeds througha CCIR flter tothe
video and audio processor stages. The
overall design is conservative, uses
standard components throughout,
and is extremely field serviceable.
Audio and video performance has.
historically been top notch with
Avecom receivers and the Com 24 isno
exception. The receiver offers low
threshold performance (minimum
signal) and of the receivers tested by
STV Magazine - only the Arunta 421
has equalled the sensitivity. The IF
bandwidth checked out at 28 MHz (4
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dB) which provides excellent detail
and color clarity. The picture was
pleasing to watch and sparkles on
weak transponders were not objec-
tionahle and in fact seemed much
smaller and softer than most re-
ceivers.

There is very little to fault on this
“no nonsense” receiver if vou are not
overly concerned with aestheties. The
Maodel COM 2B has identical circuitry

to the COM 2A but does not have the .

remote control feature - instead all
controls are on the front panel of the
receiver.

Alimited warranty of 120 days does

seem skimpy although in all fairmess
Avcom has a reputation for looking
after their customers long after the
warranty has expired. The owners
manual supplies all the interconnect
instructions but is very short and lacks
any trouble shooting assistance. The
receivers do mot come with any inter-
connecting cables or connectors (ex-
cept for the remote control cable on
the COM 2ZA).

At a list price of £995.00,($965.00
for the COM 2B) the receiver is not
cheap by today's standards but does
offer excellent performance,

* Kk N



ENIEK

PROGRAMMABLE
ANTENNA
POSITIONER

* Saginaw steering gear 36 volt 18" actuator with
feedback pot and over-running clutch standard,

* 12 month warranty on parts and labor for controller
and power supply.

1%\ @."eE-DYNAMICS:

Toll Free: 1-800-845-0813 6153 Airways Bivd.
In Tennessee: (615) 892-3901 Chattanooga, TN 37421

DEALER AND DISTRIBUTOR INQUIRIES INVITED




| was sick and tired of undependable
earth station controllers.

The best carth station con-
troflers on the market are
programmable, reliable, casy
to operate and priced right
When [ looked closely ['so0n
[ound several design tlaws
which could have been cor-
rected before they were put
om the shelves.

[t annoys mie to seea prod-
uct on the marker before it's
thoroughly ested. Asan
cngineer, | expect things to
work and keep on working.
After all, that's whar engi-
neering is all about.

My wife sometimes savs
I'm stingy, She's nghr, but |
also understand that quality
costs less in the long run. 5o,
[ keep an eve on every penny
and | malee sure thar our
praduets are the very best.

My engineers and [ care-
fully designed and tested the
Surveyor Eleven — a reliable;
dependable, comvenicnt and
reasnmably priced satellite
|l|E:ir.|.|I.

Here are the features that
malke the Survevor the
best on the market today:

Kent Research Corporation

2 ¥var Warranty [ know

the Surveyor Eleven
works, so ['1] give voua twir
vear warranty on parts and
labor, See what our compet:-
tion offers.

Reliability Noother

eoniri]ler wses a ooy
closed loop servo system
which gently starts and stups
the motor. You get much
lomger hife from your motor
gears and actuatorn

The Surveyor Eleven pre
vents motor burnout by
limirimg roasimmm torgue
and by delaying reversing
POWET.

Safety The Survevor
Eleven has UL Registeped
9 ¥DC motor dnve circuits,

The red LEDs tell you
when your actuaeor has
reached the adinstable maxi-
mium limits.

Both red LEDs lightupifa
control wire is disconnected,
saving you the expense of a
service call

Fail-5afe Memory The

Survever Eleven never
loses 1ts memory during a
power outage. Just set it and
torget it You don't have o
remember 1o change the
back-up battery every year.

Locks on Target  The

Survevor Eleven 15
mmune to FiScOUnting
from stray noise pulscs

It's also so accurate fwithim
0,030 inches of dead conter
thar it dieesn't need fine
tuning,

Settings won't dritt
because OUF CIFCULTS COMmpEn-
zate for line voltage fluctua-
TIoms, Lemperature changc_
aping and noise pulses

6 Option:] Remote
Conmol  The aptional
remote contral unit brangs
the convenience of the
Surveyor Eleven right toviouer
casy chanr
Easy Opertion  The
Surveyor Eleven is simple
to install; simple to program
and simple to operate.
One knob selects up to 12
satellites.

e e
Kent Research Corporation

We won't sell anything until it's just right.

SURVEYOR ELEVEN

1900 Burdett Avenue

s Perer B Rent
President

I’'m an engineer, so | made one myself!
I'll stand behind this one.”

Troy, MNew York 12180

1
This earth station cont
ler hias somerhing entirely
new: All the same relinhil]
features vou have come 1
expect in the Surveyor 58
are now in the new Suive|
Eleven—plus three new
features that put us fuerh
ahead of the pack:

Skew Compensation

The Survevor Eleven
automatically and accurs
compensates for skew anl
e haclowards Westar
satellites.

Polarzation You cx

the Surveyor Eleven gf
horizontal, vertical ar
receiver/remote polarizat
with the nn of alnoh @
need for a separate box.

Sean  Exclusivetodf

Surveyor Eleven is thi
Scan funcoon. Tt allowsy
o search chrough all 24 ¢
nels for the one you wani
without switching from
horizoieal to vertical poli
iration.

518/271-6870



ATTENTION:
SMATV INSTALLERS

Want to save money on your next installation and still be able to offer superb quality and
reliability to your customers?

Call High Frontier in Phoenix (800) 382-0395 or in Seattle (800) 424-4011 for information
on DX block downconversion commercial receivers and our other fine product lines,

DX » M/A COM * PRODELIN *» CALIFORNIA AMPLIFIER » PARACLIPSE =
CHAPARRAL  JANEIL * LUXOR + DRAKE * LOWRANCE KLM + HOUSTON
SATELLITE » MICROTENNA * TRANSIFIER * DB ENGINEERING
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The Power Supply

Part 11

By Gary Wheelus
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Figure 1. The Four Most Common Types OF Rectifier Circuits, (a) Hal -Wavie. (B)
Hali-Wave Voltage Doubler. (o) Full-Wave, Center-Tap. (d) Full-Wave Bridge.

Figure 1 shows the four most com-
mon types of power supplies: The half-
wave, the half-doubler, full-wave
center-tap, and full-wave bridge. All
these circuits are shown with an isolat-
ing power transformer, but they could
be connected directly to the AC line
(exeept for the full-wave rectifier in (c)
which needs a power transformer for
the center tap. The polarity of the DT
output voltage is positive in this illus-
tration, but it could be inverted or
made mnegative hy reversing the
diodes.

The approximate amount of DC
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output voltage can be calculated by a
formula if we assume certain con-
ditions exist or if we know some of the
controlling factors of the power sup-
ply. Im fisure 1, we will assume the
diodes are zilicon diodes and the load
current is 300mA. The formula is
VDC = 1.2 times Erms (Where Erms
=120 VAC), The factor 1.2 isused for
a power supply having an input capa-
citor (Ci) and silicon diodes. Using
this formula we find that the DC out-
put voltage for the hall-wave rectifier
infa)is 1.2 120=144 VDC. Forthe
voltage doubler in (b), the DC output

is 2 % 144 = 288 VD, For the full-
wave center-tap rectifier in (c), the
output is 144 VD, In this example,
we assume the total AC secondary
voltage i= 240V, with 120V for E, and
120V for E..

In (d), the full-wave bridge rectifier
uses the entire AC secondary voltage
for DC output voltage. The DC cutput
here would be 288 VDC with 240 VAC
mput to the bridge.

The half-wave rectifier iz again
illustrated in figure 2. The half-wave
rectifier is fundamental to all types of
power supplies, because any one



diode by itself can be only a half-wave
rectifier. The other circuits are just
combinations of half-wave diodes. A
full-wave rectifier is really two half-
wave diodes back to back, to conduct

the filter capacitor which is used to
remove the 60 Hz AC ripple from the
DC output voltage. The capacitor
input filter is necessary to provide DC
output voltage during the time when
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Fizurs 2. Hali-Wave Rectifier Circuits Without Filter. {al Positive DO Output. (bj
Diode Reversed For Negative D Cratput.
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Figure &, Line-Connected Hali-Wave Rectiliar With Filter

onopposite polarities of the AC input.
A voltage doubler can be considered
as two half-wave rectifier cirenits that
are effectively in series for DO out-
put voltage.

Figure 2 1a) and 2 (b} show the
opposite diode connections that make
the DC output voltage either positve
or nmegative. No filter capacitor is
shown here in order to show the hasic
waveforms of half-wave rectification,
The dicde in (a) only conducts on the
positive hall-cyele of the AC wave-
form, while the diode in (b) conducts
on the negative half-evele.

Mo power supply transformer is
used in figure 3 for this illustration of &
typical hali-wave power supply that is
not isolated from the power line, (0 is

the diode is not conducting,

Ri in series with Dy, is used as a
surge protection resistor. It limits the
peak current through the diode when
Ci is charging. The resistance is
generally 3 to 70 witha powerrating of
5 watts. When a power transformer is
used, Ki is not needed because the
secondary winding has the required
series resistance. This circuit has
positive DT output for B+ voltage.
The AC input iz applied to the anode
of D:. Notice that the B— side of the
power supply is connected to the
grounded, or neutral, side of the AC
input from the power line to reduce
shock hazard.

Infigure 3, the capacitor C; charges
fast through the very low resistance of

the rectifier diode when it conducts.
but discharges slowly through the load
resistance. As a result, Ci maintains
the DC cutput voltage during the half-
cycle when the diode is not conduct-
ing. In this process of fast charge and
slow discharge, the filter capacitor has
the following effects:

L. The 60 Hz AC nipple is practically
eliminated from the DC output

d. The IiC output voltage is main-
tained during the entire cyele of AC
input,

3. The DC voltage across C: puts re-
verse biag on the diode so that it can
conduct only at the peak of the AC
input. Az a result, the diode is a
peak rectifier.

The waveforms in fizure 4 illustrate
the diode operation with the input
filter capacitor. In 4(a), the sine-wave
voltage is shown for the AC input
across terminals a and b in figure 3.
MNote that 120 VAC is the rms value of
the sine wave, while the peak value is
1.4 > 120= 168 V,

The waveform in figure 4(b) shows
the DT output voliage across ) and
Hiin parallel. This voltage is labelled
Ve between points ¢ and b in figure 3.
Let’s assume that the circuit has heen
operating for a few cveles of the AC
input to charge C:. Then the diode is
forward-biased just for the time from
T: to T=. Only during this period does
the AC input voltage make the disk
anode more positive than the DO out-
putvoltage at the cathode. Remember
that positive voltage at the diode
cathede isreverse voltage to the anode
that prevents conduction

During the short conduction time
from T' to T:, a large pulse of current
flows through the diode and the AC
input cireuit to charge C:. As a result,
the voltage across the capacitor rises
rapidly. The time constant is short
with the very low resistance of the
forward-biased diode. The peak
capacitor voltage iz practically equal
to the peak value of the AC input
voltage, minus the | volt drop across
the silicon diode.

After the time T:, the AC input
vollege i= not pesitive enough to
forward-bias the diode, and it stops
conducting, The diode is thenan open
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cireuit, and it cannot charge Ci. Then 16BV
Ci discharges slowly from time T\ to
T: through the relatively high resis- 120V
tance of the load resistance Ri
The same sequence is repeated for Vs h
every AC cvele. Asaresult, Ven across fac input O Time— _1
C: and Re in parallel, is a relatively valte)
steady DC output voltage, with a very =
small component of 60 Hz AC nipple.
The peaks of current that flow (@}
through the dicde to charge Ci, are
shown in 4(c). A peakwvalue of 4 amps o Voltage across G, filter i
iz shown here. This figure is 10} times T I =" 1% 3 -
the typical forward current of 400 mA (dc n,_,gpu; ;’?- ; \ Withiaat fiite i 5
azsumed for the load. volts} |/ 3 :apaun.w::r i . 3
Actually, the filter capaeitor sup- 0 A ; ; R
plies the current to the load for about (b} Tima == -I'
90 percent of the time, while the diode W T
iz not condueting. During the 10 per- ! b
centof the time when the diode iz on, it e
allows the AC input voltage to charge :h:eudg;:

C: while supplving the load current. =

(c) 0 i Time —=

Peak | =44
I, =04A |

e

* * * A y .
Figure4 Wavefarms of Half-Wave Hectifier, (a) AC Input Voltage Vs () DC Out-

put Voltage Veb O Voltage Across B (ol Current Throogh Diode.
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BLOCK DOWNCONVERTERS

and BLOCK RECEIVERS for
NEIGHBORHOOD SYSTEMS

--2 to 49 houses fed 12-24 channels from one antenna.

--In one house you can run multiple TV receivers with
independent channel selection off one block converter.

(800) 233-3028 (Outside PA) FOR DEALER INFO ONLY

MANUFACTURERS OF | ¥ o~ . -

LOW NOISE masf B Radio Semiconductor, énc:.
315 Benner Pike, State College, PA 16801 U.S.A.

AMPLIFIERS Tel: (814) 238-2133 / TWX 510-670-3640 RADIOSEMI
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“GO WHERE THE

FUTURE IS GOING.”

Become a Volume Dealer for FutureVision™ Products by
Intemational Video.
The satellite antenna (TVRO) industry is still in its infancy. But
already, cartzin companies have emerged as innovative and
respected leaders in the field. International Video Communica-
tions Corp. is one of those companies.
Intemational Video. A reputation for quality and
dependability you can grow on.
International Video grew up with the TVRO industry. It was
here from the beginning. And by now, it has earmed the kind of
reputation that gives every International Video dealer a tre-
mendous sefling advantage. Through its first quality FutureVi-
sion product line, Intemational Video brought the entire world
of entertainment to my home in Nashville. And | have bean s0
impressed with the company’s dedicafion fo service and in-
tegrity, that | have volunteered to endorse them publicly.
Intemational Video has the plan for your success.
With its expanding woridwide church netwark and affiliates, its
experience n closed circuit TV and teleconferences, and its
rapidly expanding dealership network, Intemnational Video has
emerged as a leader in the TVRO industry.

Plans have already been made for commercial SMATV sys-
tems and a major distributor network. As an International Vid-
&0 FutureVision dealer, you can be in on the ground fioor of

these rapidly developing markets.

Research has shown that there will be many satellite dealers,
but only a few will become successful volume dealers.
International Video wants you to be one.

If you are willing to follow a few basic steps, International
Video will show you how to become the volume satellite dealer
In your area. if you are already a dealer, International Video can
show you tried and proven methods that could double
your existing sales while reducing your overall operating expenses.
The future won't wait. Contact Intemational Video today.

If you've been searching for a once-in-a-lifetime business op-
portunity with a virtually unlimited future, your search has just
ended. Intemational Video can provide experience, dealer support
and an agaressive marketing plan. To see if you qualify to
become an Intemnational Video dealer, call our Toll Free number.
And find out how the future of the International Video Volume
Dealer program can work for you,

international Video Communications Corp.
4005 Landski Drive

North Little Rock, Arkansas 72118

(501) 771-2800

A sustzining member of SPACE

C 18963 INTERNATIONAL VIDED COABLSICATIONS CORP

N

Today: 1-800-643-5427.

Go Where the Future is Going. Go with International Video.



Ford’s Continental Concept 100
Brings
Satellites To Detroit

By Stan Prentiss

Detroit, Mi. How would you like to go cruising along at some open
road speed between 30 and 60 mph, push a button, an instrument panel
cathode ray tube lights up and an illuminated road map appears with you
onit - or should we say the Electronic Concept 100? If you're in the Motor
City, for instance, a chart
of the main roads is laid
out and your exact posi-
tion identified. How? The
U.S. Navy's Transit satel-
lites are the answer, and
Magnavox’s modified ma-
rine receiver helps do the
rest (Fig. 1).

]:ar "\:_' — =
series of thess Transits circle ,‘\ .-' st = -._.._
A the earth in 106-minute Polar 3 T
orbits at an altitude of 1,075

kilometers (668 miles). Collectively,
these orbits effectively resemhble a
bird cage when overlaps are plotted,
and each satellite continuously trans-
mils its position as a function of =i 0 >
time. :

Uzing the Doppler method of
measuring signals as the satellite
approaches, passes overhead, and
racedes, the receiver will caleulate the
automobile’s (or ship’s) position rela-
tive to orbit path. It does this by
assessing the wehicle’s speed sensor
for distance traveled, and is guided by
a gimbaled flux-gate magnetic com-
pass automatically compensated for

R el T

Vaddy

Fig. 1 - Ford's Concept 100 Instrument Panel
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hath vehicle deviation and the earth's
magnetic variation.

A programmed software routine
converts longitude and latitude pos:-
tions of the anto from satellite con-
tacts and, by dead reckoning, plots its
position and the direction of travel on
the cathode ray tube display. Should
wou also wish to “box the compass' by
reading its rose. thisis available on the
CRT, as are latitude, longitude, and
pext satellite pass information. Area
and city maps, are preprogrammed in
memory for convenient use when and
where required.

Availability

Mo, the system, isn't immediately
availahle since it's still housed in
Ford’s experimenial continental Con-
cept 100 electronic auto. But, judging
from our enthusiastic response when
guerying engineer Mark Jarvis of the
Advanced Instrumentation and En-
tertainment Engineering Dept.. and
Public Affairs Chief Jim Allen. Ford
will definitely bring the idea and
hardware to market i “the late
1980)'s" at some cost targer hetween
300 and 31,000, Meanwhile, there's
considerable work to he done in
streamlining the electro-mechanics,
cost-cutting, and fitting the entire
package conveniently inte an instru-
ment panel andfor wherever else por-
tions can be lodged.

As you may surmise, the 9-inch, &
primary color and black-white cath-
ode ray tube does a great deal more
than just display road and vehicle
outlines. Reds and blues are used to
indicate hot and cool conditions while
a 10-grid dual, touch-type plastic
membrane covers the cathode ray
tube and readily responds to simple
finger (capacitative] excitation. If
you'd like a glance at the current
monthly calendar, dme set, date, e-
lapsed time, odometer, fuel economy,
ete.. just press the designated grid and
up pops the information, along with
destination distance. Butif you'd pre-
fer an automotive system and service
interval checkont, then these figures
are available, too. Also there are tem-
perature control as well as airflow pat-
terns for the vehicle’s various modes

of operation such as fan speed, climate
control, and interior temperature.
Add to this a graphic warning display
of the auto's sithouette (Fig. 2) with
such indicators as doors open, low tire
pressure, etc., and you have the com-
plete package.

The cathode ray tube is operated at
nominal television scan frequencies of

You will also find keyless entry igni-
tion, all done with special user codes
and pushbuttons, and sonar detection
svstern warnings to the driver for
obstructions, as well as parking dis-
tance between his or her car and adja-
cent vehicles,

Naturally vou'll find an all-elec-
tronic AM/FM stereo radio, joystick

CONTINENTAL CONCEPT 100
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Fig. 2 - Concept 100 Fealure Identification Chart

60 Hz vertical and 15,750 Hz horizon-
tal scan rates, is of shadow mask
phosphor eonstruction with dot-type
black matrix and 0.3 millimeter dot
spacing.

That's Nat All

If that isn't enough, the Concept
100 Ford actually talks back in plain
English - no VW, Svenska, Mazda
language here! “Your lights are on, the
trunk is open, check oil pressure, bat-
tery discharping. brake fluid low, fuel
low, windshield washer needs refill-
ing,” are all audible. What's more, the
driver can talk back. Viaamicrophone
near the steering column, he can eall
for the antenna to be raised or low-
ered, wipers and headlights turned on
and off - all via trained voice recogni-
tion in the vehicle's vocabulary,

Then there's a remote pushbutton
transmitter that unlocks doors, blows
horns, refeases trunklids, ignites cour-
tesy lamps, and flashes lights for car
location and dangerous conditions,

control for speaker ‘balance/fade, a
weather scanner, sound system for TV
audio pickup, and a 5-inch color In-
tellivision sereen for those who want to
play games in the back. At 55 mph.
Electronic Engine Control [V canread
seven engine parameters and change
operations in about 300 milliseconds,
orless than one full engine revolution.
We aren't told if readouts hecome fas-
ter as the engine accelerates, but this
iz already faster than standard eve
perception and that should satisfy
maoset humans at least some of the time.
Ford won't say if it's working on
autotelevision, but chances are that's
in the works, along with some form of
convenient cellular radio, as well,

The Navy's Transit Satellites

Weighing about 115 Ibs. and whiz-
zing around the earth in Polar orbit
every 106 minutes, these tinv satel]-
lites - there are five - have been op-
erational in their A00-mile nautical
flights since 1964 and still continue to
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be supported by the U5 Navy's sub-
MArine service,

Duaring July 1987, however, civilian
accesswas authorized and today there
are an estimated 40,000 users on both
land and sea. (Jperations are based on
the Doppler principle of rising and
falling frequencies, with signals mod-
ulated hy the satellite’s relative loca-
tion in space. This resuliz in a line of
positions originating [rom Doppler
emissions, The receiver may then

approaches these dayvs than that of the
revolutionary British redeoats. For
with Magnavox’ versatile MX 4102
satellite navigator for ships now heing
converted to an X02 for automo-
hilez, redheads or redeoats could ae-
curately come from anywhere,

A tiny 11 ¢ 3-inch unit loaded with
precision electronics, the 4102/X02
are sisters under the skin except for
the following gpeneral changes in the
02, including:

Magnavox MX 4102 Satellite Navigator.

establish a fix or position for whatever
ship or vehicle's involved.

If you plan to gin one of these units
up yoursell, receivers are priced be-
tween 31500 and 3 100,000 depending
on accuracies reguired and whether
both 150 and 400 MHz frequencies
arenecessary toestablisha fix. Atpre-
sent, best acourgcy amounts to 185
meters, but in the 1990z when Transit
iz to be replaced by the Global Posi-
tioning System. aceuracies will im-
prove by more than afacterof 10, to 16
meters, according to Jerry Hoskins
and Maval Officers Lt, Tom Yeager
and Capt. Bobh Munn

One If By Land,
Twao [f By Sea

Lexington hero Paul Revere would
have a tougher time signaling satellite
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1. An sutomotive antenna and flux
gate magnetic compass as part of the
externally mounted system.

2. An absolute barometric pressure
sensor with calibration provision and
special interface for altitude  esti-
mAtlon:

4. A clack function for Greenwich
Mean Time (GMT).

b, An internal battery to maintain
time and Important mMemory opera-
tions with operating power off.

All this permits the X002 to deter-
mine the sutomaobile’s position dirset-
lv from satellite fixes; select best
zignals for accurate tracking; dead-
reckon positions either manuoally or
auntomarically, as preferred; show
error conditions and  continuousiy
deliver GMT to the nearest second.
The rest is similar 1o Magnavox” stan-

dard MX £102 satellite ship navigator
that does lots more.

Using the MX 4102 on the bound-
ing main, you can have all the basic
information at your eveball/fingertips
by just entering your appropriate loca-
tion . time, date, and antenna height.
Or perhaps you'd like trip planning
lavouts up to 9 weaypoints, compare
Great Cirele and Rhumb Line routes;
or compensate for magnetic compass
deviation

In the adjacent Table you'll see
explanations for a dozen abbrevia-
tions on the center kevhoard. These |
are the kevs that extract information |
from the Sat Nav. On the right are 16
key numerals and symbols that enter
information. Then, on the left, iz an
alpha/numeric readout in seagreen
withathird zet of “menu” keys and the
on/off switch that permits selection of
any specific information available m
the 4102°s operating mode. Should
vou want speed, heading, drift and sef,
time, distance run. satellite fix, or even
have the unit respond 1o newly created
econditions, these may all be man-
ually requested.

To calibrate the fluxgate sensor/
compass, the vehicle operator simply
punches CAL button, turns his carina
complete cirele, and a powerful mi-
croprocessor calculates readings into
magnetic headings, After that, . the
microprocessor automatically  com-
puies loenl |t|.}|gm:ti'|: variations and
the job's all done. Best satellite fix
accuracy at 400 MHz for the X02 can
be ecaleulated using the equation:

Sat Fix= JA* + B + (7

Where A = 200 meters static error,
B = 200 meters per km/hr unknowrn
vehicle velocity: and C = 1-3 meters!
meter of unknown elevation due to
possible barometric and  altimeter
errors.  Normal operational power
drain amounts to 20 watis, plus an
additional 2 watts continuous to main-
tain an oven-controlled 5 MHz local
oscillator with short term stability of
one part in 10 to the ninth power.
PROMS and RAMS supply over 4
byvtez of memory. and best receiver
sensitivity begins at —145 dBm.

Computer/X02 bidirectional com-
munmications are carried out in HEX-



ASCII format and converted to hinary
within the X2, Max 3-hyte, 24-hit
word lengths are possible, with each
internal word being transformed four
bits at a time within a HEX-ASCI
character. Logic flow is asynchronous
with one start, one stop, seven data
bits, and an add parity hit,

* & &

5 ¥ Paracom
'frkffa ajgj,mmﬁ Janeil
" F.P.L.
Pl Hrdediiva M.T.L
.;.f:fw#'rﬁg :{’m"'e'm Dexcel
; Sat-Tec
Amplica
A A~ P.O. Box 72
e Al Wallisville, Texas 77597 409/389-2214

* CORPORATION

6515 Carporate Drive» Suite D = Houston. Texas 77036 (7131 270-0081
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New Product Highlights

paraholic curve. The 10° antenna is manufactured in

ScanMaster Aluminum Antenna Mankato, Minnesota and comes in twelve ndividual

LAKE CITY. SC—Secanmaster Communication Sys-  sections that can be assembled by a do-it-yourselfer in

tems. Inc. introduces an aluminum antenna, dye-  justa lew hours.

punched by computer control for a perfect fit and true In addition to a perfect fit each time, the ScanMaster
; BT, PR e ’ antenna (model 1012) boasts other features: It's made

from aluminum alloy #5052-H34 for high quality and
has a.080 thickness for rigidity. Deep-dish constraction
reduces terrestrial interference and shortens the focal
point. The acrylic enamel finish diffuses heat reflected
from the dish, therehy keeping electronic components
running as cool as possible.

Polar Mounts are included as part of the ScanMaster
aluminum antenna package. They are designed with
special emphasis placed on tracking ability. A jack
screw is standard for manual planning, but a motorized
linear activator can be-added.

ScanMaster gives customers a Z-year warranty
against defective materials and workmanship on all its
products.

For more information on this product, contact Mr.
Uene Biedscheid.

Mr. Gene Biedscheid
ScanMaster Communication Systems, Inc.
207 St. John Sireel
P.0. Box 1727
Lake City, S3C 28560
(803) 394-2723

“Satellite TV Basics" Videotape

This professionally produced videotape answers
most of the basic questions about satellites, satellite
programming, what equipment is needed, and how it all
works, in just over 12 minutes. It is designed for TVRO
dealers to show to customers in their showroom or at
county fairs, ete.

Just released at the June CAN/AM Satellite Showin
Minneapolis, this tape can eliminate the need for sales-
men to answer these basic guestions over and over
again. Available in both Beta and VHS formats, [rom:

Shelburne Films
54545 SHG81
Reedsville, Ohio 45772
(614) 378-6297

TGATELLITE
T‘I Elﬁ'll:ls el R T
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Winegard Introduces
Full-Function Satellite TV RHeceiver

BURLINGTON, IOWA - Winegard Company has an-
nounced introduction of a new Home Satellite TV
Heceiver model 8C-7032.

The versatile 5(C-7(132, with an attractive consumer
designed housing, has a tull range of features to fll the
requirements of the home satellite TV reception system.
Included are channel scan for convenient and gquick

review of available channels on each sziellite, polarity
reversal button, signal strength meter for easy video fine
tuning control, audio tune, channel select with LED
readout, built-in satellite selector control with LED
read-oul for optional actuator, and built-in polarotor
Lhat automatically changes polarization. In addition, an
optional channel select remote control with fine fune
button and up/down transponder switch is available.

A single conversion down converter with IF output of
T0 MHz mounts at the antenna with 72 ohm output for
coaxial cable to the receiver. A channel 3 crvstal control
modulator is built-into the receiver.

For More Information contact:

Winegard Company
23000 Kirkwood Street
Burlingion, lowa 52601
(319) 752-3607

Automation Techniques Introduces
New Home Satellite System

LAS VEGAS, NEV. - Automation Techmques, Inc., one
of the leading satellite receiver manufacturers in the
commercial and cahle television industries, announced
it has entered the home TVRO market with a new equip-
ment package called the GLS-8000 —- “Great Little Sys-
tem’” -- Series.

The package includes A'l'l-produced and technically
matched dish, feedhorn, low noise amplifier, downcon-
verter, receiver and remote control. 1t was unveiled for
industry and press personnel at the National Satellite
Opportunities Conference held in Las Vegas, March 15-
I7.

Ted Anderson, president of the Tulss, Oklahoms-
hased manufaclurer, said the GLS-800 Series provides
homeowners across the country access to satellite TV
through a reception system that's both technically
innovative and affordalile.

“We've earned a reputation for technical excellence
and alfordability in the commercial market,” said
Anderson. “That same combination is now available to
the home market with the GLS-800 Series, which offers
mure imnovative features for the money than any
other system.”

The new system features single cable control. One
vable connecting receiver to downconverter carries all
power and vontrol.,

The sysiem’s GLH-808 receiver features crystal
synthesized tuning for stability and automatic polarity
conirol that locks the probe [or each channel while cor-
recting for skew. A digital indiestor displays channel

selections on the contemporary-sivled [ront, and a tun-
able IF filter on the rear panel allows terrestrial inter-
ference rejection.

The LB-808 remote contiol is an infrared wireless
unit that provides full function operation. An optional
feature allows use in any room in the house. It has tun-
able audio plus priority selection of 6.2 or 6.8 MHz.

The LNA/polarizer features state-of-the-art design
with direct-coupled input to eliminate waveguide transi-
tion loss. A new feedhorn optimizes the dish signal.

Automation Techniques' dish is one-picce spun
aluminum. It is available in 6, 7% and 9-foot sizes with
sturdy polar mount and single-pole support facilities.

For more information, contaet Ted Anderson.

Ted Anderson
Automation Technigues, Ine.
1550 North 106th East Ave.
Tulsa, OK 74116
(918) 836-2684
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General Instrument Corporations

National Microtech, Inc.

SRENADA, MS - Larry Ward, President of National
Microtech, Inc. has announced the introduction of the
Apollo-Z70 satellite receiver.

Latest in the Apollo product line, the Z70 receiver is
well-equipped for the consumer who prefers a separate
downconverter receiver, said Ward., It features step
channel selection with automatic polarity switching, fine
tune, polarity format reversal, scan tune, tuneable
audio, signal strength meter, antenna control switches,
invert, remote control option, and built-in approved
modulator.

The Apollo-Z70 satellite receiver is housed in a sleek
wood-grained cabinet with a black anodized aluminum
face plate, Ward continued.

For more information contact:

Ken Brown
National Microtech, Inc,
P.0. Drawer E
(Grenada, MS 38901
(800) 647-6144 or (601) 226-B432

SHERBURNE, NY -- A complete new family of
General Instrument TVRO sysiems including dish an-
tennas, receivers, and mounts were shown for the [irst
time at the National Satellite Opportunities Conference
in Las Vegas on March 15, 16, and 17, 1983,

The deep dish antennais availablein 8,10, 12 and 15-
foot sizes. Sectionalized for ease of shipping, it can be
azsembled easily and quickly, and the sections are
interchangeable. The antenna features short focal
length design to provide low noise-temperature perfor-
mance. The feed assembly is computer designed. The
feed assembly reguires no focal length adjustments.
These rugged, lightweight antennas are covered by a
five-year warranty.

The antennas are available with a variely of mounts
featuring pedestal, post or tripod bases. All are de-
signed for minimum assembly and easy installation.
Standard and extra rugged versions are availahle.

Two different receivers are offered. The full featured
microprocessor based unit allows instant satellite and
channel seleclion using the handheld remote control
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and automatically selects appropriate polarity, audio
subcarrier and format (mono/stereo).

This model iz programmable with automatie channel
and satellite selection up to six months in advance
including parental “lock-out”™ of undesired program-
ming on any channel regardless of satellite selected.

It also features a video graphic display on the TV
sereen for time, date, channel, satellite program direc-
tory, signal strength, and audio format.

The standard receiveroffers features including: LED
channel display, Matnx/discrete stereo processor scan
tuning, signal strength meter, push-burton polarization
control, remote down conversion, convenience switch
for controlling motorized actuators, and HF modu-
lator.

For more information contact:

R.F. Systems Divizion
General Instrument Corporation
1 Taco Si.
Sherburne, NY 13460
(607) 674-2211



Satellite America Marketing

GRENADA, MS - Satellite America introduces a new
receiver to its line - the SA-2000,

The new SA-2000 satellite receiver with infrared
remote control was introduced to the industry during
the recent CAN/AM trade show in Minneapolis.

Among the unit's many standard features are LED
transponder selection, full stereo and matrix audio, and
wireless remote control. The Satellite America SA-
2000 features: reliability, styling, and broadecast-quality
performance traditionally offered only on the most
expensive electronics.

For more information contact:

Satellite America Marketing
P.0. Box 552
Grenada, MS 38901
(601) 227-1160

Polartron™ 111

A new solid state electronic polarizer has been
introduced by International Satellite Video Corpora-
tion. This polarizer features instant polarity switching,
low power requirement (20 ma. typical), minimal inser-
tion loss with up to 180" rotation capability, fully solid
state with no moving parts, and compact size and
weight.

The Polartron™ II can be powered directly from
most receivers providing polarization switching. It is
completely sealed from moisture for all weather use and
comes with stainless steel mounting hardware.

For more information contact:

International Satellite Video Corporation
Box 5685
Orange, California 92667
(714) 633-1370

USS - Maspro Satellite Receiver SR-1

The SR-1 Satellite Receiver System incorporates the
latest state-of-the-art technology for a growing mdustry
from United Satellite Systems. The svstem consists of
the SR-1 Receiver, the 100° K LNC. the 2nd Conversian
Module, and all cables, connectors and hardware re-
quired o install the outdoor modules, including 120 fest
of eable for the run into the home.

Also featured with the Receiver is an optional Full
Funetion Remote Control which multiplexes a signal

through the house wiring, permitting control of the
Receiver from any room in the house.

The model SR-1 receiver and remote control unit
employ soft-touch push buttons that eliminate the need
for fine tuning. LED readouts, dual conversion, and
accurate signal meter and an integral modulator are just
a few of the features, together with SAW filter technol-
ogy and true quartz erystal tuning,

For more information contact:

United Satellite Systems
St. Hilaire, Minn. 56754
(218) 681-5615
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New Stainless Steel Antenna

Believed to be the only satellite receiving antenna in
the industry pressed from stainless steel, the Nova S5
made by Kaul-Tronics, Inc., Lone Rack, W, has met
with fantastic acceptance.

According to the manufacturer, the Nova 83, which
comesina 7% and 9° size, is mirror smooth, durable and
has greater tensile strength than aluminum,

Kaul-Tronic sales have quadrupled since introduc-
tion of the stainless steel antenna, It come with either
the prime focus or subreflector feeds.

For more information contact:

Kaul-Tronies
Roule 1, Box 292
Lone Rock, WI 53556
(608) 583-4833

Regency Introduces Satellite Antenna

INDIANAPOLIS, INDIANA ... Regency Flectronics,
Inc., announces the introduction of the Polaris SA 8000,
an antenna for reception of satellite TV programming.

The Polaris SA 9000 features a new computer
designed deep profile antenna. The compact design, 90
inches in diameter and the lightweight construction,
080 hard alloy marine grade spun aluminum, makes the
SA 9000 ideal for home use. Additional features include
accurate surface tolerance for enhanced picture quality,
sturdy “button hook” feedhorn design, Chaparral
Polarotor, polar mount for rotation of dish to receive all
available satellites, and easy to install post mount.

For more information contact:

Regency Electronics
7707 Records Si.
Indianapolis, TN 46226
(317) 545-4281
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New Look In Receivers

GRENADA, MS - National Microtech, Inc. announeced
the introduction of the Apollo Elite receiver/navigator
syslenm.

Both the receiver and navigator have individual mi-
eroprocessors with non-volatile memory.

The receiver contains the channel changing control,
volume level, audio format and AFC (Automatic Fre-
guency Control). The navigator contains all satellite
locations (programmable up to 100 satellites), and
antenna drive funection - with accurate return to all pre-
programmed positions. The navigator can alzo be
driven east or west manually to locate unprogrammed
satellite positions.

Ken Brown
National Microtech, Inc.
P.0. Drawer E
Grenada, MS 38901
(800) 647-6144 or (601) 226-B432

New LNA From Drake |

The R.L. Drake Company is introducing a new line of
“(" hand low noise amplifiers for satellite TV reception.
Three models are being offered based on noize tem-
perature specifications.

Model 2575 has a noise temperature better than 120
degrees Kelvin, 2574 has a noise temperature better

than 100 degrees Kelvin and 2573 has a noise tempera-
ture better than 85 degrees Kelvin.

These amplifiers include an integral band filter and
have a full 52 dB gain,

A test report is supplied with each unit.

For more information contact:

R.L. Drake Company

540 Richard Street
Miamisburg, Ohio 45342

Telephone Microwave
Trap Blocks
Up to 25 Frequencies

Type #4168 is a multiple frequency microwave trap

for placing 50 dB notches on microwave telephone Lre-
guencies whichwipeout TVRO ch annels. The typical 30
dB bandwidth is narrow (4MHz) to preserve transpon-
der bandwidth.

4168 ( is custom made to block customer specified
frequencies and blockage of up to 25 frequencies can
be provided.

The unit is designed in WR-229 waveguide but can
also be provided with coaxial, type N connectors with
DC power passing provisions.

For more information contact:

Emily Bostick
Microwave Filler Co., Inc.
6743 Kinne Streel
East Syracuse, NY 13057
US toll-free 1 (800) 448-1666
(collect (315) 437-3953 in NYS/CAN/HI/AK)
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a Chinese-language newspaper

with worldwide networks. From
its Head Office in Hong Kong, copy is
ransmitted to Branch Offices in
Europe, 1.S.A, and Australia for local
printing and distribution.

Sing Tao has the largest circulation
of any Chinese-language newspaperin
Australia, with up to five thousand
copies daily.

The Sing Tao organization recently
installed modern space-age communi-
pations eguipment in its offices at
Goulburn Street, Svdney.

The egquipment, which utilizes =a
series of photographic lenses, and
works like a highly sophisticated fac-
gimile machine, is a DACOM 300
Telepress system; the only one of its
type in Australia. It is connected via
[Telecommunication  Commission)
modem and landline to the Overseas
Telecommunications Commission [n-

I 1 Sydney, Australia, Sing Tao is
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News from Down Under
by Terry L. O'Connor

Satellite

ternational Gateway Terminal at
Rroadway, Sydney. The svstem re-
ceives copy that has been transmitted
vig Intelzat IV-A (Pacific Ocean
Satellite, Primary) on Transponder
TA from Hong Kong, and 94 from
Svdney.

By placing film onto a revolving
drum, the tvpesst pages are recorded
in Svdney as full newspapecsize
negatives which, because of their in-
eredibly fine detail (particularly inthe
photographic reproduction), can then
be procezzed “in-house’ and sent to a
printer for platemaking and printing of
the newspaper.

The entire operation, from receipt
of the first twelve pages to distribution
of the newspaper, can be accom-
plished in less than 10 hours.

A Director of Sing Tao in Australia,
Ir. Lu Yong, sees the introduction of
satellite technology as a zreat step [or-
ward for the newspaper. “"We are now

% Technology

Aids

Chinese
Newspaper

able to bring current news to our
readers, in their own language”, he
said. “Operation of the system”, said
Mr. Lu Yong, 'is extremely simple”.

Sing Tao has arranged with the Over-
seas Teleeommunicstions Commis-
sion (OTC), for lease of a voice grade
circuit from Sydnev to Hong Kong,

The circuit is, in effect. a hot-ling - no
dialing or cueing is required.

The Sing Tac operator on duty in
Svdnev can speak to their counter-
part in Hong Kong by just lifting the
telephone handset. Once the duty
officer has arranged reception of the
incoming data, the operator then only
needs to flick a switch on the base af
the handset to automatically convert
the voice-grade circuit to data. The
satellite transfer of the Sing Tao daily
newspaper, from Hong Kong to Syd-
ney. can then commence.

* K W
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SATELLITE LOCATOR

A TOUCH ABOVE
THE REST

Why settle forjust any satellite tracking
system when the Tracker lll could put the world at
your fingertips.

State-of-the-art features and convenience.
These are our biggest assets. From the comfort of
your very own easy chair, you can set and reset
your Tracker ||/l System to zero in on any of the
present or future satellites in the U.S. domestic
belt with pinpoint accuracy. Our memory store
enables you to pre-program your system for
Instantaneous repositioning at the touch of a
button. The LED digital display shows you exactly
which satellite you are positioned on, not just a
meaningless position number. Also, Tracker |l
provides programable horizontal and vertical
polarization for each satellite position, and will
directly control Polarotor or Alliance rotatable
feed system. This means that Tracker Ill will auto-
matically compensate for "SKEW'" and backwards
Westar Satellites. Best of all, the Tracker |1l can be
continually updated when more features become
available, thereby eliminating any possibility
of the unit ever becoming obsolete.

Adaptabla 1o most :’r o
dishes including ADM, i

Tracker lll now features
Parental Lock-out

HOUSTON SATELLITE
SYSTEMS INC.

For more information on how to obtain your

own Tracker Ill System, contact us today at : e | st s, Gt
8000 Harwin, Suite 397 w9202 T S
Houston, Texas 77036, 713-784-8953.



You're looking at what

experience can mean to a
M/A-COM Home Satellite dealer.

At M/A-COM experience counts. Three decades of
research, testing and developmentareinherentin the
quality of our newest components. We offer a wide
selection of reflectors. LNAs, LNBs, LNCs, receivers,
polarizers and coaxial cable to complete your Home
System

Look to M/A-COM as your total home TVRO source.
Qur experience shows in the marketing expertise and
in the nationwide distributor network that backs our
dealers.

Each M/A-COM component is fully tested and fully
warranted delivering studic-ike reception. Tailor the
system to your market. A full line of M/A-COM com-
ponents includes LNAs, LNBs, LNCs, top-of-the-line
receivers with a full range of options, & complete
selection of high efficiency compression-molded

fiberglass* antennas, a wide range of coaxial cable,
and polarizers for solid state electronic switching.

We offer the components you can sell with con-
fidence backed by the reputation of M/A-COM—the
company at the forefront in satellite technology.

For quality products and a dealership second to
none call your nearast M/A-COM distributor listed on
the adjoining page. We can show you the wave of the
future.

“Eatant appied for

LN
N
:||||m'i||
||' 'Il|
I||!|1|1|||||I
wtlin

Prodelin. Inc.

PO, Box 100, Claremont NC 28610



M/A-COM
Prodelin
Distributors

for dealer

sales and service.

AV ELECTROMNICS MARKETING
4301 Maorih Siar Bl

Great Falls MT S2401
HOD-548-020950

BANVIL LTD.
TroMan 5 E

Milton. Ointarfo L9TAZ3
4f5-8r8-8181

C.ALE COMMUMNICATIONS

680 Hoenderson D :
Ragma, Seshatichawan SaNGAH
FE-STT -2

COMSUMER SATELLITE SYSTEMS
G202 La Pas Trad

Indimapols, |N 6268

S F-E0E-0020

ECHOSPHERE CORP

2850 South Rartan

Englewood C0 80110
038351809

HIGH FRONTIER DISTRIBUTION
2230 East Indian School Rd
Bhissnix, AZ H50H6

GO2-B54-5008

NATIONAL MICROTECH

Hwy. B, Grimiada Plaza
Granada, M5 35301
BO0-647-6144

ACSS ELECTROMICS

S00 Antelope Rhed.

Hed Bhull, CA 96080
S1E-520-0200

SATELLITE RECEIVERS. LTD,
1519 University Ave., Suite 208
Gripen Bay, W 54302
S1a-432-6R%1

SATELLITE SALES, INC.
HHED Alpha Park

Cleveland, OH 42143
FE=-4E1-0000

SATELLITE TELEVISION SYSTEMS
Rogers Plaza, 123 By-Paze
Clamson, SC 29651

BI5-654- 5565

SATELLITE VIDED SERVICE
Sar Houte 24748

Palenvilba, NY 12462
5185789306

SIGMACOM SYSTEMS, INC.
111 incusiriad Drive

Wehitby, Ontanio LINSZO
A15-6E66-1 551

STAR COM DISTRIBUTION
1008 Gragn 51

Bif. Springs, T 79720
S15-2EF-A5300

WARREN SUPPLY

200 E3st 500 'S1 Norh
S0ux Falls, S0 67104
B05-355-1830

WESPEACOM, LTD.

53383 Nels Andersan Had
Bend, OR 67706
503380000

Praodelin. Inc.

PO, Box 100
Claremont MC 28810

Continued [rom page 40

News

R.L Drake Sues Channel Master. CINCINNATI, Ohio, August 10, 1983 -
- Alleging copyright infringement and unfair or deceptive trade practices, the
H.L. Drake Company of Miamisburg, Ohio today filed suit in United States
District Court in Cincinnati against Channel Master Satellite Svstems, Inc.
and its parent company, Avnet, Inc., requesting a preliminary injunction
which would prohibit Channel Master and Avnet from marketing a satellite
television receiver which substantially duplicates one previously made by
Drake for them,

Drake, which previously supplied a version of its ESR-24 receiver to
Channel Master on a “'private label” basis, is believed to be the largest
manulacturer of satellite TV receivers for home use.

Among other things, Drake’s suit alleges that a printed circuit board on
which Drake claims copyright was directly copied in a similar unit now
manufactured for Channel Master in Taiwan. The imported Channel Master
receivers include a modulator which Drake believes does not have FCC cer-
tification. The imported receivers are also alleged to likely cause confusion
and mislead the trade to believe that they are products made by Drake.

Inseekinga preliminary and. ultimately, a permanent federal court injunc-

tion Drake has requested the court to prohibit Channel Master and Avnet
from continuing to manufacture and sell satellite receiving components
which substantially duplicate the appearance, internal construction and pac-
kaging of the receiver previously made by Drake as well as for the court to
require them to deliver up for destruction all materigls mfringing Dirake’s
copyright, including plates, molds, drawings and other materials used in
manufacturing the imported receiver. The suit also seeks profits and
unspecified damages.
Birdview Satellite Communications, Inc. (OTC) a designer and
manufacturer of receive-only earth stations for the zatellite television indus-
try, reported sales of 4,911,171 with a net profit of 8255 614 for the first
guarter ended June 30, 1983, based on preliminary financial information.
This compares with sales of $1.018,126 and a net loss of $864. 343 for the
same period last vear.

Charles A. Ross, President of the Kansas based satellite communications

company, said that Birdview now has a network of more than 500 dealers in
3t states to sell its earth stations to individual homeowners, Ross attributed
the company’s progress to a strong market demand and improved efficien-
cies in all areas of operation,
Private Cable Opportunities Teleconference, will be held Friday,
October 7, 1983, Ten top experts on Private Cable have been gathered
together so that vou may evaluate, question and learn about the tremendous
potential of owning your own private cable svstem, Leaders in the private
cable industry have been especially chosen to sponser the event and provide
the downlink in vour ecity,

They will show yvou the equipment in operation and will even be able to
answer any guesiions vou may have via a coast-to-coast telephone link.

The panel of speakers for this teleconference includes such notables as
Prof. Taylor Howard, Pat Weisner, Paul McKenney, Don Burns, Carl Feister.
Terry Easton. Guy Davis, John Quarrier, Dr. Ed Meek and Dr. Dennis
Tash

Some of the program highlights of this one day event will include an
introduction to private cable with an overview of the satellite technology
involved, legal aspects, equipment needed, financial considerations and
marketing. The session will conclude with a panel discussion & summary,

This represents a unique example of the benefits of satellite technology
thru teleconferencing and if you are interested in learning more ahout the
private cable industry vou should attend this conference,

For more information contact your local private cable affiliate for details
and registration. Comtinued on page 100
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Dear STV,
Could von please help us find
BLUE MAX channe], We're lost.

Uplink
. | Downlink
LETTERS TO THE EDITOR

We get questions and
sometimes provide the answers

[dear 5TV Magazine,

I am the proud new owner of an 8 dish
which hes had me feeling like “Christmas in
Avpust”

1 have a question which | hope you or some
of your resders could answer. Whaet time
{M.D.T.1is the Carson Show fed to New York
for editing and on what satellite? T have been
searching but o no avail

Flease Help! Simcerely Yours,

WA Breckan
Habbs, M BE240

Sorry, Jofueny Caraon s both fimed and
edited tn LA and only the edited version (s
uplinhed on the satefiite. Originally the show
wirs refiyed to New Yook for edilimg but that
titers cigeaniinued abowl laon vears ogo,

Dear 8TV,

1 would like a one vear =supply of your
Satellite TV Muguzine. Aleo [ would like &
eopy of vour Satellite Aiming Guide

Tam in the process of constmicting my own
dish: [ wonder if vou would be kind enough to
give me some names of deslers who deal with
the individual and not the company. [ wauld
like to deal directly with them, in order to
chtain the elecirical parts to construct my
dish.

Thank you for vour prompt attlention.

Arthur Hyan
Calgary, Alberta
Canads T2A 456

Take a ook af the Noeth American TVRO
Dveler Listing in this magazine, Thoy are
whticily severel Canodrmn dealers bisted who
can supply comporimits e the consimer. Good
ek with vowr projeet.

Grentlemen:

Here is o foliowup on the Bill Barr atielein
wour May iseue.

Isent 25,0010 F &  Electromcs for the PO
board: Received my money back from them:
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Apperently Mr. Barr did not send the
artwork for the PO beard to them, And-- they
have been unahle to contact hies,

25 this ¢ireuit iz a0 simple o custom PO
board eould probebly he bypassed.

International Crystal circoits scnt
bundle of papers but no direct answer as the
exact unit required. As nearas]canmake out
Catslogue & 055217 will do for the escillator
ot 32520 price. 9.5 1o 15 valts DC required,
(Dunne about postage)

Mini Circuits Laboratory st 2625 E.
L4th Street, Brooklyn Mew Yark - 11230 sent
the following:

SBL-1 -9 pieces 1183

Add £3.75 for processing above order
and shipping.

Please publish this, Should short circuit
the time required for somebody aempting to
duplicate Mr. Barr's work.

Stncerely,

Forrest Ellint

Oeeanside TV Antenna 3¥C
Port Orford, Oregan

7465

Bill vrprosses Ris apalngies end regrets St
ot fereke nf diome s his only excuse. Thanks farthe
Felpial tips.

Diear STV,

1 engow your magazine vory much, Please
send me the name of a company that T could
purchase satellite systems from. [ want 10
form a company & lease owr eguipment 1o
local hospitals motels and oic

Thank You,

Jahn Tedesco
Englewood Chits
Mew Jorsey, (17632

The sialy advice oo offe r o vl 15 00 Gropa
line to pach of eur edvertisers, Tobriousy con-
nni recomaTernd Ot COMBany ouer aroiier.

Dear =TV,

I eonclude from reading vour magazing
that vou are pro-illegal descrambling de-
WICEE.

In fact, T wonder if you are funding efors
to vinlate patents, ete.?

Theft of service i, after all, Theft, -See
attached articls.

[ called & left & messaze for veu & couple of
weeks ago wathout & response.

Incidentally, I'thimk yoor comments om p.
43 of your Mar/ Apr issue stating the “digital
sudio encoding was easy to defeat” is yvellow
Journalism at s best,

Regards,

Dave Beeching

Oak Communications Inc:
Satellite Systems Division
Crvstal Leke, Hlinois G0014

I firiel theet very affen people fend foread
articles ard compieRend anly whol ey iish o
compreiend. My position on descramblers (s
simyple « meke descrambiers and programming
avaidable tn privale ferrira ouwners gl o fees
sanable price - or foce (e conseguences. Wiy
should cable companivs fape a dolol monepo
w-hem Hiere G5 an alfernatior, Frivate lermenal
fierers du not represend a Brval o oable cone-
panies and represent ondy 15 of e foatal
market aad the sejority of these sysfoms are
ot of reach of cable systems.

F el inlsa dispufe vour clerm of “theft o)
sermice T and [ opite vou o I;N:lr'l'rj' O e - juti'l
one case where @ privete mdicedund kas Geen
presecuted moa LL8 court for thefl of sorvice
usine o TVIRO for peesonal use

The article whick vou Seml f refers o
Cunadion Hars and Taverns which use the
slgnels for commercial gein - Hardly e suma
seenarioas o privatemdividual Hessdeswhich
-l in thefr righr mind wocdd fodd Sp the
CRTC RO or the Conadian Football League
x shining veamples of intelligens pobeing mof:
g BRaies,

Your fuave musguoted my comment in Man
Apr STV Muag fpage 440 - the sentence veetu (i



mads CThe svne suppressed, inbered wdeo weth dositeal! audio
vitendling wiog apparently reasonuably sasy io defrat ™ The Lo
imtizseng coondy do tend o modify the fone of thie menning ard You
and - { efvinusl hoce o different anderstanding of the term
Uswllonr jouwrnalism” If o gev trorking in his besemrent can
dirvelop o depice fora eost of abowt 350 00 whiich deseramblis
the fhak Chring Sysiom - fcan only xsumi thiel i wes “apparentiy
Fectis ey wetsy o difeat”

Wi areapparently both very busy as { haperetirned vomer o olis
frsk your secretary) and lefl messages. Speaking af lack of res
potiss - §alue left o message for Me 00 Manna in anpr Chicaio
uffice wnd e ditfn T call back either.

Uplink- Dogendingd i decoted fo fetters from our readios. We

welcom e guestione. crificrems, commets oF wrvibing s L
ey feel s redveant: Eaforfenately we cannnt publish epery fo
tor, However '..' NI o nlose ) solf-addressed ELERrTLIE o |'_"j|'r|!||.|l_|r_

w el ser b exrt arzspcer it i ol published here, Please mrk

an the autside o any letter ' Uplind/Dournlind; =
1 v ratieed, this eolwer oy o smell carfoon Beside Hhi
it it o o e rent coption each month. Wen

PUCEIRE 2L ne sl
foar this LG fronm o = qand 1f .:.".-'_,'_.-n'_i.' e (HE Wl e el
iy, wowe gl serd vore S ()00
Address veur [Hers b
Satellite TV Magazine “TosE TINEERTIGYS ARE REALLY Germi’
Lipfink/Downfink FAHNCY THESE Days [~
P.0), Box 2354 {_’4::7;;-‘2.5,-1,-"__
Shelby, NC 28150

Infrared Conversion For Drake® ESR 24

Hyou like the escellent performance of the Drake ESR 24, but want the
canvemence of nfrared wireless remote, look gt 1his great idea, Qur con
wursion kit modnts fght inside any Drake ESB 24 and connects in 3 few
minutes Oily two wirgs are sofdered to the circwt board while all other
cannections are made with a plug or rear panel screw tefminals. The power
switch hole in the fiont panel becomes yvour infrared window, since pawer
i5 swntchead with the remoie,

FROM ¥YOUR EASY CHAIR YOU CAN CONTROL THE FOLLOWING FUNCTIONS
* Channal Select up and down
= Fing Tune upand down
* Autio Subcarcier up and dewn

Contact any of the Disteshutorns Hsted belgw

INTERNATIONAL VIDED; Littie Rock. AR 501 771 2800

| o S &
2 b e il ECHOSPHERE: Englswood. CO, 890.521 G282
<‘) b £ NATIONAL SATELLITE: Lotham, WY, BO0-E33 4485
<:><Z>- ; Eﬂtsm:::w'g:'gifnw R HERO COMMUNICATIONS; Hisleah, F L. 305-887 3203

= System QN MICROWAVE ENTERTAINMENT: Eoone. NG, 8500 438 G044

U@&II' Systems SATTRON; Stilyater, OK; 405 377 33
=700 PATMAR TECHNOLOGIES; Berniarchwitle, ). 2017664408

MULTIVISION; Oztrides TN, 800-351 2000
519 E, Broadway / Mewport, TN 37821 VIA CABLE: Ingram. TX 512 1675741

Phona. (615} 623 4200 QUARLES ELECTRIC; Greemwond, SC- B03-379.3538




DISNEY WORLD &
THE EPCOT CENIER

will be the backdrop for the

SPACE Convention
and International
FEerhheI QEI'H?E';IM Station Industry

]’ November 3-5, 1983
The Sheraton Twin Towers » Orlando, Forida

SPACE Convenlion ong Imemnofiona! Exhmifion will featee
ey Congressanal goverriments and incestny fig
oLssng cumen! legal and D

rrpching- e earth Stabon mdushny

tpacial Gues! Speakers include:
= Senator Barry Goldwater

= Congressman Charle Rose

« Mr. Ted Turner

« Congressman Bllly Touzin

wridrs enll cispioy he newest S
siedion equpanent g 200 Dooih sDocss
im-the Sneroion Exmibsite Holl

Convenfion Semmars: Bob (Coop]
Cooper will host a special ona day
saminar [or the earth siation deakers
ond SPACE will present its highly
occlamed doy long seminar on fhe
privaie cable (SMATV] indusiry,

PLUS: A special seminar on e
Infernational Sciellite Scona.

SEACE wil host the Convention Bangee! on
Fricy evening. Mowember 4ih. This gofo
event will include doncng ond e
enteriainmenl  Regisier now 1o oTlendg

Soonsoied Dy
Society for Private and
Commercial Earth Stafions

| e register _______ persons ol the Cormaniicen O FMecse register _____ parsors ior fna Private
{55000 SFACE Mambars: 575,00 Mon Memies) Cakle Seminoe

7 Piecsa resarve Borquet Tickets [Frec before Sept. 10; Atier Sept 10, 55000 5PACE
[535.00 aoch] Wambers. 575 00 Mon-Msmipens)

MANE 2 -

COMPANY. _

ADDRESS: V

CITY: _ — STATE —IlF —

Circle Ore: Visc | MosterCard [ Choeca

Ciondhalder CodMNumber: =

Exp. Dote Signatura___ Y

Acheckinmoomountol 5w enciosed Moke checks poyols i SPACE

SEND TO: SPACE Convention Information » 19200 M Street, MW, Suile 510 » Wishingson, DO 20034 « [20:2) BB -0605




TREMENDOUS
SAVINGS...

Call Tennasat Today!

Now save hundreds of dollars
on name-brand

satellite systems equipment:

LUXOR . TRANSTAR - CHAPARRAL
AUTOMATION TECHNIQUES - TRACKER IIT
WILSON - JANEIL - SAT-TEC -+ KLM

PARACLIPSE - CALIFORNIA AMPLIFIER
AVANTEK - MTI
Plus, high quality “no dip” demonstration trailers and a
Jull line of satellite accessories.
Tennasat Electronics offers you these industry-proven product
lines plus fast, quality service . . . prepaid freight on all

electronic packages .". . 24-hour shipping . When vou use
our (800) number, the phone call is free . . . and because of

our volume buying power, vou'll find quality equipment costs
you next to nothing,

Take the line of profit. Because with Tenna
begins when you pick up the phone.

Ohy. wune] (800) 221-6275

E=) P.0. Box 190 ~ =
5 [||;11. > IN TENNESSEE:
LU 1(800) 2218161

sat, saving money

College Grove, TN
37046




News

Continued from page 95

Datarecently released by the FCC indicates that video STAY TUN-.ED

transmissions are increasing on the available transponders for
of the C-band Domsats, but there is still plenty of space

availahle. Here is a break-down of transponder activity as GREAT PRODUCTS
reported by the FCC Field Operations Bureau. Thisdatais Followed by

based on observations made during daytime hours from DEPEN.D ABI,:E
June 21 thru 29,
SERVICE

(| ezt

Inactive TH Active TR rih
Sptellite Now Previous Now Previous Stations
*Satcom 1R 8 14 3 1
Satcom 2 15 13 3 2 At Satellite Earth Stations we distribute the
Satcom 3R 0 0 24 24 latest in state-of-the-art equipment, catering only §
CALecS L kG 2 8 to the needs of the satellite system industry. |l
Satenm 5 1o 18 1] 1] o

Our product lines include complete TVRO
Systems and accessories from:
Dexcel Luxor UHF  MTI Chaparral

{* previous report monifored Sateom 1
which has been replaced by 1H.)

Comatar 1/2 13 17 3 0 :
Comatar 3 . p 5 5 PCM  Tweaker Eclipse
Comstor 4 11 10 4 ] Commercial equipment available.
Westar 2 5 ] a i For quotes on our low prices and further information,
Westar 3 2 1 2 3 give us a call today. We're ready to serve you
Westar 4 10 11 9 8 Satellite Earth Stations _
Westar 5 T a 13 11 P. O, Box 160, Mamou, Louisiana 70554

LA Toll Free Out-of State Toll Free

800-252-3307 800-762-2110

%EEM Satellite Ground

Components

This shows an increaze of 8 TV/FM transponders over
last quarter. However there are still approxim ately 40% of
the available transponders not in use at this time.

featuring:

» HiRalio is0igtors
G0dB al3 7 o4 7 GHE
Circulaiors

Powoer Dividers
D.C_Insertion Biocks
Pads

Tatminabons

Turner sues NBC. Turmer Broadeasting Systems, Inc.,
and the Atlanta Braves Major League Baseball Club has
filed suitin Atlanta against NBC asking for declaratory and
injunctive relief to enforce their right to televiee, or assign
their right to televise, the 1983 National League Cham-
pionship Series in the Atlanta area. The Braves Club,
which is wholly owned by TBS, has the best record in
baseball and appears headed for the playeffs and possibly
the World Series. NBC has the contractual rights to televise
the league's playoffs but TBS claimeda team s flagship sta-
tion (which is W'I'BS for the Braves) has the right to televise
pre-Warld Series championship playoffs in its local
markel.

L

Also Multifunction Dividers

& S0 Dividers

& |50 Dividars with
0. Insarhion Blocks

® Power Dhwider wilh
GG, Insermon Blocks

Satellite Ground Components, Inc.
1236 Los Angelas Ave, Suite E
Simi Valley, California 93065
Phone (805) 583-4818
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News

TELLARVIEW
ATELLITE

WHOLESALE
DISTRIBUTORS

Featuring:

Califormig-Amplifier; Locom
Polarmalic, Cook
Aulo-Tech, Eaith Temminals

Sal-Tec, SAT-PAK cables

SPECIAL PRICING ON LNA’s,
Aluminum Mesh Antennas and
Polarmatic Feedhorns,

B & 12 Ft. Aluminum Mesh and 10 & 12 Ft,
Ultra Vision Fiberglass Antennas.
STELLARVIEW SATELLITE SYSTEMS, INC
Suite 1, Pavilack Sguare
Surlside Beach, South Caroling 209577
(503) 651-6880 » (BD3) 238-1098

TVRO Terrestrial Interference

For TO MHz IF

The Drake models NFED and KFBO0 are designed to tran aut transcon
tinental telephone microwave trznsmissions, which crezlz camiars
= 10 MHz from thi canler ol a salellits transponder channal, faliing in
the 3.7-4,2 GHz earth statlon band. These notch fiters connect In
serigs wilh the 70 MHz IF cable of any TVRQ receiver. They may be
installed singuiarty or together depenaing on requirements. OC con-
tinuity 15 preserved for récalvers raguiring tuning voltage through the
F cable o the down-comvEREr

Modal SPECIFICATIONS
Hember Moded Description
2660 HNFB0 60 MHz notch filler/T0 MHz IF

2680 HFED A0 MHz nofch filter/T0 MHz |F
Noich deglh; 45 db MM

db bandwigih, = 1.5 MHz of
center fre uEnEH_

i

Impadance: 75 ohms INSD
Size 42" %2 5" x247
Wesihl 12 olnces

Rl -t

For horeney isdirimates
witlp & call
1-515-868 -24H

€

R.L.DRAKE COMPANY

540 Richard Straet, Mlamizburg, Dhio 45342

NOTCH FILTERS

Oscar 10 isup- but not exactly where it was intended
to be. After the kick motor failed 1o place Oscar 10 into
parking orbit, sources indicated the satellite was bumped
from hehind by the 3rd stage of the Ariane launch vehicle,
The bird is now in what has been termed a “ minimally use-
ful"™ orbit

The satellite’s attitude on separation from Ariane’s
third stage was initially correct, but “very probably the 3rd
stage caught up with the satellite after separation.” The
most likely reason for this seems to be higher than expected
residual thrust from venting liguid oxygen. Engineers
speculated that the vents were left open longenough to give
the 3rd stage enough exira boost to hit Oscar's kick
maotlor.

Vern Riportella, Exec. V.P. of U.S. Amsat, said that
there was no proof that jarring in orbit caused the malfunc-
tion of the kick motor, but that's the most likely cause,
After separation, the 3rd stage apparently bumped the
satellite cansing Oscar to start tumbling - delaving first fir-
ing of apogee kickmotor for 3 weeks while enginesrs fought
to contral the bird.

Finally the satellite was stabilized and the first attempt
to fire the kick motor was made unsuccessfully, Oscar will
have to stay where it is, in orbit with an apogee of 35,000 kam
and a perigee of 2900 km with a 26 degree inclination to
the equator. The planned orbit would have given Oscar a
perigee of 1500 km and an apogee of 36,000 km witha 57
degres inclination. The higher planned orbit would have
made Oscar hang longer over northern hemisphere where
the majority of radio amateurs live. Riportella said, “The
orbit's absolutely terrible and we've been grievously
damaged. We've had a serious case of whiplash.”

“Domsat™ system to go inlo operation on Weslar 4.
The Democrats will be using satellite technology zoon to
transmit interviews with Congrezsmen tolocal TV stations.
Interviews won't be transmitted live however. The TV sta-
tion will call the Congressman and interview him by phone,
then the videotape of the Congressman’s answers will be
transmitied 1o the TV station. Representatives and Sena-
tors will pay for the transmissions out of their tax-financed
office accounts.

Hughe's Galaxy One, is up and running. However, one
problem has already cropped up. One of the 4 receivers on
the bhird is currently suffering a severe drop in power. This
i= a spare receiver, and it leaves one or more spares to cover
the two main receivers. A Hughes spokeswoman said that
the company was “trying to isolate the problem but we're
not currently optimistic about regaining operation of the
receiver,” She called the malfunction “unuszual™ but not
serious because. "The other 3 receivers have been working
fine and this loss will have absolutely no effect on operation
of the satellite.  We would have to lose an additional 2
[receivers| to have any impact.”
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We Invite
You
To Compare!

* QUALITY %
* SERVICE *
* PRICE %

Alpine
Arunta
Auto-Tech
Avantek
Beddingfield
Blonder-Tongue
California Amplifier
Chaparral
Drake
General Instrument
Gillaspie
Home Cable
Janiel

KLM
Lindsay
Locom
Luxor
M&L
Macam
MTI
Paraclipse
Polatron
Prodelin
Regency
5.G.C.
Sat-Tec
Saxon
Sharp
T.D.F.
Wilson
Winegard
Vector

Lewis Electronics
Company
P.O. Box 100
West EIm Street
Humboldt, TN 38343

(901) 784-2191

"Muanufacturer and Diztributor
of Guality TVR Syatems”

Harris Corp. Comsat has awarded Harris Corp. a $100
million contract to provide earth stations and maintenance
for NEC's new Ku-band satellite network. Harris will be
responsible for the installation of 23 satellite receiving
stations at NBC affiliates, 2 transmit/receive stations and
one master station to be located in NYC. As the network
expands Harris will supply equipment for around 180
receive only and transmit/receive earth stations. Svstem
should be fully operational by 1985,

Continued

TERRESTRIAL
INTERFERENCE.

industry leaders such as
California Amplifier and Scien-
tific Atlanta. The result of theair
effort is an in-depth exploration
of such topics as equipment
selection for minimizing Ti
suscaptibility, use of natural
and artificial shielding, system
filtering, and many other cost
effective technigues! Send this
coupon now 1o receive our
free brechure on ASTI, and
get Tl out of the picture!

ASTI is the first complate
professional handbook an the
avoidance, diagnosis and sup-
prassion of microwave ter-
restrial interferance (T1) at
TVRO earth stations. This 250
Fage comprehensive volume
was compiled by an engineer-
ing team headed by Giyn
Bostick, President of
Microwave Filter Company,
with valuable input from many

BANISHED.

L4 1} . -----_-_-----_---------_
o

;"F e : [T¥ES! Send me thie Free beochure on thi ASTI Handbook!
f 3 | YES! Send me the ASTI Handbook. My payment of
126 menciosed: | Check Ol Menoy Order
O WiISA American Express Master Carg
Ciard No, —_Exp, Date .
Rame = Phone =
Company Mame: p & 4 =

Addresy —

City/State/Zip

M= Cr call our toll free number!

e —
GLCIOWUN'E i (ORRAME iNC

Tol Frag 1-000-228- 1658 - TWL 710-52 10493
G743 Knne B, Eaxsl Syrecuse, WY 13057

NYIHI'AK Caneds (Cobect| 3154373853
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& QUALITY PRODUCTS
COMPETITIVELY
PRICED

SATELLITE CORPORATION
=l

A Must for Eve
Successful Satellite
Dealer...

The Delta Home Satellite TV
Catalog is the most powerful
-5alas support tool you will ever
gel your hands on.

With this catalogue you can
show vour customers how
. gimple it is to install and use
 satellite TV. You will find
. detailed explanations of satel-
lite components, programming,
_ glossary of terms, maps and
‘charts, block diagrams, most
 frequently asked questions
' and answers, and products
-~ from over 30 manufaciurers.
Order your FREE copy
—foday! Simply fill out and
-mail the order blank on
‘this page, or call toll
free BDO-558-5582.

PIONEER M EMEER OF

FASPNCE

. Your NEW
CATALOGUE

O L AM A NEW |21 | HAVE ORDER
CUSTOMER BEFORE FROM DELTA.

NAME
COMPANY
ADDRESS

77/ 74/

B, APAIE £l ¢ [KE ECHO PLAZA = CEDARBURG, Wi 53012 = 414-375-1000
a0l 5 Delts Safelife: Corporafion » Ong Bcho Plazz » :._;:;,L_.-;. w1 53012 | TLX: P6886/ANS B 26886 GRAF » CABLE:DELTA SAT

——————————————————— = TOLL FREE: 800-558-5582

i
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|
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News

ATET relurns to space. The company which launched
the U1.5.'s first active communications satellite finally hasa
commercial bird of its own. Launched from Cape Cana-
veral July 28, Telstar 3-A is the first of 3 heing built to
replace the aging Comstar series. The other 2 will be
launched in August 1984 and May 1985 pending FCC
approval. Each bird has 30 transponders. 24 regular
and 6 spares.

Bezides being a big first for ATET (owning instead of
leasing), the Telstar is a big first for Hughes Aircraft, the
company which built the AT&T satellite. This is the first
bird for Hughes to use solid state power amplifiers in addi-
tion tothe standard traveling wave tube amplifiers. The big
advantage of the solid state amplifiers over tubes is greater
relinbility and longer life. Thelife expectancy ofthe Te lstar
i5 10 wears rather than the usual 7-8 yvears. Telstar carries
18 solid state power amplifiers and 12 TWTAs. The solid
state amplifiers were designed by Bell Labs, After testing
at 66°W, Telstar will be drifted to its operational slot at
g6° W,

GTE Spacenet. First Spacenet satellite is expected to
enterservice in Spring of 1984, GTEis heginning construc-
tion of its’ earth station complex at San Hamon, Californis,
When compleied, the center will have three 13 meter and

two 9.2 meter antennas. | .
Continusd

Microtech
Superiority.

You can sell the dlﬂerence

Wotional Microlech s the dominant forees inhome TVRO and o
majer parhcipan in prvale cable. And ng;r.' r'..:rer er'E]L\;-;jng
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Hﬂtﬂnui Micmotech
PO Draower E

Grenada, MS 38501
WO coil toll-tree, 1-800-447-6144 Dept, 42

]
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MAKE US
YOUR PARTNER
IN PROFIT

* LOWEST

DEALER
PRICES

* IMMEDIATE

OFF-SHELF
DELIVERY

* Antennes * Recalvers = LMNA's
* Accesagries
Speclalizing In Drake Products

YOUR
DRAKE
PLACE
e DRAKE

AUTHOSZED OISTRIBUTOR

“1f We Don’t Have It. . .
Drake Doesn’'t Make If!"’

Dealer Inquirles Invited

Call Today

(304) 277-4600

*‘Serving You Is
Our Technology'’

/|

ANDREWS
ELECTRONICS

439 Warwood Avenue
Wheeling, WV 26003




Wilson Microwave Systems gives you a satellite system with no holes. Every component is labeled
Wilson and receives the full backing of our outstanding warranty program and direct factory supporl.

A Distributor’s Dream.

If you're tired of double and triple sourcing products 1o make a single system, Wilson is the answer_the
quality answer. With dishes of die-stamped steel that are dip coated
and baked to ensure lasting durability and color. And with linear
components that provide the most reliable pictures your

customers have ever seen.

Infrared Selection.

Wilson's new YM-1000 Receiver System features a
portable Infrared Channel Selector that controls
whal some people already believe s the most
beautiful receiver in the business. With channel
scanning, automatic polarity changing, AFC,
volume and more built-in

Capture the profits. ;

if vou would enjoy the profits you could make from ; Call TOLL-FREE
representing the most complete manufacturer in ‘ 1-B00-634-6898
the satellite business, give us a call, toll free, We'll IN NEVADA:

tell vou the complete story...no holes barred. 1-702-739-7401

|
WILSDN

MICROWAVE
SYSTEMS, INC.

4286 South Polaris Avenue
Las Vagas, Nevada 83103




Rather be selling
than servicing? Call Dexcel.

Handling TVRO returns and ser-
vice calls wastes time and eats
profits. That's why Dexcel built the
DXP-1100 to be the most depend-
able receiver system you can buy,
with fewer than 3% returns.

And Dexcel backs it up, by offering
you the only two-year warranty on
the market.

DXP-1100 includes:

® Compact LMC for easy
installation

& Stereo and modulator built
right into the receiver

e 125 ft of cable with connectors

& Standard remote control

@ Bestvalue

Call today for the distributor near-
est you. Gould Inc., Dexcel Divi-
sion, 2285C Martin Ave., Santa
Clara, CA 95050. TWX 910-338-
0180. Phone 408/727-9833,
extension 37.




With CONTINENTAL, things
just keep looking up!

Be a Continental Dealer or Distributar

Excalanl predosty, aasily sold

Polar mount changes sads|kites in
_f secifds, Doratile. ighilweighl

wilded alurminuym tnisses Lo
winm ras|stanca. eaganted alo
Tl el

Alr and UPS ahsppable
O B0 12 andennas ore
3" Z | -1 aa highi they can bo ship-

iy pad gl prUPS. Think of
e the cagl advandages this
offars you

s
)
4
\
=':.

12

- Fatiory support
—_—— e e ————— Advertising matenals, Lergiors
6 Continenlal Satellite Syslems FrAIRang AN QUICERIE E7E youT

11285 5. E Highway Zi2 5TU ) wilh Conlimantal Satelite

Clackamas, Dregan G7015 e ] Systens

50y 6852774 -
I Plrase spndd infor Ta [ ion ahoud ¥oiyr
desleridestributor pHogram

We guarantos Cus gish 19 oulpeilesm a
O hers Or your maney Dack Oall for de

| laite BOO-331-2774.

%
29

0

GREAT LAKES /OHIO VALLEY

Satellite Technical Fair
&

Consumer Show

presented by
Satellite Reception Systems, Inc.
Manufacturers & Distributors of Fine TVRO Equipment
Athens & Columbus, Ohio
CALL TOLL FREE
® 1-800-592-1956 National ¢ 1-800-592-1957 InOhlgo

Call for More Information and Visit SRS in Booths 24 & 25 in Nashville
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News

Cuba. Cuba has filed an advance notice of intentions to
launch and operate a communications satellite with the
International Telecommunications Union. The Cuhban
satellite would be designated STSC-1 and would provide
6/4 GHZ national and regional international telecom-
munications service over an area including all of the Carib-
bean basin as well as North and Central America. The
satellite 15 scheduled to be launched in March of 1988
according tothe application. Cuba=aid it expecistouse an
orbital slot at 53°W for the satellite.

e
& STAYE.ORTH ART’

Linds as

a streeﬂg:lssh packgge
for all regidential
instaliatior

Bft.and 10y scr n or salid

dishes will lightWeight mount
(shipping weight urder 200Ibs )
120,10, 1g0-and 90
-low cost through ful
! conlrol regeivers, or bpck
onverted for multiplg rgceiver
pplicatjons - polariger
polar trgcking systgms.

E
L |

Lindsay isd @ur majay
1 resource VRO.

Lind ¥ Specialig
Progicts Ltd.”
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Channel 1S
Master®
Distributors

are ready
foputyouinthe
earth station business.
Profitably.

First, start withia low initial investment. Thera's iy
need to stock alot ofequipment. You can dron
on yourdistributor's inventory instead. Then, ge
expert assistonce from his factony-troined sate
lite speciallst to prevent costly mistakes. Yol
can even rent his porable TZVRO demonsirato
or buy your own if you want.

Add Channel Master's excellent reputation
TV reception, complete installation package!
a tolal system warranty, marketing and sale
suppor, plus a top-guality lIne of satellite recet
tion equipmentforthe home, and you've gofi
lot of advantages you just can't mafch am
wherme else,

Retail prices start at $2,495 for 8’ sysfems.

For more information, contact your Channe
Master distributor. Or, call or clip your card h
the coupon and retum to us.

m SATELLITE RECEFPTION EQUIPMERN

STAMI0E3, Ellanvilln, Mew York 12428 514-547-51K
MNAME
BUSINESS
I' ADDRESS
CiTY STATE ZIP

| PHONE (Area Code) -




Continued from page 10

Is it any wonder that Dr. Taylor
Howard said, “It is the worst single
thing I have ever read”™? We are in
complete agreement. “Channel Guide”
had more than ample opportunity to
make a more accurate transcription of
the recording supplied to them by
Conference Casseties,

The Colorado newspaper omitted
altogether the more subtle points of
his oratory such as “Caveat Emptor”,
Wise advise ignored. Latin cannot he
ineluded in the Rocky Mountain High
curriculum. My own advise is “Becte
Factum” Denver {Do it right!).

The main problem is a lack of both
practical and theoretical knowledge.
In a recent telephone conversation
with one of their staff membeors, he
told me they only had one TVRO sys-
tem between them all. Even expert
Tay Howard said at CAN/AM recently
how he used a TVRO system weekly,
just to keep his hand in,

Sir Winston Churchill was a bril-
liant orator and Dr. Howard exhibits
some of that brilliance. If ever Sir
Winston wanted to reduce a situation
to true size, he would either make an
mtential error in description or pro-

nunciation. In just the same way Tay
Howard spoke of “Boulder or Den-
ver . Dutstanding Sir!

He summons in me all the feelings
demonstrated by Hart for his Law Pro-
fessor, now on SHOWTIME, SAT-
COM 3, monthly. That brings us right

back to programming onee again.

Nashville sounds just great for the
next STTI Show. Do come and see us,
for the “Wolfpack™ will be there in
force - vou all!

DEALER INQUIRIES WELCOME
704-264-6340

Hwy. 105 South
Boone NC

Authorized
Program

ales
{NC,5C, VA, TN/

HOT LINE BULLETIN

There is an unconfirmed rumor that G.E. m ay be negotiating to buy Harris Corporation. As of presstime -
spokespersons for both companies could not be reached for comment,

ABC - TV's plans to change network distribution from tervestrial relays to satellite have fallen through. The
high cost of the change-over has forestalled the plan according to an ABC spokesperson.

As of presstime only two video transponders were active on the newl y launched Galaxyl TR-6& TR-20 are
both Spanish speaking networks.

Oscar 10, the amateur radio safellite launched by the French Ariane launch vehicle settled into an unusual
orbit when the “bird " was bumped by the third stage of the Ariane L6 rocket. The orbit has an elliptical path
ranging form 3,951 to 35,505 km. Oscar 10 was operational as of press time and reports were very
favaorable,

A new programming guide entitled “Satellite Dish Magazine™ will be introduced at the SPACE Show in
Orlando. The bi-weekly publication will contain programming for all scheduled services plus regular reviews
and previews of movies and special events. The full color slick magazine will be published in Grenada,
Mississippr.
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North American TVRO Dealer Listing

r ¥
KENTUCRKY PENNSYLVANIA
MeCullough ‘:"‘E'EEJ“T'“ E_q'.upmem Senrputh Corporation MNorthern Lights Suiellite
Houte 5, Hox 97 2532 Hepency Koad
Salem, AR 71574 Leasfnmton, Kentucky 40503
{01} -3 1631 451ES
Manufacturers of Antes

F.0. Box 1244
(06} 2TE-4425
Receivers - Diidiributors

Clearfield, PA 165350
1514} TR5-0111
Complete TY RO Wholesaler, Busic Syslems, Disdrbutor for Ddom
Avantek. California Amplifier, Starpath Antennas In The
TVRI supplias “Sugper’ [ishes, Medior Distnlnsor lor Aute-Teck Morthe sz
CALIFORNIA

NEW YORK SOUTH CAROLINA
Spece Ape Video Distributors, Ine

14524 Camden Av

Moelelk Fh CLron

Banks Sateliite Systems, Ine
PO Box 21 .- 55 Hailn Ave 1720 Hypass NE
San Jose, CAS5]173 Garnervilke, NY 1082
A8} 5598212 L (014} B47-1501)
The weste lnrgest zatellive dispiay. Weo dis
trih

satellite mirrownve, phones

Crewnwood, ST 2HENE
BAS-11 040 5C 1

KLM. Dirake, Liuxos, E
Priodehin

Minmture Elecirolytics - Axial-Fadia
widet,

PR 1R
Detoders Availalle for THE BLUE MaX

Any Voltage - Any Gruality <

bEi-1601
Mame Brands Call For Prcisg

fipe
Bast Chanlity at Lowest Prices
We Service

CONNECTICUT NORTH CAROLINA

SOUTH CAROLINA
AR C Communi
F) Box 2

MNorthford, Comn D54

atinms

Murowave Entertammaenst
Deawer 268

72

2000 484-2144

Sales - Service - & Installation

Commercial & He

Stellaroew Satellite Syetema, Ine.
Suite 1, Pavilack Square
Surfsifde Bearh, 5C 7
IB0S G5 [-ARR0 0]
Ulpsed Ciromt Tel

Rlowing Hock, N 28605
{T04) 264-6540

oy

Satellite Barth Statinns
jddent tal Svseeins Residential & Commorcial Systems
Specializing in HOME Satellits Reception

inlefencmng
Wholesale Satellite Distributor
Amthorized Program Snles Member of SPACE
n
FLORIDA OHIO TENNESSEE
Elzl:".l'-':-l_.'-ll'm :‘T"HI':'I.II'.E'! Systenis Inwictos T aleconmuiications e, Cox Enterurises
25 E. Fowler Ave 807 F Loveland Modeirn Fal
Tampu, Fin 03
=10 BER-351T

Complete TVRO Sntellite Systems

Cinoinmat], (kio 451440
Service - Comm )/ Hesi

Hocksoad, Tannessos ATRA54
(513N GER-SATY

=ales &

Complele Systems & Sendice - Reaidentis|
Specinlized in Caribe & el
bean - Sooth & Cenirml Americn instolistions

(B1a] Ja4-A4 T/ IE1 A} 1544012
Call us toduy for Complets Wilson Sysiems
Semyvey Feedbdrns, Califommin Amplifier LNAs,
prinfefoncing
Services - Wholessle & Hetall

on YAL 00D Hecefvers
o

0 Cox, D Cherles Mead

IDAHO OREGON TEXAS
Satellive Telovision Ine

1108 Sowth Main PO, Hox 17
Pocatelle, Idaba 31204
{208 Z32- 1524
Dheneal, Autn-Tech, Luxar, Deake.
Sat-Tec, Amplica, MTT Remote,
Janzil, Complete TVED Supplies

B R.C. Industries Video Stpmals
773 %, Oregon St PO Box 72
Walliawille, TX TTHET
[408] 389-2214
Digtrthutors of Ikxeal, Loxar, KIAL

Chaparral, Sat-Tae, MTLL Paracom, Janeil,
Fiherglass Plastics, DH Spun Alumimsm
1

Cninre, Orégaen 57904
[P3) RED-T2E]
Aute-Tech, Sar-Tee, KLM, Dexe=l BX Ant.,
Locom, Skywalker, Beach Cralt. Chapasal,
Srardish. M, Spun Metal Anl. Systems
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VIRGINIA CANADA CANADA

Starpatk Corporation Commander Sntellicn Open Shiv Satellite Tne
2532 Regency Hond 4565 Rathkells Sprept 445 Stiadbrook Ave: st Oaboroe
Lexington, Hentucky 4000 Miseisaauga, Ontario LS50 3HE Winnipeg, Manitoha RaL-007
1608) 276-4435 4 16) 8l6-8086/021-2753 {2014} 47T 1R
GComplete TYRO Wholosaler, Basic Systems, Manufacturer of Spun Aluminum Canada’s Satellite TV Pasts end Supply
Avantel Californin Amphficr, Starpath Antennas and [hstribators of depot. Sand for catalogue nnd
“ouper” Thishes, Nisstor Distritntor for Aute-Tech Satellite Components prices - Dealor Tnouiries .'Il'ﬁ eleome
WASHINGTON CANADA CANADA
LT mance Plus
Ewvans Satellite TV Syalems Hougsen :]:ﬂ_l"" Inz. P::ILI)::!“E,{:.ZI:
1721 Simpson Ave I?\"r:‘- _.]_-I-H T Markham, {'h'l.rnrin-n L3HR-3Y1
R Moncton, NB. E1C-8H7
Aberdeen, WA [-_:r_u..'“ L {50&) B31-5530 1{416) 474-0227
= e ! hb?? s Miz. Fiberglnes Ihshes - Distibutoss Lowrance, Drake, t'_"rl.J" secomm, Do,
Affordable Home TV for i : h Complete Svatems Sales & Sapvice
WaahiFeten Sl of TVRD Equipment, Designirs & St ] o
= Installation Deslers Wanted Luealer Inquiries Invited
WEST VIRGINIA CANADA CANADA
Starpath Cocpomtion A Divigion of Satelfte Internntional Salellite Commumndeations
2532 Hegenoy Hoad ERT Swstems (Enrth Sat-Tech) 220 Horwigw Dy, #:2
Laxington, Hentucky 40503 47281 MaeKintosh Street Burme, (at. [AN 4Y8
B 2TR-4435 Hulifex M5, Canads BIK-6AT [705) 737 -R2
Complete TVHO Wholésaler, Ruoe Sverems, 1 (902) 4530826 Mie of Fiberglazs
Avantek, Colifurnia Amplifier, Starpsth SA-L, SAT-TEC, SA-1000, SA-2000. Ansennns & Tracking
“Huper” Dishes, Mastor Disnitutor for Auto-Tech Avantek LNA'S, Prodelin, EST - 107 Antesnn Systems - Complete Parkngos

Dealor listing space avnilnhle, 27 % 17 poliizn, soven lines of text, Price i 850,04

prrissue. All copy must he recetved by the 20th of the secoml manth proveding cover
date, Send copy toe Post Dffice Box 2384, Shelby, NC 28150, Tel

) £32-96T3. Alin: Lynda Carter/Advertising Mannger.

SATRONICS

HIGH PERFORMANCE b AS
SATELLITE
TELEVISION

Satronics now offers a new one piece 6.5' and 8' fiber-
glass dish as well as our standard four piece 10° and 13
dish. All Satronics Dishes have a 5 year warranty when
used with Satronics Steel Mounts,

Weare alsodistributors for Lowrance and LS| Receivers.
Ourother product lines include the Eclipse and Vector Dish
Positioners, Sat-Tec Receiver, Locom and Avantek L NA's
and Chaparral Polarotors.

Call Jim Huddleston or D.L. Jackson and let us put asys-
tem together for you. Write for free color brochure and price
list.

ﬂ'.‘," Manulaciured By

Satronics Division - Mations Fiberg

e
%i%[’ P.O. Box 1067 - Henderson, Texas

5 Producls. Inc

2—214-657-654T
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WHERE ARE THOSE BIRDS?

If you had your copy of the all new “Satellite
Aiming Guide” you would know instantly where
to find those birds.

This 216 page guide contains the complete AZ-EL aiming coordinates for
the 15 most popular sateliites from practically any location in North America
No calculations required. We have already done the wark for you, Also
included In the guide are sections deveted to information about different
types of satellite reception systems .. how they work and how to make them
waork beter. Thisisa guide to Choosing YourSystem, Installing Your Sys-
tem and Tuning Your System. Order yours today for only $10.00% plus
$2.00 postage and handling.

ORDER FORM

Please rush me my copy of The Satellite Aiming Guide for only $10.00" plus $2 (10 postage and handling.

NAME
ADDRESS
CITY

STATE

METHOD OF PAYMEMNT

O Chieck e Monay Oader Encloses

1 Plezse Charge my Visa® or Magsereard®™
Card =

e e Satellite TV Magazine
S P.O.Box 2384

Shelby, Morth Carolina 28150
‘all Toll Free 1-800-438-2020




News

@ czldbs

BUY FACTORY DIRECT AND SAVE (!
COAXIAL CABLE

Japan. The Jupanese have launched two communications
satellites, the first in orbit to use 30/20 GGHz. The first was
launched in March and the second Aug. 6, from Japan’s
National Space Development Agency's launch center at
Tanegashima. The major subeontractor for the zatellites is
Ford Aerospace & Communications Corp. The two sat-
ellites have 6 Ku-band and 2 C-band transponders, The
satellites are designated C8-2A and C5-2 =nd are located
at 130" Fast and 136° East respectively.

Anik ). All three major networks and PBS will be heading
north viz Anik [D starting Sept. 1. This move should help
Cancom which was loding some $500,000 in Canadian
funds per month earlier this year. Cancom believes the
additionof CBS, ABC, NBC and PBES will add greatlvto the
attraction of its existing feed of 4 Canadizn signale. Can-
com expects to add an additional 1.2 million subscribers to
its list of 200,000 eurrent subseribers by offering thess new
services. 'The transmissions will be Oak Orion encrypted
and downlinked to about 1,000 earth stations, mostly small
cible systems and LPTV slations.

The Canadian Radio - TV & Communications Commis-
sion has approved Cancom's use of the 1.5, signals despite
some objections from Americom networks.

* ok K

CWELL, GuESS T woW'T HAVE To WoRRY 'BouT MY HousE
BER" THE OME STRUCK BY LIGWTHING !

— - S A ——

VRS MR TD-FOA M E20GN
150 BRAID-ELY) S |
%% ARAID-POLY RS
(FM1L & BRAILYN 1

UL s BRAI-POLYI iRty
1) 296% BRAID-ROLY I M
At HRAID-POLY SN

CONNECTORS TYPE "N’
PR IMALEY

FALIN iNIALE

G-V FEMALE
LI rHL (OUTRLE MALEY

e 28 B IMUBELE FEMALE
V27RO IROGHT ANGLE )
ADAFTER-F T ROA

CALL FOR COMPLETE CATALDG
CALL COLLECT 1914} 947-1554/1555

B0 Box 95-65 Hailromd Ave,
Gurnerville. New York | 0823

CORRECTION FINDER
FOCUSING TOOL

Selo-up eveny disk right!
Guess Ho Mone!

= PORTABLE
"« LIGHT » EXTENDS TO 60"
= DEALER & DISTRIBUTOR PRICING
= USE WITH CHAPARRAL, POLAROTOR
AND FEED HORNS OF MOST ANY KIND

COAX KWIK-STRIP

Musiraled
Lock = ECONDMICAL

WAY T0 STRIP
AG-50./U and
fE-597U CABLES
¢ = SPAAE BLADE

* HANDY CARRYING
CLIP FOR BELY

= COMPLETE
INSTRUCTIONS

Ciip

2 NATROPOLIS
“lhi INDUSTRIES

5360 S. CAMERON, #6 « LAS VEGAS, NV BE118
JTO02-B71-3636 *plus shipaiing

CORRECTION

On page 56 in the September issue of STV Magazine, Chaparral Communications inadvertently made a mistake in their
advertisement. Chaparral stated that their deep dish ring increased the “carrier to noise ratio by 9 dB which is the
equivalent of replacing a 120" LNA with one that's 85", Tt should have read “That's the equivalent of replacing a 120° LNA
with one that's 100°". Chaparral Communications asked us to prini this correction and we applaud them for thair

honesty.
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ADVERTISERS’ INDEX (In Alphabetical Order)

Amplica _ - 1445 ICM Video a0 Satellite Associates Limited 114
Anderson Seientific 11 Industra<PPD, Inc. _ -  B7Y Satellite Earth Stations 10
Andrews Electronics 104 IVC a1 Satellite Ground Components _-_ 100
Arunta - 3l Joneil g = Pemieen . Sl Satellite Reception Syvs.. Inc. 109
Aveom 71 Jensen ] Hatronics — 11
Beddingfiald & Co. 19 Hant ___T6 SPACE 98
BR Satelliie o 2-3 KM 42 TS, Ine. __ __ 39, 57-62
California Amplifiar 27 Lewis Elsctronics 102 Satellite Video Services —— 116
Chunoel Master 108 Lindsay America 108 Stellarview 141
(*haparral = 1,56 Longs Electronics _ Inside Front TDF fil
Conifer __ 4 Lowrance 118 Telzat 85
Continental Satallites 107 {A-Com Ommi 115 Tennasat !
CZ Labs 113 M/ A-Com Prodelin __ 84.85 Transtar Comm_ Corp. 12
DBES Satellite Television 36 Microwave Entartainment i Triton, Mig. 25 & 64
Delta Satellite 103 Microwave Filter 102 Tulzat 43
Dexeel : 16 MTI Systems a8 TYRO Dealer Listing __ 110-111
Dirake 16, 101 Mational Micro- D:.:nzll'l.'ufi ———— N Vector Syatams a7
Earth Terminals Rear Cover MWatropolis Industres 113 Vidare L
Echosphers 1] Odom Antepnas 113 Video Sipnals S it
ESTSystems 18 Cirion ua Wesparcom =1
Hostings Antenna .8 PDQ Satallite Products 47 Westar Communiculions —
Hi Frontier i Radio Semiconductor, Ine, BO Wilson Mierowava 105
Hoosier __ _ Insde Hear Satellite Aiming Guide 112

Houston Satallite Systems 93 Satallits Americe 117

SAVELLITE
ASSOCIATES LIMIT

—_Distributors of complete satellite
systems

—Distributors of major brand name
antennas, receivers and accessories

—We offer:

e advertising credits

® brand name products

® excellent prices

e wide range of products

® promotional literature

e prepaid freight

Stocking Distributors of ADM
New 12 panel 11 foot ADM now in fee e
stock for immediate delivery. ADM- ', 12|' 13, 16", 20°

Call for pricing on Saturn Il and Saturn Il spun antennas.

CALL US TODAY! (416) 475-3444
351 Steelcase Road West,
Marb:ham {T nmntc} Dntarpo
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YOUR TVRO SYSTEM
IS STATE OF THE ART.

What about your polarizer?

Only one polarizer offers you the
reliability of digital solid state at
low cost: M/A-COM Omni Spectra.
With no moving parts to freeze up
or meltdown — no motors, rotors
or gears — the low loss M/A-COM
Omni Spectra polarizer offers you
top quality reception, whether
you're in Anchorage or Anaheim.

Even in the harshest envircnments,
this polarizer is completely phase
and insertion loss stable, But that's
Jjust the beginning.

Because it's digital solid state, this
polarizer never needs adjusting,
after installation. It even features

Omni Pulse Decoder
Low cost receiver compatible adapter
Part # 4B50-4004-00

M/A-COM OMNI SPECTRA, INC.

an adjustabie scalar feed to acheive
maximum gain from every antenna.
Satellite skew is automatically
compensated for,

In-line design makes the M/A-
COM Omni Spectra polarizer easy
to install. And with low cost elec-
tronic adapters, it's completely
receiver compatible,

Best of all is the backing of an
industry leader: M/A-COM Omni
Spectra. For the name of the au-
thorized dealer near you, call
(603) 424-4111 or write: 21 Con-
tinental Boulevard, Merrimack,
NH 03054.




SATELLITE VIDEO SERVICES
THE NORTH EASTS LEADING DISTRIBUTOR

MASTER DISTRIBUTORS
[uxan
CHAPARRAL
A= :
MA—— INA'S
CHAPARRAL /L /. RECEIVERS,
b T & ANTENNAS AND
oL AHOTOR.I] y COMPLETE SYSTEMS
FEED HORN h
Prodelin ANTENNA
SKYEYE AY)
SKYEYE V
MEMORY TRACK

STEREO PROCESSOR

CALL FOR COMPLETE
LITERATURE AND PRICES

SateLute Vibeo Services

Star Route 247A
Palenville, N.Y. 12463

518-678-9306
518-678-9322




Horion Townes—Chaimman, Satellite America
[Treasurer and Director ol SPACE] Sealed.

Dave Fedric—President, Satallile Amarica
{Satellite Digest 1981 Man of the Year)

Salellite America leads a new revo-
lution in small dish antenna develop-
ment. This major advancement has
dramatically expanded our markel by
substantially reducing retall prices
of guality satellite systems. Satellite
America technology now makes it
possible for small six-and seven-foot
antennas to deliver guality video

coast to coast

Because these
picneering devel-
. opments by Satel-
lite America have
.‘ reduced equip-
ment and installia-
tion cosls, our dis-
tributors throughout
the nation are enjoving
fremendous increases in

sales and profils.

Our SA-6, SA-7 and SA-10 anten-
nasincorporate our new DualRailect™
feed which relocaies the - g
LNA behind the dish -
where heat and rain
are no longer ma- e
jor factors in sys-
lem performance.
Although compe- )

titors may try to SA-T
copy it only Satal- ——
lite America offers 1

the frue DualRefiect™ Feed.

Our SA-6and SA-T antennas

SA-8

Jointhe

Satellite America

Revolution

are of one-piece fiberglass construc-
tion with a special reflective surface
that maximizes efficiency, Our SA-10
antenna is formed of sight thermo-
compressed fiberglass panels that
are perfecity matched for broadcast
quzlity recepfion. The mounis on
our SA-6, SA-7 and SA-10 offer
similar improvements. making tham
thefinest enginearad and fabricated
steel mounts available anywhere.
For example. our new FowerRing
—_ onthe SA-7 and SA-10
% mounisincludes a
declination ad-
justment for
7 the most pre-
cise and stz
ble polar
mount move-
ment on the
market.
The dramatic size re-
duction of our six-foot anienna com-
pared to a ten-fool model 5 clearly
shown inthe graph. You canseewhy
wind loading is reduced to a manage-
able |level for most applications and
why consumer acceplance 15 so
much better

.“‘-1'

SA-10

—— Conventional 1

] w =
i i |

Our recenver lechnology is just as
exciting. Our innovative new SA-
1000 receiver is the first of a new
generation of satellite receivers to
come from Satellite America, LED
tuning, push bution controls, stereo

MARKETI N &,

and "high-tech styling are the ingre-
dients making this the industry's
finestvalue.

But products alone do not define
our company. Our total concept of
integrated marketing, advertising
and logistical sup-
port sefs Saielliie
America apart. In
a few months,
Saiellite America
has become ong
of the largest sat-
ellite system suppliers in the world,
We: balieve we supply more satellite
systemns than anyvone else in the
U, S.A. and we know ours logk
tha best

Bevyond thal, our pricing is revo-
lutionary, enabling you to realize
even greater sales and profits. Mo
one bul Sateliite America offerssuch
low pricing for guantity buyers. And
this translates into growth—unpre-
cedenled growth. That's why we ask
you 1o join us. Be a part of this growth.
Call today and secure a dealer ordis-
tributor relationship for the future
Satellite America will be there lead-
irig the way,

Sincerely,

r&m;g VAN

Dave Fednc. Presicgent

y e

Horon Townes Charman

SATELLITE
AMERICA

N e

...enfertaining new ideas

PO.Box 552 - Grenada. M5 38901 - Phone: 601/227-1820 - Telex: 534-068 - A subsidiary of Satellite America, Inc



WORLDS OF ENTERTAINMENT

Mow, you can enjoy over 60 tele-
vision channels with Lowrance

Earth Station'System 7 Receiver.
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i Yas! | want ta know more about the Lowrance Earth Station System 7 Recelver, Send me

-| more information today.
Mame — - =
| Address =

L LOWRANCE

LOWRAMNCE ELECTROMICS, INC.
12000 E. Skelly Dr. Tulsa. Okla. 74128

City




SATELLITE
TELEVISION
SYSTEMS

WE WILL NOT BE UNDERSOLD!

Complete Systems, Antennas,
Receivers, LNA's & Accessories
CALL US TODAY!

800-457-3330

hoosier
Lelectronics

“Nation’s Largest Satellite Equipment Distributor’
P.0. BOX 3300 e TERRE HAUTE, INDIANA 47803




Videophile Satellite Television

The possibilities of component audio come to satellite video.®

Companent eqguipment has become
popular in the audio field for a lot of
reasons. One reason is that the com-
ponent philosophy allows a purist to up-
grade any piece of asyslem astechnology
advances without having to replace the
entire system at once. This basic dea
has ushered in an era of speciaily firms
dedicated to advancing the art of a smaie
linkin tha chain, They succeed bacaUse
all of their efforts are focused on one
discipline, not thinly spread over an en-
tire system, EARTHTERMINALS™ bnngs
this ohilosophy tosatellite television We
concentrate on the single mostimponant
most difficult element—the migrowave
receiver. Mo other part of the system
has such a dramatic effect on picture
quality

Quality You Can See

An EARTH TERMINALS receiver pro-
vides cleaner pictures with less granu-
larity. Truer colors that don't smear. Less
sparkling snow onweak programs. Corm-
plete absence of herringbones and
waves. Superimposed lettering that
doesnt tear at the edges. In fact you
haven'l sopn video this exciting unless
vouve beenin a television studio. If you
own @ quality video projector, you'll be
even more impressed.

Quality You Can Measure
Broadcast engingsrs are impressed
with the accuracy of EARTH TERMI-
NALS recoivers too, Our VITS Sin? Pulse
and video SNR test results are incom-

parable: actually the equal of most com-
mercizl grade receivers. We can also
handle tough signals hke Reuters data
transmissions that aive other receivers
fits. It's no wonder then, that after ex-
haustive testing, some cable companias
and television stations use EARTH
TERMIMALS receivers as their main
source of satellite program material, They
know value when they see il

Unretoucapg O The-Air S’ Pulso Tesl

It's Easy To Live With
All this technical sophistication is really
guite easy to get along with. Precise
aitomatic fine tuning tunes every chan-
nel the same way avery time. You dont
have to be an expert to get perfect

pictures. EARTH TERMINALS receivers
come with a remote control that selects
channels individually, adjusts audio
volume at vour convenience, and auto-
matically signals the rest of your system
to supply the proper antenna polariza-
tion throvgh 2n even/odd channel switch
And it fits in the palm of your hand.

Tips On Value

There are plenty of satellite receivers
that cost less than ours, but naarly all
af them need bigger antennas and mare
exotic Low Noise Amplifiers fora picture
iree of sparkling snow. If youre on-a
budget. you can save money in other
parts of the system by paying more for
our receiver and come out even. You g2t
high fidelity video in the bargain Ifyoure
simply after the best picture money can
buy. we can make it very affordable
Either way, give us a2 call or write us
for the details.

EABRTH TERMIMNALS
Department 102

One Microwave Plaza
Cincinnati, Ohio 45242
513-489-6200

——— EARTH TERMINALS




