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Bill Pilgrim VE3GKC

one of the builders of the
439-25/1253.25 ATV RPT, London, Ont.

Kenny, WBSJLZ,
B.R.A.T.S. President, shown here at remote camera and
transmitter atop LA State Capitol which is 460 ft. high.

Operate your own
Television Station
Free...

Amateur Radio operators are
permitted to transmit televsion
pictures!

for more information write:
National Amateur Radio
Association,
16541 Redmond Wy, Suite 232
Redmond WA 98052
CALI 1-800-GOT-2-HAM

NARA ADS ][ n Frank, WB9KCC,

PROMOTE HAM TV with his Mobile ATV Seismic Station.
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WESTERN WASHINGTON AMATEUR TELEVISION SOCIETY
AND AMATEUR TELEVISION QUARTERLY

AMATEUR TELEVISION VIDEO TAPE CONTEST
— — — first prize: ICOM IC 1275 1.2 Ghz ALL MODE TRANSCEIVER* — —
————— second prize: AEA FS430 ATV TRANSCEIVER — — — _ _
third prize: PC Electronics RX converter of your choice

20! additional prizes to be announced

Have we gotten your interest? Are we motivating you? GOOD!
All you have to do is make a VIDEO about ham radio using your home VHS/Beta or 8mm video equipment!
RULES OF THE CONTEST
All licensed amateur radio operators are eligible to win €xcept members and families of the Western
Washington Amateur Television Society (WWATS), Amateur Television Quarterly Magazine (ATVQ), or publishers
or staff of any other ham ragdio magazine. That leaves about a half million US hams and any other ham
in the world!

Your video tape should be about ham radio (any aspect) and have been made since May 1988. The tape
must not exceed 15 minutes in length. You cannot use professional video equipment (3/4", 1" in your
production chain, only consumer grade equipment: ie S-VHS, VHS, Beta, 8mm, Super Beta, etc.

Only one entry per licensed amateur please. Video must be amateur radio related and can be a

’ documentary, educational, technical or entertainment.

Entries will be judged on the basis of creativity, technical merit and effective use of the video medium.
Contestants must be original producers. Violation of copyright laws is prohibited and disqualifying.
Winners will be selected by the WWATS appointed Judges. Their decision is FINAL. No substitution of
prizes or exchange for cash value allowed. Any State, local or federal tax applicable is the responsibility
of the recipient. Offer void where prohihited by law. Winners may be required to attest to compliance
with rules of the contest.

the property of WWATS and ATVQ for the promotional use of ham radio and editorial and promotional uses,

Entries must be post marked no later than March 1, 1990. Postage due mail will not be accepted.
Sponsors and prize donors assume no responsibility for lost or damaged entries, Return postage must
accompany any videocassette to be returned, otherwise entries become the property of WWATS. WWATS is
responsible for delivery of prizes to winners.

OFFICIAL ENTRY FORM

CALL: B
ADDRESS: o o
CITY: STATE: ____ COUNTRY: ZIP: -

Certification: I hereby enter the WWATS/ATVQ contest and agree to abide by the rules as stated above and
accept the decision of the judges. My entry is enclosed. I declare that I am the producer of this video
and release all rights of copyright to WWATS and ATVQ in exchange for consideration for the prizes listed

DATE: Signature:

*Agreement with Icom requires 100 valid entries o contest. Enter soon, tell your friends!

SEND ENTRY TO: WWATS/ATVQ VIDEO CONTEST, 353 S. 116TH ST. SEATTLE, WA 98168
Entry form may be copied as needed.

ENTER EARLY ENTER OFTEN

PAGE 2 ATVQ DEVOTED ENTIRELY TO HAM Tv




i 1 |

WYMAN RESEARCH INTRODUCES NEW TRIDON LINE

i NYMAN B
‘I . E.?RCN NG

ONLY
$229.95

TR
OR AM 4535
o o |®

- $319.95

$399.95

450 TRANSMITTER
POWER OUTPUT IS 3 W PEAK
TWO INDEPENDENT AUDIO

SYSTEMS
(Sub-carrier and On-carrier)

10 PIN CAMMERA CONNECTOR
ON BACK-BNC OR RCA CON-
NECTORS ON FRONT

SYNC STRETCHER FOR OP-
TIMUM COMPOSITE VIDEO

» STANDARD CRYSTAL FRE-,
QUENCY: 439.25 MHZ or
434.00 MHZ

POWERS VIDEO CAMERA (10
Pin Connector)

REQUIRES 13.8V DC AT 600 MA
PLUS CAMERA POWER ( 1
amp)

RF TIGHT ALUMINUM CABINET
WITH BRUSHED ALUMINUM
PANEL CUSTOMED DESIGN-
ED BY WOYL

CABINET SIZE: 2.2"'x5.25"'x5.5”

TRILON Fm
TRANSMiPEER

a CAMEL R o g
S B §”

UHE B vinio tRBlsmirice

FACTS 450 TRANSCEIVER

e POWER OUTPUT - 3 W PEAK

* 10 PIN CAMERA CONNECTOR
ON BACK PANEL, BNC OR
RCA CONNECTOR ON FRONT
PANEL

* MONITOR VIDEO FROM
CAMERA OR DETECTED
VIDEO OUTPUT .

e ALL NEW VIDEO AND AUDIO
CIRCUITRY WITH SYNC
STRETCHER

o NEW TWO CHANNEL AUDIO
SYSTE ON TRANSMIT (SEE
OPTIONAL RECEIVER BELOW)

* NEW MORE POWERFUL VIDEO
TRANSMITTER

e STANDARD CRYSTAL FRE-
QUENCY: 439.25 MHZ or
434.00 MHZ

o .8 DB NF GaAsFET
PRE-AMPLIFIER

e RF TIGHT. ALUMINUM CABINET
WITH BRUSHED ALUMINUM
PANEL CUSTOMED DESIGN-

- ED BY W9YL

o SIZE: 2.2"'x7'x5.75"

o RELAY SWITCHED ANTENNA

TRIDON AM 450 MHZ
TRANSMITTER

TRIDON 2000 AM
450 MHZ TRANSCEIVER

TRIDONFM
TRANSMITTERS
900 MHZ
1200 MHZ

FM TRIDONS
BOTH HAVE —
* PRE-EMPHASIS CIRCUITRY
“N”” CONNECTOR
RF TIGHT ALUMMMINUM
CABINET WITH BRUSHED
ALUMINUM PANEL CUSTOM-
ED DESIGNED BY W9YL
CABINET SIZE: 2.2"'x8.2"'x5.5"
REQUIRES 13.8 V DC AT 2
AMPS
* LARGE HEAT SINK
900 MHZ
e 915 MHZ FM-ATV
TRANSMITTER
e POWER OUTPUT IS 8 WATTS
* 4.5 MHZ AUDIO SUB-CARRIER
e USES NEW PHASE LOCK LOOP
CRYSTAL CONTROLLED
EXCITER
1200 MHZ
e 1255 MHZ FM-ATV TRANSMIT-
TER (Any optional freq.) -
* POWER OUTPUT IS 4-5 WATTS
* 6 MHZ AUDIO SUB-CARRIER
(Requires 1 V PP Audio)
o USES MILITARY QUALITY
WOOD-DOUGLAS CRYSTAL .
CONTROLLED EXCITER

WYMAN RESEARCH, INC. e

Don & Sue Miller
WONTP
. WwayL

JANUARY 1990 VOL. 3 #1

R.R. #1 BOX 95
WALDRON, INDIANA 46182
(317) 525-6452

SHIPPING $4.50
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DAYTON ATV PARTY

FRIDAY NIGHT, TRAVELODGE MOTEL JUST OFF 1-75, 7 PM-MIDNIGHT.
BEST ATTENDED, BEST ORGANIZED, BEST SPEAKERS, FREE FOOD AND DRINKS

HOME BREW CONTEST, WIN $100 CASH, BRING YOUR ENTRY OR CLEAR PHOTOS
AND WRITE-UP OR VIDEO TAPE SHOWING YOUR BEST
HOME BREW EQUIPMENT TO ENTER AND WIN.

WINNERS OF HAM VIDEO CONTEST ANNOUNCED AND WINNING VIDEOS SHOWN.

BE PART OF THE ACTION: SEND PRESENTATION REQUESTS TO
CHUCK NORTHCUTT W7SRZ, 353 S. 116th ST., SEATTLE, WA 98168.

HOST: ATVQ, MC, CHUCK NORTHCUTT W7SRZ,
HENRY RUH KB9FO, BILL BROWN WBSELK

ONLY 200 YARDS FROM SSTV MEETING HELD AT HOLIDAY INN NORTH.

AMATEUR TELEVISION QUARTERLY

SUBSCRIPTION

DEVOTED ENTIRELY TO AMATEUR TELEVISION
US Delivery Canada Elsewhere

O1YR $15 $20 $25

O 2 YR $30 $40 $45

O 3 YR $40 $55 $65 (all US Funds)
O 4 YR $50 $70 $85

O 5 YR $60 $85 $100

O BATC Compendium $10

O Rose Parade Video Tape $20

With 3 Yr. Sub. $1

0
With 5 Yr. Sub. s FREE

Call: Name:

Address:

City:

State/Prov: ZIP: Country:
Gift? From: Call: Name:

Optional Info
operate: FSTV ~ SSTV  FAX  other
ATVISSTV bands

Phone (kept confidential)
Best ATV or SSTV DX

Grid locator or Lat/Lon.

ATV RPT? QTH

Station Equipment

Comments:

TECHNICAL NOTES

In the October issue of
ATVQ (V2 #4) an article
about a low cost 23 acm
phase locked loop exciter
has created some excite-
ment. Several ATCO members
have inquired requesting
a source to purchase the
SP-5060 (Plessey) IC. The
fixed modulus frequency
synthesizer may be pur-
chased in quantities of 6
or more at a cost of $15.-
05 each. Dick W8RVH locat-
ed the source, Pioneer
Electronics, 1200 Troy
St., Dayton, OH 45404.
Delivery takes about 6
weeks ARO. W8RVH, WBSURI,
WM8P, W8DMR and others
have successfully dupli-
cated the 23 cm PLL excit-
er using the PC TVG-12A
and the SP-~5060 IC. Total
cost to construct the ex~
citer is less than $48.25.
The article on pages 39-
41 and color photo on the
front cover were authored
by W8DMR. The concept of
a 1280 Mhz PLL was first
offered at the ATCO tech-
nical symposium in 1988.
de Bill W8DMR.

HELP!
W3WFF, Alfred Gussman of
618 Moredom Rd., Hunting-
don Valley, PA 19006
needs help getting on
ATV. He has TX432 (VHF
Engineering) transmit
strip and needs a video
modulator (Check back is-
sues of old A5, it was in
there many years ago). He
also has a TVX-10KTV Xt-
ronix transmitter which
doesn't 'work and would
like a schematic. As mem-
ory serves this dates to
about 1976. Can any rea-
der help Alfred?
NEW ATV RPT

K2CBA says he will get an
ATV repeater on air soon
in the Petersburg, NY ar-
ea. Watch for announce-
ment here. It is planned
as 439.25 in and 1250
out, and will link to Mt.
Graylock.

BACK ISSUES

ESF COPY SERVICE
4011 CLEARVIEW DR.
CEDAR FALLS, IOWA

50613

AMATEUR TELEVISION QUARTERLY
1545 Lee St., Suite 73
Des Plaines, IL 60018
708-298-2269
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yellow stripe time to renew
red stripe subscription expired
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HAM RADIO is full of projects and the kind of
technical articles you are looking for. From
easy-to-build Weekenders to state-of-the-art
equipment, HAM RADIO has it all. In addition
there are four special issues plus some of the
most respected columnists too! Take a trial
subscription today and see for yourself what
HR has to offer!

Regular One Year Rate
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ATV SATELLITE to be Launched

During the first part of
January (Jan. 10th as of
this writing) a series of
amateur satellites called
Microsats will he launch-
ed from Kourou, Fr. Gui-
ana via the ARIANE rock-
et. One of these is known
as WEBERSAT and has as
one of it's main goals
the transmission via pac-
ket of a view of the
Earth and Moon as seen
from it's on-board color
CCD Camera, Also a P.C.
Electronics downconverter
has been included which
will allow reception of
live ATV on 1265 Mhz
which will be digitized
and relayed back to earth
via the packet 1link as
well as an easily record-
ed "fast video download"
described below.

This satellite was built
in cooperation with AMSAT
and was technically man-
aged by Orchid Engineer-
ing, a Utah based elec-
trical engineering firm,
under contract with Weber
State College's Center
for Aerospace Technology
(CAST). The majority of
the fabrication and test
work was accomplished by
Weber State College stu-
dents and by outside vol-
unteers.

Video from the satel-
lite's Canon 610 color
CCD TV camera is digitiz-
ed by the on-board compu-
ter via a command from
the control station. This
signal can be sent back
to earth via two differ-
ent methods.

PACKET IMAGE DATA

One digitized frame of
the standard NTSC video
is stored in a 166k block
of memory. If sent back

to earth via 1200 baud
packet this will take
about 20 minutes. Since
this may be longer than
one pass over your QTH,
you may have to receive
two passes to see the
PAGE 6

whole picture.
FAST VIDEO DOWNLOAD

The digitized image can
be clocked into a Digital
to Analog converter (DAC)
at a rate 1000 times slo-
wer than the original di-
gitization resulting in
an analog signal which
can be sent via a stand-
ard FM voice channel (A
form of slow scan TV but
not compatible with our
SSTV units). This can’ be
sent down via the FM mod-
ulator on-board and takes
only 7 seconds. Although
some distortion may re-
sult this can be filtered
out in the image reconst-
ruction program and won't
require anything more
than a 437.075 Mhz FM rig
and an audio tape recor-
der to store the image.
This system will also al-
low a digitized voice
message to be uploaded
and stored in the compu-
ter memory for later re-
transmission. The video
data stored on your audio
cassette can then be re-
played into an inexpen-
sive audio frequency ana-
log-to-digital converter
(ADC) and stored in your
home computer. Software
is being written at Weber
State to decode both of
these transmissions using
an IBM PC supporting var-

ious graphics boards
(EGA, VGA and possibly
CGA). Dr. Robert Summers
has written a program

which allows the wuser to
print out a high resolu-
tion image on a standard
dot matrix printer and to
perform some statistical
filtering and manipula-
tion of the image. Other
programs written by Bob
Argile and Chris Williams
will support the compres-
sion and decompression of
video data and allow ex-
traction of RGB color im-
ages from the digitized
composite video image.

Software will be avail-
able in April from AMSAT

P.0. Box 27, Washington,
D.C. 20044.
Although the other Mi-

crosats won't be avail-
able for general use for
several weeks after
launch, the WEBERSAT will
start sending back pic—
tures within the first
few orbits. Even through
software may not be avai-
lable to decode these
pictures until April, you
may want to start saving
picture data you receive.
Since the video portion
of this satellite is only
a part of the total expe-

riment package, the pic-
ture download feature
won't be continuous.

Check your local BBS for
schedule updates from AM-
SAT or listen to the var-
ious HF AMSAT nets. We
will also relay current
information on the weekly
ATV net every Tuesday
night at 8pm Eastern Time
on 3.871 Mhz.

The ATV uplink mode on
1265 Mhz will be attemp-
ted on a pre-arranged
schedule with the Weber
State command station and
control stations around
the world. Due to the low
gain antenna on the sat-
ellite and the altitude,
it will take a substan-
tial uplink ERP to send a
pPicture to the satellite.
For an overhead pass the
closest approach will be
310 miles and the satel-
lite could be as far as
1800 miles away on the
horizon. Your best chance
is to wait for a high el-
evation pass and hit it
with all the power vyou
can dgenerate into an AZ--
EL steerable array. Use a
test pattern of very
large high contrast call
letters. Using W6ORG's
path 1loss program (see
April 89 ATVQ p.78) we
see that with an 18 w

ATVQ DEVOTED ENTIRELY TO HAM TV
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AMSAT - NA
Dick Janssen, WD4FAS
1120 Willewbroaok Trail
Maitland, FL 32751 U.S.A.
March 2, 1623
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Microsat Package

1 " - o

: oo Tl -
Color CCD TV Camera Module
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transmitter into a 22 dBd
gain array we can only
hope to achieve a C/N of
15.5 db (approx. P2) at
the' closest approach and
a virtually unusable 1.8
dB at 1500 miles., 100 W
into the same array will
give us a decent 23.0 dB
(P3+) at best and 9.3 dB
(Pl) at worst. It appears

that an antenna gain of .

27 dBd (7 foot dish) will
be required with a 100 W
transmitter to produce a
P4+ color‘picture. In the
case of the 18 W trans-
mitter i't would take an

18 foot-dish for a P4+!

Don't 1let this totally
discourage you as an 18 W
transmitter into a single
yagi (16-18 dBd) could
produce a recognizable Pl
picture under the right
conditions., Comparing ac-
tual reports vs. the cal-
culated path loss of the
last few ATV Balloon
flights over the midwest
showed, around a 5-10 dB
increase over the predic-
tions. Add at least a P-
unit to above estimates
if this is the case. This
increase may be due to
the way the eye integra-

tes a noisy picture to
enhance 1it. Even though
the on-board- digitizer

doesn't have the advan-
tage of the human eye we
may be surprised at how
well lower power levels

work. In fact lab tests
at the college indicate
that decent pictures
could_ be digitized and

relayed with just 10 dB

of C/N. Image processing
can be done at the re-
ceiving ground station

which could enhance this
into a fairly good pic-
ture. Regardless of your
station's capabilities,
it's certainly worth giv-
ing.it a try!

1265 Mhz AM ATV transmi-
tters as well as antennas
are available from P.C.
Electronics. High power

JANUARY 1990 VOL. 3 #1

amplifiers can be obtain-
ed from Downeast Micro-
wave, Box 2310, R.R.#1,
Troy, ME 04987 and HI-
SPEC, P.0O. Box 387, Jupi-
ter, FL 33468. Also'ante-
nnas can be obtained from
Spectrum International,
Downeast Microwave, Wyman
Research, KLM etc.

WHAT IT WILL TAKE:
FAST VIDEO DOWNLOAD
Narrowband receiver on
437.075 Mhz with minimal

gain antenna (turnstile
or J-pole may be all
that's needed), audio
tape recorder, inexpen-
sive A/D converter cir-

cuit and an IBM PC. Note:

A hardware interface may
be in the works which
will take the audio data
and display it directly
on yours monitor (just
like a SSTV converter).
PACKET IMAGE DOWNLOAD
437 Mhz SSB OSCAR type

Satellite receiver or
converter, AZ/EL antenna
(low gain ok), PSK modem

" (TAPR kit $110 call (602)

’

323-1710, Pac-Comm assem-
bled unit $219 or the G3-
RUH kit), any packet TNC,
IBM computer, software
available from AMSAT 301
589-6062.
ATV UPLINK -~ 1265 Mhz

ATV transmitter and amp-

lifier capable of 18 W or .

(better) 100 W and 22 dbd
gain antenna with AZ-EL

mount (quad stacked array

of loop yagis or 4 foot
dish). A 'system capable
of producing over 100 W

would include a 1 W P.C.’

exciter to a 18 W Down-
east solid state Amp
feeding a 100 W + Hi-SPEC
Tube Amp.
SCHEDULE

The schedule of experi-
ments to be performed
will be dependent on the
users. Since the ATV up-
link and digitization
command has to be activa-
ted by a command station,
stations wishing to up-
link to the satellite

o

will have to initially
schedule the attempt with
the appropriate command
station for your part of
the world. If the fast
video downlink mode is a
success, the satellite

.can be set up in a mode

which will snatch a pic-
ture and relay it down in
7 seconds, constantly re-
peating this cycle. This
way no schedules will be
necessary and lots of
pictures can be uploaded
and downloaded per pass.
The real beauty of this
satellite is that it is
totally programmable and
can be set up in many
different configurations.
A hardware/software in-
terface may be available
in the next few months
which will make it easy
to display the fast down-
link images much 1like a
SSTV converter. T

If you have the capabil-
ity of transmitting a
1265 Mhz ATV signal up to
the satellite please con-
tact Bill Brown WBSELK,
12536 TR 77, Findlay, OH
45840 Ph:(419) 422-8206
or Robert Twiggs, Direc-
tor - CAST - Weber State
College - School of Tech-
nology - Ogden, UT 84408-
1805. Ph:(801) 626-7272
to arrange a schedule. If
you have a 1265 Mhz ATV
station, an IBM PC and an
OSCAR station with PSK
modem capable of working
the Microsats contact us
about becoming a command
station.

A WEBERSAT User's Group
is being formed by Robert

Twiggs in order to dis-
tribute information and-
updates. He'd 1like to

hear your inputs and sug-
gestions to help deter-
mine the uplink and down-
link image schedule.

This wunique . satellite
will provide us with some
fantastic imagery and

-hopefully add a new di-

mension to ATV in SPACE!
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Stacked Modules in Microsat
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900 MHZ LINEAR
~ "POWER AMPS.
1w IN 17w _OUT

i %

The low power driver is a separate stage from the high power output stage. Each unit is encased
inside a separate die cast box which is enclosed in a large 4-1/2" x 8" cabinet with a double heat
sink. The linear has power binding posts, is fused, has an "ON" light, and is diode protected.
Connectors supplied are "N*, but other types are available. The units are spray painted biack

wihanacrylacfiish. o4 29 1p $210.00

1.2 GHZ
LINEAR POWER AMPLIFIERS
1 watt in 18 out
Uses a power gain block. Same design as above, but smaller in size ... $139.00
with T/R switching. ~ $169.00

902 to- 928 MHZ
FM power amps., 1 watt transmitter exciters, excellent pre-amps. NF average 0.6db. Gain 16db.

pre-amps. $ 62.00
TOWET MOUMEA PrE-aITIIS. T/R ...ouvruuuuussesssssorsrsscssssssssssssssssss ssesssss asaas 5144445804 esssssssesssss 1080 s SRR RRRRSR S5 5050 b 100500 $139.00
12 GHZ pre-amps $ 62.00
Tower mounted pre-amps TR $149.00

VHF & UHF POWER AMPLIFIERS & PRE-AMPS
BRICKS, TRANSISTORS, and SOME PARTS
' SEND FOR CATALOGUE (2) 25 cent stamps please.
210 Utica St.

Tonawanda, NY 14150

1-716-692-5451
W2WHK

ASSOCIATES

JANUARY 1990 VOL. 3 #1 PAGE 11
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VIDEO AGC FOR YOUR REPEATER

Howard Cochran W4PPN -

In the July 1989 issue of
ATVQ there was an excell-
ent article by WS5KPZ cov-
ering repeater desense.
Dave's article prompted me
to write about another re-
peater problem, that of
variable video levels as
received by the repeater.

The repeater owner has to
strike some happy medium
when setting his wvideo
levels at the transmitter.
This means that the incom-
ing signal at either end
of the acceptable range
will be less than optimum.
Only those video 1levels
that match the level sett-
ings of the transmitter
chain adjustments will be
repeated as received. All
others, will have their

-sync levels and or video

levels increased or de-
creased by some amount.

There are two items that
can be placed in your vid-
eo chain before reaching
your repeater transmitter
that will aid in having
constant video levels
available at the transmit-
ter: A Proc-Amp and a Vid-
eo AGC Board.

Mike Collis WA6SVT wrote
a Proc-Amp article in the
April 1989 issue of ATVQ.
See page 53 for a descrip-
tion. Kits and assembled
units for this circuit are
available from Elktronics
- 12536 TR 77 - Findlay,
OH 45840. Also Griffin En-
terprises carries a Proc-
Amp kit. Contact Hap Grif-
fin WA4UMU - P.O. Box 6104
- Sumter, SC 29150-6104.
These Proc-Afip kits will
permit you to do some neat
things in the shack. Hope-
fully Hap can put together
a future article that will
show what can be done.

The AGC amplifier that I
will describe is also a
kit that is available from
the Worthing and District
Video Repeater Group. It
is available for seventeen
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5600 Birchhill Rd.
pounds (British Currency).
You can obtain one by
writing to R. Stephens
GB8XEU, Tof twood, Mill
Lane, High ' Salvington,
Worthing, Sussex, BN13
25X, England. I have been
advised by Mr. Stephens
that you need to send your
money ~in the form of
Pounds Sterling as it is
difficult for them to con-
vert’ American Dollars.
With the rise and fall of
the exchange rate, the
amount they get with the
conversion may be 1less
than the price of the kit.

Circuit Description:

This circuit will accept
video input wvariations
from 0.15 Volts P-P up to
2.5 Volts P~P while provi-
ding a constant output
level of approximately 1.0
Volts P-P. The time con-
stant of the AGC is in the
range of 3-4 seconds and
both input and output
present a common 75 ohm
impedance.

The main active element
in the circuit consists of
an IC used in the lumi-
nance circuit of most
VCR's. This chip, an
ECGl1264, 1is capable of
doing more that what it is

being used for here. 1In

this application the AGC
function 1is "the primary
task being accomplished.
For those of you who may
want to branch out into
other uses, Pre-Emphasis,
De-Emphasis and filtering
are available. Sync pulse

.clamping and peak white

clipping can also be ob-
tained.
Tune Up:

After you have completed
the circuit, tune up is
rather straight forward.
The use of a scope 1is
helpful. Hook up a monitor
and an adjustable video
source to the board. A
dual-trace scope makes
this demo a piece of cake.

- Charlotte,

NC 28227

You can observe the effect
as you view the input and
output * signals on the
scope. It is also visually
apparent when you have a
monitor hooked up at both
input and output. As you
vary the input signal bet-
ween the range of 0.15V to
2.5V you should see the
output signal settle down
to the 1.0V level within
3 to 4 seconds. If you are
running color through your
repeater then it is neces-
sary to adjust the coil to
reject the chroma sub-car-
rier signal. Otherwise
changes in color satura-
tionwill cause variations

"in the output level. To

align the coil place your
scope probe at the junc-
tion of the 470 ohm and
the 1.5K ohm resistors.
With a color signal ap-
plied at the input, adjust
the coil for minimum color
burst amplitude. If you do
not have a scope available

(How can you run an ATV
repeater without a scope?)
adjust the coil for maxi-
mum contrast on the moni-=
tor. The change is small
and the contrast may need
to be reduced on the moni-
tor to allow the change to
be visible.

Data on the IC can be
found in the ECG Master
Replacement Guide ECG212P,
Page 1-216.

My thanks to the Worthing
and District Repeater
Group 6 for bringing this
circuit to the attention
of ATV'ers. Also thanks to
Geof f Mather GBDHE for his
technical description.
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ATV NEWS
PITTSBURGH ATV REPEATER

After many months of dil-
igent searching, the Wes-
tern Pa. ATV Group has fi-
nally found a suitable
site to install a repea-
ter. The new home for the
repeater will be on the
property of W3KWH, the
Steel City Ameteur Radio
Club, located in Carnegie,

Pa. about eight miles
northwest of downtown
Pittsburgh, Pa., and not

far from the Pittsburgh
International Airport.

The site is around 1450
ft. above sea level, and
with the proposed antenna
installation at 50 ft.
will give wus a total
‘height of around 1500 ft.

The initial antenna in-
stallation will be verti-
cally polarized simply be-
cause we have them on
hand. However, if the
repeater is successful, we
will go horizontal as, soon
as possible.

The repeater will receive
on 439.25 Mhz, and trans-
mit on 426.25 Mhz. The
power will be around 35 to
50 watts. The repeater is
nearing completion, and is
now undergoing shake-down
tests at the QTH of Frank

W3QNI.
Besides normal sync
bring-up, it has not been

established as to what 2
meter or 70 cm frequency
will be used to control
the repeater, as this will
depend on what is avail-
able at the site for our
use.

ATV activity in the local
Pittsburgh area has been
sporadic, however, there
is never a week goes by
that a few of the gang ar-
en't on for a few hours.
It is hoped that when the
repeater is installed that
activity will increase to
where it was several years
ago when we had around
thirty active ATV'ers in
the area.
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Will W3UGI in Washington,
Pa. has built a two bay

Alford Slot Antenna, and
the results have been sur-
prisingly good.

Frank W3QNI, Don N3BMT
and Andy K3IBD have insta-

lled the feed rotation
control and motors
available from Debco
Electronics, Cincinnati,
Ohio, on their antennas
and are now able to go
from vertical to

horizontal polarization by
merely pushing a button.
ED NOTE: This is a U-100
and control box for under
$30 from both Debco and
Wyman Research.

By W30SE has the new AEA
ATV rig and antenna on the
air and is real happy with
what 1 watt will do. This
is his first venture into
UHF and he is having the
time of his 1ife, but with
the hilly terrain around
here, he needs and wants
more power!

All of the ATV gang
around this area enjoy
ATVQ. It's Jjust what we
needed--keep up the good
work!

WARREN/YOUNGSTOWN, OHIO

The ATV repeater 1is up
and running with good rep-
orts from some distance
away. P4 to P5 reception
has been observed by sev-
eral ATV'ers in the Warren
area over 20-30 miles from
the repeater site as well
as being seen near the
Pittsburgh, Pa area. The
repeater is located near
the town of Salem, Chio in
Beloit and
by Larry N8EWV. Currently
they have two Lindsay hor-
izontal antennas mounted
at Larry's QTH. The input
is 439.25 Mhz with 426,25
Mhz ‘output. The D-1010N
recently overheated SO
power will be limited to
10 watts for the near fu-
ture. They are currently
looking for a new amp. The
local talk frequency 1is
144.34 Mhz simplex and al-

so the 146.865 (- 600) re-
peater. A call on the re-

peater will usually scare
up one of the group.

is maintained

MICRO BALLOON

WD9I Bags a 5-point Elk
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L. MICRO-BALLOON Launched Oct. 28th (STRYROSAT 1)

Two weeks after the Oct.
7th flight of the ATV cam-
era balloon, Mark KA9SZX
indicated that he had a
substantial amount of he-
lium left. In an attempt
to use up the remaining
gas before returning the
tank, we decided to devel-
op the Micro-Balloon con-
cept. Styrosat 1, as we
dubbed it, would be desig-
ned in an effort to see
how inexpensively we could
launch a working amateur
radio package considering
we never expected to find
this one! A visit to the
local surplus stare netted

us a $§1 scanner crystal
(155.165 Mhz-10.8 Mhz
Bearcat IF frequency)

which put us on 144.366
Mhz using the small 2 me-
ter CW transmitter built
by Carl WA4ADG [See July
ATVQ, p.l0). A CW ID'er
was built with a thermis-
tor controlled timing cir-
cuit. By varying the morse
code speed with outside
temperature we were able
to. simply determine the
outside temperature. This
thermistor is available
from some Radio Shack
stores for under $1 inclu-
ding an attached calibra-
- tion chart (Resistance vs.
Temperature). Calibration
was easily accomplished
just by replacing the
thermistor in the timing
circuit with a pot adjus-
ted to the valuz=s on the
chart. At room temperature
the CW ID'er keyed the
transmitter at about 20
wpm. At it's highest
altitude (about -50
degrees outside) it ran at
a very slow 4 wpm. The
total current drain for
this system was less than
35 mA at 9 volts and pro-
duced a powerful? 10 mil-
liwatt signal. We used a
small 9 volt lithium pack
made up of 3 SAFT LX1634.
These will cost you about
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Bill WBSELK !
$8 new but I had a few ly-
ing around  the shack.
Otherwise a cheap 9 volt
lithium cell probably
would have worked. This
was all mounted ina 1l in-
ch thick styrofoam package
with a 2, meter quarter
wave groundplane complete
with a small foam pumpkin
impaled on the whip. (It
was Halloween after alll)
Total package weight came
in at a very light 14 oun-
ces (The pumpkin accounted
for 2 ozs!). Including the
helium and balloon, the
total price tag came to
/under $40.

With the assistance of
Tim KA9SZY, Pam KA9UOU and
Debbie KA9JYI, a small 3
foot sounding balloon
(KAYSAM 50P) was inflated
with about 14 cubic feet
of helium. With the re-
maining helium, Debbie
launched a small foam UFO
with attached note to de-
termine the wind direction
(This was found 3 weeks
later in Niles Michigan -

160 miles away). Mark
KA9SZX released the Styro-
sat balloon at 9:33 am.
(Only 3 minutes late -
probably went off on-time
since I wasn't therel).
The bright red balloon was
visible for gquite some
time as it drifted away
from Tim's farm near Cham-
paign, Illinois. It took
about 2 hours to reach the
final altitude of 60,000
feet. At this point sta-
tions over 300 miles away
were hearing the signal.
K8HVA in Plymouth, Ohio
had over an S-2 level at
300 miles. Under 100 miles
the signal was nearly peg-
ging S-meters. The balloon
burst just north of Lafay-
ette, Indiana and parachu-
ted down to land near Rem-
ington, Indiana.

Since balloon chasing is
the ultimate challenge, at
least one enthusiastic fox

’

hunter from Indianapolis
made an extensive effort
to track down and find the
package. Cliff N9FHF kept
up with the balloon but
lost it when it 1landed.
You don't have to very far
away to loose a 10 mW sig-
nal! After plotting the
many antenna bearings pro-
vided by the stations on
the 40 meter net we deter-
mined that it had landed
within a few miles of Rem-
ington (82 miles from
launch point).

While Cliff combed the
area trying to find a hint
of signal, Ed WD9I from
Monticello decided to join
in the fun using nothing
more than an HT and a por-
table scanner sitting on
the passenger seat. After
driving around the area he
got lucky and heard the
signal on his HT. Soon the
scanner came to lifel! He
jumped out of the car and
saw a white object 100
yards away in the middle
of a freshly plowed field.
He ran out to investigate
and discovered a package
with a pumpkin face star-
ing at him! He'd just bag-
ged a 5 point ELK! (2 met-
er whip and radials). The
secret to fox hunting is
to be in the right place
at the right time!

This winter we will be
putting together some dif-
ferent balloon packages.
A possible Round-the-World
effort may go up as early
as April. This will have
a 2 meter FM rig and a 1
watt 10 meter transmitter
relaying telemetry via
morse code. This should be
heard just about anywhere
in the world due to the
excellent conditions on 10
meters.

Also this summer a cross-
band ATV Repeater will be
flown to 110,000 feet over

Ohio. This will have a
910.25 Mhz input and a
PAGE 15



439,25 (or 426.25 Mhz)
output and should allow
two way contacts over 700
miles away. Stay tuned to
the weekly ATV net (Tues.
night at 8pm on 3.871 Mhz)
or your local packet BBS
for updates.

1990 planned flights
Jan.-Feb. WBBELK Mini Bal-
loon Findlay, OH 144.34
FM, 28.235 Mhz CW ‘
Jan. Feb. WA4ADG transpon-
der Knoxville, TN 10 mtr
in 2 mtr out.

Feb. KDOFW ATV 1Indepen-
dence, MO 439.25 Mhz.

March/April WB8S8ELK/PY2BJO
Sao Paulo, Brazil 145.55

FM 28.235 Mhz CW (Round
the World attempt)
Spring/Summer WBBELK,

KABTEF Findlay, OH 2 meter
Packet/ATV

Spring/Summer WORPK

Des Moines, IA 2 meter
packet
Spring
Jersey 70cm,
repeater
Spring/Summer WAOAUQ, KAO-~
YRE Muscatine, IOWA 70cm
to 2 meter FM repeater

N2AAM/KA20HP New
2 Mmeter FM

Summer N4EEB Daytona
Beach, FL 2 mtr packet &
ATV

Summer NJ9Y Rockford, IL

Summer WBBELK Findlay, OH
ATV Rpt 910 in 439 out

YORK ATV CONFERENCE
Bill WBSELK

Saturday evening, Sept.
23rd, saw ATV'ers from all
over the East gather at
the Homestead restaurant
in Dover, Pa. to partici-
pate in the YORK ATV con-
ference. Even though slig-
htly weathered from the
tail end of Hurricane Hu-
go, the attendees had just
comer from the enjoyable
York hamfest. Henty KB9FO
and myself had arrived the
night before to the warm
hospitality of the York
ATV group and met with the
members at their mountain-
top clubhouse (which also
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houses the W3HZU ATV re-
peater 439.25 in / 426.25

out horizontal soon to
have a 910 Mhz additional
output). This repeater
covers a wide area of

southeastern Pa. from Har-
risburg to northern Mary-
land.

About 50 ATV'ers met for
the dinner and talks with
some coming as far away as
Ohio. After the excellent
dinner, the master of cer-
emonies (John W3HMS) star-
ted off the evening with
introductions and Henry
KBI9FO presented ways of
stirring up ATV activity.
Rick WA3USG described ac-
tivity in the York area
complete with a hilarious
video tape. If only net-
work TV was this enter-
taining! Bill WBBELK show-
ed his latest balloon pac-
kages with slides and vid-
eo footage from the latest
efforts. The original "Ca-
ptain Video", Ron K3ZKo,
talked about the Philadel-
phia ATV Repeater and ac-
tivity in his area.

Following the talks a
homebrew contest was held
with various prizes going
to the seven contestants
as follows:

K3TAZ Remote Control ATV
"PONG" video game.

W3WVV Homebrew super low
level light TV camera &
900 Mhz ring yagi.

KA3ATH "Quickee Big
Wheel" antenna
WA3USG 16 element PVC

Collinear for 439 Mhz.
N3AGG Briefcase portable
ATV station complete with
Uniden camera.
K3ZKO. 900 Mhz.
Slot antenna
K3GXU MRF 901 Homebrew
Preamp.

Alford

KA3IUO Winner of Main
Prize drawing.

I wish to thank John
W3HMS and the York, Pa.

ATV club for organizing
this event and also to
Rick WA3USG for sharing
his house and hamshack.

Plans are in the works for
next year's conference
which will be announced in
a future ATVQ.

N3AGG - Briefcase portable ATV

K38ZKO 900 Mhz Alford Slot
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MORE YORK HOME BREW CONTEST WINNERS

W3IWVYV 900 Mhz Loop Yagi. K3GXU MRF 901 Pre-amp

s e B

|

KA3ATH - Big Wheel WA3USG - PVC Collinear
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WESTERN WASHINGTON AMATEUR TELEVISION SOCIETY
AND AMATEUR TELEVISION QUARTERLY

AMATEUR TELEVISION VIDEO TAPE CONTEST
— — — first prize: ICOM IC 1275 1.2 Ghz ALL MODE TRANSCEIVER* — — —
————— second prize: AEA FS430 ATV TRANSCEIVER — — — — —
third prize: PC Electronics RX converter of your choice

20! additional prizes to be announced

Have we gotten your interest? Are we motivating you? GOOD!
All you have to do is make a VIDEO about ham radio using your home VHS/Beta or 8mm video equipment!
RULES OF THE CONTEST
All licensed amateur radio operators are eligible to win except members and families of the Western
Washington Amateur Television Society (WWATS), Amateur Television Quarterly Magazine (ATVQ), or publishers
or staff of any other ham radio magazine. That leaves about a half million US hams and any other ham
in the world!

Your video tape should be about ham radio (any aspect) and have been made since May 1988. The tape
must not exceed 15 minutes in length. You cannot use professional video equipment (3/4", 1") in your
production chain, only consumer grade equipment: ie S-VHS, VHS, Beta, 8mm, Super Beta, etc.

Only one entry per licensed amateur please. Video must be amateur radio related and can be a
documentary, educational, technical or entertainment.

Entries will be judged on the basis of creativity, technical merit and effective use of the video medium.
Contestants must be original producers. Violation of copyright laws is prohibited and disqualifying.

Winners will be selected by the WWATS appointed judges. Their decision is FINAL. No substitution of
prizes or exchange for cash value allowed. Any state, local or federal tax applicahle is the responsibility
of the recipient. Offer void where prohihited by law. Winners may be required to attest to compliance
with rules of the contest.

Winners will be announced at 1990 Dayton Hamvention. Winner need not be present! All entries become
the property of WWATS and ATVQ for the promotional use of ham radio and editorial and promotional uses.

Entries must be post marked no later than March 1, 1990. Postage due mail will not be accepted.
Sponsors and prize donors assume no responsibility for lost or damaged entries. Return postage must
accompany any videocassette to be returned, otherwise entries become the property of WWATS. WWATS is
responsible for delivery of prizes to winners.

OFFICIAL ENTRY FORM

CALL: NAME:
ADDRESS:
CITY: STATE: COUNTRY: ZIP:

Certification: I hereby enter the WWATS/ATVQ contest and agree to akide by the rules as stated above and
accept the decision of the judges, My entry is enclosed. I declare that I am the producer of this video

and release all rights of copyright to WWATS and ATVQ in exchange for consideration for the prizes listed
above.

DATE: Signature:

*Agreement with Icom requires 100 valid entries Yo contest. Enter soon, tell your friends!

SEND ENTRY TO: WWATS/ATVQ VIDEO CONTEST, 353 S. 116TH ST. SEATTLE, WA 98168
Entry form may be copied as needed.

ENTER EARLY ENTER OFTEN
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The weORGy Notes

THE 100 WATT SOLID
STATE 70 CM AMATEUR
AMP BARRIER HAS BEEN
BREACHED!

TE Systems now has a 180 Watt
amp for the guy that just has to have
the biggest solid state amp on the
block.

Dave, K6QDD, chief engineer at TE
promised me a 4450G 10 in/ 180 out
amp to check out and ATVize but
unfortunately it did not arrive in time to
present the results in this issue.
Those that can't wait can call me or sit
on pins and needles for the next thrill
packed ATVQ issue.

However from their aJ and talking to
Dave, the first thing to note is that you
need a 13.8 Vdc regulated power
supply capable of 39 Amps. Jumping
up to this level requires checking the
AC load pull of your already over
worked wall sockets in the ham shack,
as well as making sure the legs on the
operating table are sturdy enough to
handle the added power supply
weight (Astron RS50M's weigh 46
Ibs). The amp is about 3 x 10 x 12"
and weighs 8 Ibs.

The amplifier itself is quite broad in
bandwidth. The preamp is actually
why they ask you to specify a desired
10 MHz slot in the 70 CM band. They
designed the preamp bandpass filter
to be a little over 3 dB down over a 10
MHz bandwidth to cut down some
strong near by just outside the band
commercial transmitters. You can
order the amp without the preamp if
desired. The GaAsfet preamp gain at
it's center tuned frequency is listed as
12 dB with a noise figure of 1.1 dB.
This is enough to cover the insertion
loss in receive of the attenuators you
might have to put in ta reach the right
drive level.

T/R switching is automatic with RF
sensing-or by remote control. There
is thermal shut down for the alligators
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By Tom O'Hara, W6ORG

among us, or a continuous duty
repeater version. Besides the 10
Watt input amp there is also a 25 Watt
input model. Price is listed at $503

for the 4450G (10 in) and $479 for the
_ 4452G (25 in) amps. ‘

FIRST ATV UP TO A
MANNED SPACE
VEHICLE MAY HAPPEN
THIS YEAR.

Not only will this be the first amateur
real time video received by the Space
Shuttle, but also the first time by
NASA. The NASA Select video we
have been seeing and repeating on
local ATV repeaters, is only one way
from the Shuttle, they have no uplink
video receive capability. The
astronauts will for the first time be able
to see who they are talking to. Some
of the wives and families might be at
one of the uplink sites during the

mission.

| have been working with Andy
Bachler, N9AB, and the Motorola
ARC in Schaumburg Il for some time
to get ATV into one of the Shuttle
flights. NASA asked the Motorola
group to build a new window
mounted antenna that would cover
both 2 meters and 70 CM, and an
ATV receiver.

As a starting point they used the
P.C. Electronics TVCX-70 crystal
controlled downconverter into a
VRC45 receiver. They re-laid it all out
with some mods to make it as small as
possible and to fit a specific form
factor that would be compatible within
the Shuttle.

The hardware side however is the
easier part of the task. Fitting amateur
radio operations into a Shuttle
mission and getting all the OK's is the
tough part.

Most hams do not know that there
is a separate set of FCC rules for
space operation. They can be found
in subpart H of part 97 titled Amateur-
Satellte Service. For instance, any
intended station for operation in
space has to submit information to the
FCC beginning 27 months in
advance. Only an extra class can be
the licensee (not enforced on

- previous Shuttle flights) of the space

transmitter. The space frequencies

are limited to small segments of the
amateur service bands.

In order to use the wide ATV
bandwidth or any of the other
variables that were not/foreseen
when the Amateur-Satellite Service
rules were drawn up, a request for
Special Temporary Authority (STA)
must me made and approved.

Andy, NSAB, met with the ARRL
"Hams in Space" SAREX (Shuttle
Amateur Radio Experiment)
committee last November and
presented the status on the antenna
and ATV equipment. While the
meeting emphasis was on packet for
the STS-35 mission, there still seems
to be a possibility for ATV on STS-37
with Pilot Ken Cameron, KBSAWP,
some time mid year. We hope to have
an update for you next time and at the
Dayton Hamvention Saturday
afternoon ATV Forum.

Members of the SAREX committee
are: Roy Neal, K6DUE, Chairman,
Jon Bloom, KE3Z ARRL HQ Staff,
Lou McFadin, WS5DID, Johnson
Space Center ARC, and Bill Tynan,
W3XO, AMSAT. It would help if you
dropped one or all of them a short
note supporting ATV on STS-37,
future Shuttle missions and the
Space Station.

The SAREX committee needs to
know that there is a large body of
hams out there that are on and use
ATV, and are also interested in Space
activity. If your local repeater has the
NASA Select video mention that also
especially if anyone has set up a
receiver at a local school. Keep your
note short and positive, we need to
get the ATV mode started and in the
minds of the mission planners.

This first use of ATV is an
experiment and hopefully will be a
successful foot in the door for future
Shuttle missions and onward to the
Space Station. These first few
experiments will list only 8 NASA
affiliated radio clubs on the STA's as
the ground stations. If all works out
then expansion later to two way video
and to the general

centralized repeater/uplink stations
might be possible. '

One of the plans is for JPL (Jet
Propulsion Lab in Pasadena CA), as
one of the NASA affiliated radio clubs
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The w6ORGy Notes Cont.

on the STA list, to uplink video of
some of the school children as they
ask questions of the Shuttle crew. In
fact JPL has a Teaching Resource
Center where many of the personnel
are hams and have a close
relationship with local schools to
promote science and space
exploration. | have been a member
of the JPL radio club ever since the
first Voyager mission where | set up
video links and a repeater to enable
So. California hams to see the direct
video right out of the computer
processor.

HAZ-MAT, THE LATEST
BUZZ WORD FOR NEW
EQUIPMENT
REQUIREMENTS AMONG
EMERGENCY SERVICES
GROUPS.

HAZardous MATerials, pollution,
contamination, toxic chemical fires
and spills are all in the news these
days. How does ATV fit in? Fire
departments and emergency
response groups are asking hams in
their RACES and AREC groups for
ATV remote camera coverage on the
haz-mat site, transmitting to command
and control centers when
instantaneous decisions have to be
made but it is too dangerous to have a
person on the scene. Now in the
aftermath of the earthquake and
hurricane this year, emergency
service groups have found that the
same gear can be used for remote
damage accessment.

A camera, tripod, antenna and
transmitter are quickly carried to the
scene by a protected individual,
turned on and left. The video is
received a safe distance away to be
observed by the field supervisor.

This can be done with any of the 1
Watt 70 CM portable transmitters on
426.25 MHz or on 33 or 23 CM to give
the least chance of receiver overload
from public safety radios above 450
MHz. Spectrum International PSF
426 - ATV VSB filters may be required
on the antenna coax line depending
on the other radios frequency and
power.

| suggest the use of small 6
element beams rather than omni's not
so much for the added gain, but to
minimize the multipath reflections.
The KLM 440-6X has 8-9 dBd gain
and a very alignment forgiving 60
degree beamwidth.

Some areas have expanded their
capabilities with portable crossband
repeaters. Crossband repeaters are
easier to put together because they
are much less susceptible to desense
and more forgiving as to construction
practices than inband repeaters. The
portables transmit to the on site
communications van which in turn
retransmit the video to headquarters
direct or through the local ATV
repeater.

In this case | suggest the portable
transmitters be on 910.25 and the
retransmitter on the same frequency
as your local ATV repeater input.
Although VSB or broader bandpass
filters may not be a requirement to
prevent desense at your portable
crossband repeater, given judicious
placement of antennas and shielding,
it is a good idea to plan on it if there
are any other transmitters close by
that could overload your receiver or
vice versa.

The ELK video identifier and VOR-
2 board in it's own shielded box would
takes care of the ID requirement
automatically without having to
remember the 10 minute or final
transmission rule.

910.25 MHz 439.25 MHz
down video JImATV
conv. ™ TV | au4i0 ol transmitter

Basic home or emergency crossband repeater. Use an AC/12VDC
small portable TV or VCRwith a tuner that have video and audio
outputs - simply jumper over to the ATV transmitter. Or connect
camera instead for full duplex simultaneous xmit and receive ATV.
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Actually there is no reason why
anyone cannot have a simple
crossband repeater or full duplex
system at home by just plugging the
video and audio outputs from some
equipped TV's or VCR's with built in
tuners into the transmitter.  This
would give much more flexibility by
having numbers of ATVers in the area
capable of retransmitting from the
portables in the field through their
home repeater. In addition these
people would be able to also run full
duplex ATV with others.

THINKING ABOUT
PUTTING UP AN ATV
REPEATER? PART Il
Last time we talked about planning

and the importance of picking the site
and frequencies. The next step is to
make tests at the planned site to see
what the coverage and interference
patterns might be. | suggest two trips.

The first time to do it is when the
other site transmitters are on the air,
and the second when convenient to
get most of the ATVers in the area on
the air. | know of people who thought
they had a nice quiet site when they
went up to the hill top on a nice
Sunday afternoon with their ATV
transceiver and had no problems, but
were wiped out by intermods from
pagers and RCC transmitters during
normal business hours. Or the one
ATVer who was your best supporter
has a muitipath ghost or building
blocking the path.

So make your tests over a long
enough period of time during the
peak use segments of the day that
the other transmitters are operating.
Get the word out to the local gang
about the test hours, day, ATV
frequency and 2 meter coordination
talk back channel in plenty of time.

Each case of interference is unique
and the cure can be equally unique
such that it could take up many
instaliments in this column it self. But
most often the cause is insufficient
filtering and shielding both by the
ATV system and other systems at the
same site or within a few miles.

You may find some interference
from other mode users quite a
distance away will appear with the
antenna now quite a bit higher in the
air than you have at home. While
frequency coordinators may give you
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a frequency, it is difficult to accurately
predict if a distant link or repeater
could be seen at your size.

_ Assuming the site chacks out good
and your potential users and
supporters are happy with the signal
strength from your test transmissions
at_the site, and you have a test
coordination, you are ready to start
building the machine.

The longest lead item is usually the
VSB filters and should be ordered
first. 1 suggest TX RX systems for the
least insertion loss and highest power
handling capability especially for the
transmitter. Spectrum International
has a little higher insertion loss, lower
power handling capabiity and lower
cost. | suggest only using them on
the receiver antenna cbax line or on
transmitters up to 50 Watts if cost is
more of a factor than performance
with your system.

Next is feed line. All coax needs to
have 100% shielding baoth down from
the antenna as well as all
interconnects. RG55 double
shielded 50 Ohm coax is good for
interconnects.

With the antenna line you have
performance verses cost
considerations. The best line to the
antenna would be 1" copper hard line
down to Belden 9913 depending on
the length you need 10 run. Up to
100 ft, 9913 at 2.5 dB loss per
hundred feet is not too bad. Over
100 feet on 70 CM or on 33 and 23
CM, the largest copper hardline you
can afford to keep the loss down to 2-
3 dB is the way to go.

Use one continuous run and type N
connectors to minimize moisture
contamination or connector losses. |
do not suggest aluminum hard line as
the shield often oxidizes and loosens
at the connectors from moisturg and
wind vibration (job security for many

[

Route the cable separated from
other cables as much as possible,
especially the receive, to minimize
cross talk. After you verify all is well
with a power meter check at both the
transmitter and load ends of the
cable, weather proof all outside
connectors with coax seal or 2 layers
of vinyl electrical tape. Secure the
cable up the tower at different
distances to minimize mechanical
resonances that can occur in high
wind conditions.

Most all repeater antennas are
intended to be omni directional. They
will probably only be omni if your
antenna is the one in the clear on top.
But at any shared electronic site yours
will be one out of many at the antenna
farm.. You may not have many
mounting options that would not
greatly affect the antenna omni
pattern.

All you can do is to try to stick it out
2 or more wavelengths from any other
metal supports or antennas on an
arm. This is another reason to know
what frequency your neighbors are
on so you can have the most vertical
separation from those closest to your
frequency.

Think of the worst storm in your
area you can remember, add many
pounds of ice, and then solidly mount
your antenna to the structure with that
in mind....plus keep your fingers
crossed! Support the antenna with a
cross arm not only at the bottom, but
an insulated one at the top.

When the repeater antenna and
coax is installed it Is not a bad idea to
check out the coverage again, just to
see if the mounting didn't happen to
put a null right toward the meanest
most vocal ATVer in the area. Moving
the mounting a few inches can often
change the pattern to a new set of
conditions.

cable company maintenance
personnel).
i
e BASIC INBAND 50 watt ATV REPEATER omni

439.25% or 434.0 mHz Receiver

Transmitter 421.25 mHz

videok, i pAS
audio]| | exciter

IraQe

[ oN VSB j

Ea%aIJ FILTER [5913
coax

T; raoh P

IF/ATV

9913 RGS5S| Ital conv eceiver
» Qx

K |wh

+1 i%v cps

Frequencies and modules will vary depending on inband or crossband repeat. Inband may also

use a TX-RX Duplexer ta one antenna instead of two. The Video Operated Relay may be put with
a WBSELK video ID board in it's own 1530D box instead of in the exciter box and the video cable

runin and out of it. ,
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With all omni antennas, vertical or.
horizontally polarized, the higher the
gain, the narrower the vertical beam
width. This could be a problem for
those close to the repeater if the site
is 500 ft or more above the average
terrain. The cure would be a down tilt
antenna (usually the resonant length
is just above the transmitting
frequency for the down tilt) or a lower
gain and therefore broader
beamwidth antenna. Antenna
placement again could be the cause
by putting a null right at the wrong guy
(another one of Murphey's laws). You
generally want the highest gain at the
horizon in the vertical lobe for DX.
The signal is usually still quite strong
close in such that the vertical lobe
gain roll off at large angles below the
horizon will still give a snow free
picture. '

Telewave, Sinclair, DB products and
others make 70CM 6 to 10 dBd
broadband exposed dipole type
vertical omnis. Lindsay makes the
TZU zig zag type horizontal omnl.
Since the antenna measuring contest
at Dayton last year they have done
some work on the TZU to improve the
circularity and also have a new 8 bay
version with 9 dBd. Other amateur
vertical omnis can be used, but make
sure they have gain and low VSWR at
your chosen 70 CM frequency,
especially at the low end of the band.
Most were made for 440-450 MHz.

On 33 and 23 CM, NCG Co. and RF
Parts have 10 dBd vertical omnis in
the $100 to $150 area. | am not aware
of any commercially available
horizontal omnis for these bands.
Homebrew omnis have periodically
appeared in the magazines and
almost every year | have had
someone present the latest
horizontal omni designs at the
Saturday afternoon ATV Forum in
Dayton.

| have not heard of anything new
past the W6OAL big wheels last
summer. But then late spring and
summer is when most of the antenna -
work is done by those of you in the
colder climes and also the various
UHF Conference antenna measuring
contest are held then.
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DOWNEAST MICROWAVE
SOLID STATE 70 WATT
23 CM AMP.

Bill Olson finally sent me the 4
Mitsubishi brick 2370PA amp to
check out on ATV. It did a nice job
and | only had to add a few caps on
the + lines to keep the modulated
video waveform from loading. The +
leads from the feedthrough cap need
to be larger (L and R drop) as well as a
fote to use large diameter wire (#10
or better) to the power supply.

This prototype amp | received had
bricks from different production lots.
So according to Bill, the power
matching was not optimum. All future
amps will have same lot bricks in them.
His tests with matched bricks yielded
78 Watts out in saturation with 5 Watts
input. The amp had good linearity on
ATV up to about 50 Watts out with
almost 2 Watts drive such that you
could almost get away without a sync
stretcher. Above this level the sync
stretcher in the TX23-1 came more
into play and the pedestal pot had to
be reset to maintain the proper video
to sync ratio.

One watt from the TX23 transmitter
gave 39 Watts out which is just a little
more than the 35 watt amp with 2
bricks previously tested. In order to
get full power out of the 2370PA, a
2305PA intermediate amp has to be
placed between them.

N OUT dB  Amps Eff%

.25 13 172 8 12
.5 23 166 10 17
.75 31 16.2 11 20
1.0 39 159 12 23
1.5 48 15.1 .14 25
2.0 55 14.4 15 27
3.0 60 13.0 16 27
5.0 64 1.1 17 27
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Cables and connectors were quite
critical at the test frequency of
1277.25 MHz and high power. |
suggest only 1/2" low loss coax like

Belden 8214 be wused for
interconnections and 9913 as a
minimum to the antenna. Watts were
lost going from a 2 ft RG 58 cable to
the power meter versus direct
connection with a double male N
connector.

Idling current with no drive was 2.7
Amps and over a long period of time
will warm up the heat sync. Air
needed to be blown over the fins
while in operation if powered on for
more than 5 minutes at a time.

This would be a great crossband
repeater output amp for any mode. It
could also be good for trying to get
into the Webersat if you have enough
antenna and low loss feed. For those
that want more, | suggest the 2316PA
sold state amp driving one of the Hi-
Spec 100-200 Watt tube amps.

UNIDEN CCD BLACK
AND WHITE LOW COST
CAMERA FINALLY
AVAILABLE WITHOUT
THE MONITOR

Although announced at Dayton last
year, the cameras have not come into
distribution until now. Known as the
model VM110, it has been
successtully used already on ATV in a
R/C helicopter (KC6CCC) and a large
kite (WM8BW). | described the whole
system in last issues column. Price
from PC is $120 delivered.

The reason Uniden supplies the
camera separate now is because they
have a 3 camera switcher to add to
their basic monitoring/intercom
system. They assume that you have
the manual to hook it up from when
you bought the OnSight VM100 or

200 system. So no info comes with
the VM110 camera.

However there is little need for a
manual since it connects up and
works quite simply. There are three
66 foot long wires. Black is common
ground, red is +12 Vdc @ 200 mA
and yellow is composite video out.
Since this is not high resolution black
and white video, they seem to be able
to get away with not running 75 Ohm
coax on the video. | would bet
however that the supplied cable is
close to a balanced 75 Ohms.

If you want to connect it to a 10 pin
VHS plug, black goes to pin 9, red to
pin 10 and yellow to pin 1. The plugs
are hard to find and expensive.
However | suggest calling Digi-Key at
1-800-3444539 for their catalog and
the 10 pin VHS plug. It is their part
number HR-106 and runs about $11
+ shipping and handling. Their 140
page. catalog has a lot of parts and
goodies besides video connectors.

AEA IS ADVERTISING A
NEW A MODEL FSTV-430
TRANSCEIVER AND
ANTENNA MOUNTED 50
WATT AMP

| called Mike Lamb, president of
AEA, to get the straight poop on the
A model, amp and discuss some of
the technical points they brought out
in the ad.

The A model will have most of the
changes | outlined in previous issues
plus a bigger transistor in the final in
order to better preserve the low level
VSB filter passband. As | noted in last
Januaries issue, the intermod
component of an amplifier re-inserts
the rejected VSB. The rule of thumb
is to select a device that is linearly run
at 10% of it's saturated power.
Therefore a 10 to 15 Watt device is
biased and run at 1 Watt.

I am anxious to check out the new A
model to see the improvement. The
spectrum analyzer picture in the ad
really doesn't tell the story since the
video gain is turned down to zero. |
can duplicate the ad picture with a
tweeked DSB rig video gain and sync
stretcher turned to zero, and the
sound subcarrier cranked up. A
100% modulated video multiburst like
we did in last months issue tells the
true story. | hope to get one for test
before the next issue.
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~ The new LA-430/50 antenna
mounted amp and pawer supply
looks very interesting. It should work
for all 1 Watt ATV rigs. The amp has
linear 28 Vdc devices in an effort
again to maintain low IM preservation
of the FSTV-430 rolled off LSB. The
ad says that the one sideband is still
reduced 30 dB. The power supply
has a voltage control to set the gain of
the amp to match the transceiver
output power less the feed line loss.

Mike said they were going to
calibrate the knob in fzet of RG213,
but | suggested instead a set up
procedure like we have for any amp
with a power meter in the output.
There are too many variables to make
that calibration of any use: transceiver
output power, various types of coax
and connectors used, variations in
amplifier gains in production, etc. He
said that for 50 Watis out on the
prototype it took .5 Watt in (20 dB).

Care will have to be taken with the
coax installation to keep clean low
Ohmic contact between the cable and
connectors since the DC voltage
uses the same RF coax. Mike said
that they were able to filter the DC
sufficiently in the amp to keep the
video AM/DC power loading from
adversely affecting the color and also
the fact that 28 Volts runs half the
current that similar 13.8 Vdc amps
would run.

The companion M”S-100 power
supply also has 13.6 Vdc to run the
companion transceiver. Price is not
yet set but they say they will try to get
it down to what a comparable 50 Watt
amp and'dual power supply would be.

Mike also mentioned that they are
going to beef up the boom to a round
one from the original square one on
their 430-16 antenna. They have not
gotten it to any of the antenna
measuring contests yet, but maybe
Dayton this year.

Prices are not lisied in the new
AEA ads, it may mean that the higher
cost of the final transistor in the FSTV-
430 A model will have to be passed
on and the actual production costs
have yet to be detarmined. We
probably won't know for sure until
AEA starts delivering some time in the
last part of the first quarter of this year.

The ad also has some misleading
statements that | thiak need to be
clarified. It seems to me that it took
quite a stretch of an ad mans
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imagination to say that VSB is similar
in principle to SSB. Some that | have
talked to miss-interpreted that all the
power advantages given for AM vs
SS8B voice were the same for VSB vs
DSB video. There is no reduced
carrier and less than 10% of the actual
camera video modulated lower
sideband power is attenuated.

VSB does minimize interference to
the lower adjacent channel, but on
70 CM ATV what would be the
adjacent channel is not generally
used. As with broadcast rules, an
adjacent channel is not assigned in
any given area, but may be a great
distance away, over 100 miles
depending on terrain and field
strength.

VSB helps protect those located in
between in a weak signal area to both,
or gives enough attenuation in the TV
set to receive a weak on channel
station in the presence of a strong
one 2 channels away. Cable can use
adjacent channels because they
equalize the amplitude of all channels
and have very sharp VSB filters at the
input of the combiners.

On 70 CM ATV, the channels are
varied and not normally 6 MHz apart
as in broadcast. Only one channel is
normally used by most ATVers in an
area. Those on 439 don't have to
worry about getting into someone on
426. Repeaters use more than 2
channel separation or >12 MHz.

However in some areas there may
be some odd separations where VSB
would help the overlap if both
channels are in use at the same time.
For instance a station on 434 DSB

would have LSB sound and color’

subcarriers within the passband for

someone receiving on 426 or 427.
Actually most of the video energy

is in both sidebands VSB or DSB.

Over 90% of the video power in the

average picture is within the first MHz
of both sidebands. VSB only starts
rolling off at -.75 MHz. Take a look at
the spectrum analyzer picture of a
VSB broadcast TV station in chapter
20 of the ARRL Handbook. Also the
desired response bandwidth is not
about half for VSB but closer to 2/3
(9.1 MHz vs 6.0 MHz).

VSB modulation is not required by
the FCC for broadcast stations, just
the radiated spectrum must follow the
VSB 6 MHz channel attenuation spec
in the rules. Most broadcast TV

stations modulate DSB with grid
modulation at the 100 to 500 Watt
level and &ll have to have VSB filters
in the antenna line to assure high out
of passband attenuation and

~ intermod rejection.

NEW PART 15 RULES
AND AVM WILL LIKELY
GIVE ATVERS
INTERFERENCE
PROBLEMS

SCRRBA, the Southern California
Repeater and Remote Base Assn.
has suspended all coordination on
the 33 CM band (902-928 MHz). This
is because International Teletrac
Systems has notified SCRRBA that
they will occupy 904-912 MHz with
their commercial radio location service
beginning this year, and will be in 38
other major metropolitan areas by
1992. '

The AVM (automatic Vehicle
Monitoring) systems and ISM
(Industrial Scientific and Medical)
services have priority over the
Amateur service. Therefore repeater
councils cannot assign any repeater
systems in the used segments by
these services once interference is
noted or they are notified.

ATV repeaters in the affected large
metropolitan areas on 923.25 MHz will
probably be unaffected, and low
power occasional simplex will go
unnoticed on 910.25 MHz to the
AVM multiple hili top sites.

You could also come upon 1 watt
video or data signals anywhere in the
band from those licensed in the ISM
service.

New part 15 ruies could allow your
neighbors to legally put unlicensed
transmitters on 33 CM as long as the
radiated field strength does not
exceed 50,000 microvolts per meter
of.antenna measured at 3 meters.
This is enough to get a snow free
picture over a tenth of a mile away.

Intentional radiation on broadcast
TV channels is still forbidden, but on
70 CM the field strength limit is
enough to get a picture 100 ft away.
Depending on what your neighbor
has on camera, it could be interesting.

73 es Happy New Decade,

Tom O'Hara, W6ORG

2522 Paxson Lane

Arcadia CA 91007

(818) 447-4565
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Southern California Repeater and
Remote Base Association
SCRR i
i ' Pasadena, California 91117

kkkkkkk*k*k**NEWS RELEASE FOR IMMEDIATE PUBLICATION® %%tk kkkkkk*

SCRRBA SUSPENDS COORDINATION ON 33 CM

Effective December 7, 1989, the Southern California Repeater and
Remote Base Association (SCRRBA) will suspend all coordination

on the 33 CM band (902 - 928 MHz). International Teletrac
Systems (ITS), a subsidiary of Pacific Telesis Group, will begin
operation of a commercial radiolocation service in the greater
Los Angeles/Orange County area in 1990. This system will occupy
8 MHz of spectrum (904 - 912 MHz) and is capable of locating more
than 3 million vehicle positions in a 24 hour period of time.

The ITS radiolocation system is on the air in Los Angeles on the
33 CM band. Suspension of coordination by SCRRBA is in accord
with CFR Title 47, FCC Rules & Regulations, 97.303 (g) (1). The
Amateur Radio Service (ARS) is secondary to automatic vehicle
monitoring systems (radiolocation) and shall not cause them
harmful interference. The SCRRBA Technical Committee will meet
with ITS to evaluate Southern California ARS use of the band.
The Technical Committee will then determine what options are
available to the ARS community in Southern California. Some of
the options to be considered are as follows:

o0 Continue coordination with the current band plan
0 Make minor adjustments to the current band plan
o Sponsor a band planning meeting for a new band plan

This news release should serve to alert other Coordination
Councils and/or Coordinators that similar issues will soon face
them. A published schedule of commercial radiolocation service
by ITS includes the following 38 matropolitan areas:

By 1991 - Atlanta, Baltimore, Boston, Chicago, Dallas,
Detroit, Houston, Miami, New York City, Philadelphia,
Pittsburgh, San Diego, San Francisco, & Washington D.C.

By 1992 - Buffalo, Cincinnati, Cleveland, Columbus, Denver,
Ft. Lauderdale, Hartford, Indianapolis, Kansas City,
Memphis, Milwaukee, Minneapolis, Newark, New Orleans,
Phoenix, Portland, Rochester, Sacramento, Salt Lake City,

San Antonio, San Jose, Seattle, St. Louis, & Tampa/ St.
Petersburg,

SCRRBA will make additional announcements as events develop.

Bill Kelsey.,, WA6FVC
Chairman
I L Y Y Y S SR s 2 2 R 2 22 2322223211111
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P.C. ELECTRONICS 2522 PAXSON LANE ARCADIA CA 91007-8537 USA

TOM (WEBORG) & MARYANN (WB6YSS) O'HARA (818)447-4565
24 hr FAX order line (818) 447-0489 ‘

ELECTRONICS

820-450 MHr AMATEUR TELEVISION
RECV § TUNE TRANSCEIVER

. ’ ;

o

onLY »
$329* Delivered
Value plus AMATEUR

quality from over TELEVISION
25 years In ATV TC70-1 TRANSCEIVER

WITH THE 1990 TC70-1dYOU GET:

1. Improved sync stretcher with both adjustable blanking pedistal and sync controls.

Allows you to better set up any amplifier for optimum video to sync ratio and stretch the sync without cutting off
the sound by driving it into saturation. By setting the sync tip to just 1.5 dB (86%) of your ATV amplifiers satura-
tion power, you get enough headroom to be able to increase the sound injection to -15 dBc and make it go farther
without being chopped up at the sync rate (sync buzz). -15 dBc is the FCC limit for TV translators or those that do
not run separate sound transmitters. The limit is due to the fact that the sound will bottom out at a fully modulated
white level (12.5%) when the sound is added to the video waveform.

2. SET UP YOUR CAMERA PICTURE IN THE MONITOR WHILE RECEIVING ANOTHER ATVER.
Camera video is now present at the transmit video monitor output while in receive. While watching other stations,
you can point and set up your camera well before it is your turn to transmit. When in transmit you still are
switched to seeing the actual detected video present at the antenna output. This is the only true way to see what
is really being transmitted after it passes from your camera and all the stages of the transmiter.

WITH P.C. ELECTRONICS YOU ALWAYS GET:

Total prices listed delivered to you via UPS surface with no fine print handling, shipping or charge card costs.
The widest variety of ATV gear available with most telephone orders shipped within 24 hours.
We are your one slop ATV source for equipment and information. We have been telling it like it is over 25 years.
No one else has our service policy without a time limit. Parts have different life times and in circuit stress
ratios. We have even repaired a 12 year old TC-1 at no charge because we could see no customer or normal
use reason why a .1 disc ceramic cap decided to open up. Customer caused service on the TC70-1 is only $40 +
_parts cost and most repairs are turned around within 3 days after we receive them, we want you back on the air!

COMPLETE 70CM ATV STATION 1/90
ca 1! |
ATV || B A oams mjeemes
b o + .
—

Your TV ser

Mirage D15N.....$155

+* . (optional) 15 watts RF out.
ATV Transceiver Mirage D26N.....$219

TC70-1...$329

KLM 440-16X 14dBd $119

i RF out.

; >1 WATT P.E.P 13.8Vdc (optional) 50 watts KLM 440-10X 11dBd $65
Your HoME TV cAMERA : Mirage D100TVN..$319 0dBd

OR CAMCORDER Pwr. Sup. (optional) 70 watts RF out. LIRS G )

M
CALL (818) 447-4565 NOW AND ORDER YOURS! MOST ITEMS SHIPPED WITHIN 24 HOURS




P.C. ELECTRONICS 2522 PAXSON LANE ARCADIA CA 91007-8537 USA

TOM (WSORG) & MARYANN (WB6YSS) O'HARA (818)447-4565
24 hr FAX order'line (818) 447-0489 o

ELECTRONICS FyLL DUPLEX OR HOME REPEATER SPECIAL

Buy the TX33-1 Transmitter at the 1989 price of $299 between
January 1 and April 1, 1990, and you can get one of the
companion TVC-9G Downconverters or TVC-4G or TVC-12G
Downconverter at $30 off it's regular price if purchased at the
same time. Price of the TX33-1 goes up to $329 April first.

ANTENIA
. op.e.n:cmomcs
/22 eazmoN L

i “B i@ e
TX33-1 FEATURES:

1. >1 Watt p.e.p. output to properly drive the Downeast Microwave 18 Watt amplifier within it's linear
range. Sync stretcher - adjustable blanking pedestal to enable fine adjustment of the video to
sync ratio out of the amplifier. Specify 910.25, 911.25 or 923.25 MHz.

2. Transmit video monitor output. Samples actual video modulated waveform at the antenna
connector so you can see exactly what you are transmitting for best video gain and camera
setup. In receive you also see your camera video at this jack to enable camera setup before you
transmit.

3. Built-in RF transmit / receive relay. Downconverter output jack on the back connects to your TVC-
9G through your 50 Ohm BNC cable to allow transceive on 33 CM if desired. Switched +13.8
Vdc is also available to power the TVC-9G. RTX-33 dedicated repeater or link version is also
available at $329 without the T/R relay and mounted in a diecast aluminum box.

4. Separate mic and line audio controls allow independent mixing of the microphone with the
camera, VCR or repeat receiver audio for voice-overs or audio ID.

TVC-9G 33CM ATV Downconverter.....$99 R
Low noise 1 dB noise figure dual gate GaAsfet preamp transistor followed by :
another one in the mixer to maintain low system noise figure and wide dynamic ,
range. Comes with a wall plug type 12 Volt power supply, or you can connect for &
external 12 to 14 Vdc from the TX33, mobil, portable, etc., power sources. Knob varicap tunes
the whole 902 - 928 MHz band down to channel 2, 3 or 4 (which ever is not used in your area) of

your TV set. We also stock the Tonna 20923 23 element 16 dBd gain yagi antennas for this
band for only $70 delivered via UPS.

Z& Full duplex lets you transmit Zx Home or portable repeater Ax
and receive’ at the same time

video

1 ~ 70CM TVor VCR  |—4{TX33
70 CM 33 CM Down-  —®with video transmitter
TR TR converter utput R
u

CALL TO DISCUSS YOUR APPLICATION & TO GET A COMPLETE CATALOG NOW!
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/ . NEW SMALL TXA5-RC 1 WATT
' " 70 CM VIDEO TRANSMITTER

As a result of the successes of the KPA5 used on 3 of the WBSELK
_ balloon flights, various kites, rockets and R/C aircraft, we came up with a
) small video only board to better fit into these crafts.

TXA5-RC FEATURES:

1. Size only 2.25 x 4.0 inches. Weight 2 ounces. Draws 250 mA at full power with 13.8 Vdc.

2. Comes with single crystal on your specified frequency: 426.25 most popular for R/C, or any of the -
‘ other standard ATV frequencies of 439.25, 434.0 or 427.25 MHz are stocked.

3. Although not necessary for the R/C application, it does have the sync stretcher incase it is to be
used with a hicher power.amplifier and a sound subcarrier input to accept the FMAS5-E. This way
it has the flexibility to also be used in portable public service applications, etc., where all of the
features of the KPAS5 are not necessary but still could be added.

| 4. Introductory price of $129. Availability March first.

UNIDEN VM110 CCD BLACK AND WHITE CAMERA IS HERE!
NEED A LOW COST PER CRASH CAMERA FOR YOUR

- R/C MODEL, KITE, BALLOON, ETC? THE VM1101S

WA ONLY $125 delivered.

- : The camera was made for home security applications where low

= A cost, ease of installation and use were more important than high

SRR resolution, color, or low light level capability.

Depth of field is less than 1 foot to infinity and has auto iris.

View angle is 40 degrees with the included lens system.

Size is 4.7 x 3.9 x 2.2 inches, weighs less than 7 ounces.

Requires 11 to 14 Vdc at 200 mA ,

Horizontal resolution is 120 lines with 19440 pixels

Camera with 4.8" monitor model VM100 is $175
Camera, monitor with intercom audio model VM200 $199

KOYO TVC-4009-2 600 LINE RESOLUTION BLACK AND WHITE CAMERA ..... $199
Low cost for those who cant afford a camcorder yet, or want to
leave a camera on a black and white call card for working DX.
120 Vac 60 Hz line locked 2:1 interlace 600 lines horiz. res.
f1.6 C mount lens included.
4 x 2,4 x8.5inches, 1.7 Ibs.
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ELECTRONICS

ASK YOURSELF, IS IT TIME FOR A NEW DOWNCONVERTER?
Lightning strike, or it has taken it's last gasp?

Like to get a little more sensitivity than that old non-GaAsfet model?

How about good gain but wide dynamic range to resist strong overloads?

Want the latest state of the art model for yourself and loan out the old one to get a new guy on?
| need a new toy!

WE HAVE TUNEABLE OR CRYSTAL CONTROLLED BdARDS OR READY TO GO GAASFET
DOWNCONVERTERS FOR ALL 3 OF THE POPULAR ATV BANDS.
<l B Tunable wired and tested boards:

[ o

- E (B )

5 1 N TVC-2G 420-450 MHztoch 3 ........... $49

» TVC-9 902-928 MHztoch 3 ........... $59
Tuneable ready to go in a shielded cabinet with wall plug power supply:

TVC-4G 420-450 MHztoch 3 ........... $89

TVC-9G 902-928 MHztoch 3 ........... $99

TVC-12G  1240-1300 MHztoch 8 .......$109

Crystal controlled wired and tested boards:

TVCX-70  specify freq. in 420-440 range to ch 3 or IF ...$99

TVCX-33 " " " 902-928 " teremorr 8109

TVCX-23 X " " 1240-1300" " "10 """ L8119
Ready to go in 1590C diecast aluminum box add $30

COMPLETE CRYSTAL CONTROLLED RECEIVERS

Designed for dedicated repeaters or links, these can also be used by
those who want to have composite video out to drive a monitor.

2 composite video outputs, 8 Ohm speaker and line audio outputs.
Audio has a variable squelch control. Requires 12 to 14 Vdc @ 250 mA.
Contains TVCX board and VRC-45a receiver boards in a 1590D box.

ATVR-4 specify 42