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FLECTRONICS  AMATEUR TELEVISION TRANSCEIVER

Est. 1965 Got the

?

Get on ATV ATV Bug
Quick and >20 Watts
Easy with our RS VLU p-€.p. Output
-Adjustable, down
20Watt ATV to 2 watts pep to
Transceiver A b drive 100 watt amps
2 n TXFREQ  AUDIOOFF like the Mirage
TC70-20S 3 _ WS\ __ PIL MC  AUDIO  VIDEO I D1010NI-A'?V

ONLY $549 ' ' o ® @ D
e _ 5 s \( \( Made in USA.

Total unit price shipped P.C.ELECTRONICS #6257 & Sales only to licensed Radio

within 24 hrs of your call Amateurs and for legal Part

via UPS surface in the : L
contiguous USA, Visa/MC All you need for 420-450 MHz ATV in one box! 97 applications.

Front panel select 426.25, 427.25, 434.0 or 439.25 MHz transmit frequency, no more extra crystals to buy - other freq. by special order.
Sensitive low noise GaAsfet downconverter tunes whole 420-450 MHz 70cm band down to your TV channel 3 or 4 for receiving. The rear
panel has a type N antenna jack, type F jack to the TV set for receiving and phono jack for optional tx camera video monitor. Front panel
phono jacks accept composite video and line audio from your camcorder or VCR. Requires 12-14 Vdc @ 5 Amps. 100% duty cycle.
Line of sight DX is over 100 miles with DSFO ATV-25 ($169) antennas at both ends, 21 miles with OAL 5L-70cm’s ($75).

Hard Hat Cam, R/C Vehicle, Rocket, Balloon ATV R - Video ID
App notes available tlﬂ:% %5 e : Boards
L5-1000 on our web page 3 - fng*i r'(';‘ltjlth':VG

__ | See page 7 of our
catalogue and at
www.icircuits.com
Overlay your call,
GPS or other info

on your camera

Videolynx

* Transmitter

video
LB-1000 mini color camera.$99 Videolynx 434 MHz Video Xmtr.$99 $99 to $139
1.5" w., 20z., 420 lines, 6mm lens, Sony 50-100 mW, .6x.8x2.3", 1.5 oz., 9V@40ma
CCD, mic/line audio output, takes just Great for line of sight up to 1/2 mile. Use NEW 7 Element Circular Polarized 70cm
9Vdc @50ma. RCA A/V jacks. LB-1000 or BC-20 color camera. Antenna - OAL 7CP-70cm $145
Audio in Videolynx Z70A 4ch ATV Xmtr with sound.$149 Perfect antenna for balloon

and rocket launch site
reception as well as working
satellites. Reduce multipath
" ghosting at public service
. events.

Now you can plug in the line audio from the LB-1000 color
camera and have audio with your hat cam. Digi-switch select
439.25, 434.0, 427.25 or 426.25 MHz as well as internal
video and audio test generator. 50-100 mW RF out,

.75x1.5x3.25”, 4 0z., 9V@250ma.- run two 9V alkalines in & )
parallel for the Hard Hat Cam or R/C vehicle. o . 10 dBc gain. 36" boom.
See the new Olde Antenna Lab page onour web site.
;_ TXA5-RCb 1.5W TX...... $139 We also have the 70cm Little Wheel horizontal omnis....$55

We have reduced the size of our
popular 1.5 watt 70cm ATV
transmitter board to 1.8x3.5 inch size
= and 2 oz. weight to accomodate more
R/C vehicles. Adjustable RF out- 1.5

NEW FMAS5-G board...... $59
Audio AGC and over deviation LED
indicator have been added to our
sound subcarrier board for better
™. p.e.p.to 100 mW. Draws 350 MA @ audio quality and low distortion.

& 13.8 Vdc at 1.5 Watt p.e.p., 200 ma Same size board 1.5 x 3", 1 for 1

at 100 mW, runs on 11 to 14Vdc. Has adjustable sync stretcher and provisions replaceable with FMA5-F. Sound subcarrier board comes set for 4.5
for sound from the FMAS5 board. Comes with one xtal. MHz but can be ordered or easily field modified for up to 6.8 MHz for

PAL or FM ATV sound standards.
FREE UPS surface shipping in the Cont. USA on orders over $70 hitp:/iwww.hamtv.com 712004 b

Hams, ask for our free ATV catalogue or download from our web site - AM, FM, 70cm to 10GHz
Check out our new Specials & Surplus web site page regularly!




Name Tags by Gene

New from Harlan Technologies - beautiful, color-
ful, plastic name badges! Available with locking
safety pin, magnetic bar, luggage strap, or lan-
yard.

These colorful badges can be made from our sam-
ple artwork, or if you like to be creative, you can
make your own. Great to have a club badge with
your club logo, or for proper identification with
group such as ARES.

Prices

Badge with safety pin........cccccceeiiiiiimneniiiiinns $10.00
Badge with magnetic bar .......ccccoovimieenniiiinnns $12.00
Badge with luggage strap.....ccccccoovrmmeenniiiinnns $10.00
Badge with lanyard...........ccceeeiiiiimineeninnnnns $10.00

You must see our many designs on our web page:
www.hampubs.com
Order your new name tag today!
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Beautiful COLOR name tag / badges with

Design # from book or
Background color or
Picture file name

Picture insert #1
Picture insert #2
Picture insert #3

TEXT

Line #1
Line #2
Line #3
Line #4
Line #5
Line #6

Name Tags by Gene

photos, artwork, or plain colored backgrounds. Address

Name Call
City State Zip
Phone

QTY @%$10=9%

QTY @%$12=%

QTY @%$10=9%

QTY @%$10=9%

Credit Card #

Expires

Signature

SPECIAL

Shipping FREE in the USA till December 31, 2003

Harlan Technologies
5931 Alma Dr.
Rockford, IL 61108

815-398-2683 voice --- 815-398-2688 fax

www.hampubs.com
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ATVQ Notes

In the article on Spectrum Emulators from the Spring 2004
edition of ATVQ carried an incorrect address for the
author. The correct address is:

Paul Godftrey -
3 Lowry Way
Lowestoft
Suffolk

NR32 4LW UK

G8JBD

The cover shot is from when Mike Collis, WA6SVT,
Shari, N9SH, and I were driving along 1-65 on the way to
Dayton. Pictures from the ATN repeater were pretty good
from our moving vehicle. Henry, AA9XW, left it in con-
tinuous beacon mode for those that wanted to check it out.

Both hands on the wheel, of course, and I never looked at
the ATV monitor once.....

Gene Harlan - WBOMMM

@

DATV News

Just before Christmas 2003 some first DATV units were
completed and tested by hams and students lead by Uwe,
DJSDW, at the Wuppertal University and then delivered to
purchasers according to the listing. Meanwhile more than
80 sets have reached the “digital elite”. Hans, PAOHKS,
performed some contacts with one of the new units in the
Netherlands, to Germany and to Belgium, using a proto-
type up-converter 70/23 cm from Wuppertal and a 30 Watt
PA with very linear 2C39 valves.

Earlier the university club station DLODTV had done an
OFDM test (DVB-T) on 23 cm with 4 Watts into a 10 dB
omni slot antenna. Receiving unit was a DVB-T Set-Top
Box with down converter and loop dipole, pictures were
good in spite of strong reflections between the mountains.
An additional DATV TX board for OFDM modulation is
in preparation, especially advisable for DATV repeater
outputs above 1 GHz with multiple reflections in the sur-

rounding area.

(translation Klaus, DL4KCK)
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Grounding And Ground Loops

By: Tomi H. Engdahl - Email: tomi.engdahl@iki.fi

Ground loop is the annoying phenomenon that often causes
humming sounds to audio connections and scrolling horizontal
noise bars on video systems, but in worst cases can cause com-
puters to ‘crash’ or even damage electronic equipment. Hum and
buzz (50Hz/60Hz and it’s harmonics) occur in unbalanced sys-
tems when currents flow in the cable shield connections between
different pieces of equipment. Even balanced professional audio
system interfaces are not completely isolated from

hum and buzz problems.

Ground loops are a mystery to many people. Even college-
trained electronic engineers may not know what ground loops
actually are. Engineers have typically either concentrated on
power distribution (for the electric company) or on equipment
that happens to plug in to the power distribution system.

The audio/video and power industries have too often each
designed their systems and equipment independently. As a
result, there’s a degree of incompatibility. Usually what is per-
fectly adequate in power distribution and operation safety sense
is not good enough for AV-systems. Ground loop interference
problems are a consequence of this.

This article tries to shed some light on the ground loop phenom-
enon. I try to provide some technical background on the subject
so that you know what is happening and can possibly avoid

problems in the future. I also provide some practical tips how to

solve ground loop problems when they occur.
Grounding basics

In Britain, people have ‘earth’ and in Northern America they
have ‘ground’. They are exactly the same thing, only different
terms are used in different countries. The NEC, National
Electrical Code defines a ground as: “a conducting connection,
whether intentional or accidental between an electrical circuit or
equipment and the earth, or to some conducting body that serves
in place of the earth.”

Earthing or grounding of electrical systems is required for a
number of reasons, mainly to ensure the safety of people near
the electrical system and to prevent damage to the system itself
in the event of a fault. The function of the protective conductor,
or earth, is to provide a low resistance path for fault current so
that the circuit protective devices operate rapidly to disconnect
the supply.

When talking about grounding it is actually two different sub-
jects, earth grounding and equipment grounding. Earth ground-
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Lintuvaarantie 33A4
02650 Espoo, Finland

ing is an intentional connection from a circuit conductor usually
the neutral to a ground electrode placed in the earth. Equipment
grounding is to ensure that operating equipment within a struc-
ture is properly grounded. These two grounding systems are
required to be connected to each other through one point con-
nection.

The purpose of a ground besides the protection of people plants
and equipment is to provide a safe path for the dissipation of
fault currents, lightning strikes, static discharges, EMI and RFI
signals and interference. For example lightning, line surges or
unintentional contact with higher voltage lines can cause danger-
ously high voltages to the electrical distribution system wires.
Grounding provides an alternative path around the electrical sys-
tem of your home or workplace and minimizes damage from
such.

The main reason why grounding is used in electrical distribution
network is the safety: when all metallic parts in electrical equip-
ment are grounded then if the insulation inside the equipment
fails there are no dangerous voltages present in the equipment
case. Then the live wire touches the grounded case then the cir-
cuit is effectively shorted and the fuse will almost immediately
blow. When the fuse is blown then the dangerous voltages are
away.

One of the major reasons for grounding the low voltage systems
supplied by hi-voltage systems is to protect the low voltage
‘stuft” from an accidental high voltage. Transformer insulation
breakdown, a high-voltage line falling across a low-voltage line
are at least two ways that high-voltages could be put onto a low
voltage circuit. With the circuit grounded, the high-voltage line
will see ground-fault current and trip. Also with grounded low
voltage, the maximum voltage seen by the low-voltage circuits
under such a situation would be limited. This isn’t so much for
personnel safety as to avoid burning down the house

The user safety is the primary function of grounding. Grounding
systems are designed so that they do provide this necessary safe-
ty function. The main design criterion of the electrical system
grounding planning is operational safety, user safety, and reli-
able operation.

Grounding also has other functions besides safety in many elec-
tronics systems. Grounding is quite often used to provide com-
mon ground reference potential for all equipment in the same
area. This works well in many cases, but when things get
demanding like in many audio and video systems, the existing
building grounding systems might not always provide good
enough ground potential for all equipment. Grounding problems

Say you saw it in ATVQ!



cause ground potential difference and ground loop problems,
which are common problems in computer networks and
audio/video systems.

Always when operating with grounding issues remember that
there is no absolute ground. There is a certain amount of resis-
tance between all grounding points and practically always some
current flowing on ground connections. No matter how small,
the resistance can always allow an electrical voltage to exist
across it when there is any current flowing between those
grounding points.

Grounding in mains wiring

Today’s modern (US.) mains cable going to grounded equipment
consists of three separate wires: black, white, and green. The
green wire is always connected to the large ground pin on the
plug, and the other (green) end connected to the chassis of the
equipment. The black wire is always considered to be the “hot
wire,” and as such, is always the leg, which is connected to the
switch and fuse. The white wire is always the neutral or com-
mon wire.

Colors and wiring practices vary somewhat on the old equip-
ment and fixed wire installations. For example in some cases the
metal pipe structure where the wires go on some installations
can be used as ground conductor.

In Europe the grounded equipment mains cable consists of three
separate wires: brown, blue and green wire with yellow stripe.
The ground wire is green wire with yellow stripe. Neutral wire
is blue. Live wire is brown. Ground wire is always connected to
equipment chassis and grounding contactor on the mains plug
(there are a wide variety of mains plugs in use in Europe, and
how the ground is arranged in them vary).

Grounded and ungrounded equipment

Improper grounding can create a lethal hazard. Correct ground-
ing is essential for correct operation and safety of electrical
equipment. Grounding can solve many problems, but it can also
cause new ones. One of the most common problems is called
“ground loop”.

Running a grounding wire to every outlet,
the idea there is if the casing of all
tools/appliances are grounded by a third
prong and the outlet, then a fault in the
appliance (such as a hot lead shorting to the
case) will short to the grounding conductor
and back to the service entrance panel, trip-
ping the breaker. The voltage developed on
the case during the short circuit will typi-
cally be the half mains voltage or less and
it will not last long until the power is cut
out, so you won’t be seriously injured. This
grounded case protection practice is used

http://www.hampubs.com

301/840-5477
Fax 301/869-3680
e-mail: rfc@therfc.com
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on most large electrical appliances built into a metal case or that
have metal cases. Also the metal parts in the electrical installa-
tion in your house (breaker panel, metal conduits etc.) are
grounded for safety reasons. Most professional audio/video
equipment with internal power supplies constructed into ground-
ed metal cases, and usually the audio/video connector grounds
in them are in direct connection to this case ground.

Double insulated tools/appliances are excused from third prong
because they are designed in such way that it would require two
faults (line to frame, frame to casing) to become dangerous to
touch. This is considered very remote. Most home hi-fi and con-
sumer video equipment are designed as double insulated appli-
ances. In this type of appliance the mains power gets fed to the
mains power supply that can consist of a traditional transformer
or switch mode power supply, and supplies isolated power to the
equipment electronics. The equipment electronics and connector
ground connections are floating, unless connected to some exter-
nal ground source. There are also many professional small
audio/video equipment powered by small external “wall wart”
power supplies and are thus “floating” because the typically
doubly insulated mains power supply does not supply any
ground to them.

If the equipment has a grounded power connector, then the case
ground is connected to mains grounding connector. If the equip-
ment does not have the grounded power connector, that ground

is not connected to mains ground (case is floating).

What is a ground loop

A ground loop occurs when there is more than one ground con-
nection path between two pieces of equipment. Ground loop is a
condition where an unintended connection to ground is made
through an interfering electrical conductor. Generally ground
loop connection exists when an electrical system is connected
through more than one way to the electrical ground.

When two or more devices are connected to a common ground
through different paths, a ground loop occurs. Currents flow
through these multiple paths and develop voltages, which can
cause noise or 50Hz/60Hz hum in audio or video equipment. In
very severe cases equipment can be damaged.

THE R. F. CONNECTION

“specialist in
R F Connectors and Coax”’
http://www.therfc.com

Order Line 800-783-2666
Suite 11, 213 N. Frederick Ave.
Gaithersburg, MD 20877
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Ground loop is a common problem when connecting multiple
audio-visual system components together. Ground loop prob-
lems are one of the most common noise problems in audio sys-
tems. Typical indication of the ground loop problem is audible
50 Hz or 60 Hz (depends on mains voltage frequency used in
your country) noise in sound. In the USA you will hear typically
60 Hz mains frequency noise and its harmonics. Video systems
are typically less sensitive to ground loop problems, but still you
sometimes see a slow up or down scrolling horizontal bar or
several bars that make the image at that area darker or brighter.
This is how the ground loop typically shows in a video system.

Most common situation where you meet ground loop problems
is when your system includes equipment connected to a ground-
ed electric outlet and antenna network or equipment connected
to different grounded outlets around the house.

Audio-frequency ground-loop problems are typically in the low
millivolt range, so it does not have to be much interference in
grounding system to cause problems in audio systems. Video
signals pick up noise in the same way, but typically they are less
sensitive to noise pickup, because of the typically lower dynam-
ic range of those signals (low amplitude noise gets nicely
masked to video noise and is hard to see).

What causes humming

Audio and video systems need a reference point for their volt-
ages. Generally referred to as common or ground, although it
may or may not be actually connected with the earth, this refer-
ence remains at “zero volts” while other signal voltages “swing”
positive (above) and negative (below) it. The signal grounds of
different equipment connected together are interconnected with
a grounding wire on the signal cable. Ideally signal ground
should be a perfect conductor with no resistance, but in any
practical system it is not. There is always some resistance on the
wire.

Hum and buzz (50Hz/60Hz and its harmonics) occur in unbal-
anced systems when currents flow in the cable shield connec-
tions between different pieces of equipment. A typical example
of this kind of unbalanced systems are normal home audio
equipment that use RCA connectors and practically all video
systems that use coaxial cables for signal interconnections. The
cable shield currents and ground voltage differences between
ends of the cable gets summed to the signal going on the cable,
thus causing interference. The audio signals in a typical audio
cable are just a fraction of volts to few volts. There does not
have to be much interference in a grounding system to cause a
noticeable signal in audio systems, even a noise with amplitude
of only a few millivolts can be usually heard on quiet signals.

Small voltage differences just cause noise to be added to the sig-
nals. This can cause a humming noise to audio, interference bars
to video signals and transmission errors to computer networks.
Higher currents can cause more serious problems like sparking
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in connections, damages equipment and burned wiring. My own
experience on the field is limited to sparking connectors, heating
cables and damaged computer serial port cards.

Where the ground currents originate

There are many sources that cause current flowing on the inter-
connections between equipment. One thing that causes them is
the difference of grounding potentials on the different outlets on
the house. There voltage differences are typically from few mil-
livolts to several volts depending on the electrical installation
and loads on the electrical network. There are various reasons
why those differences occur, starting from installations where
there is shared neutral+ground wire to situations where there is
just some leakage from equipment to electrical installation
ground wire, and this causes ground potential differences. There
is equipment that leak some mains power live to the grounding
wire, for example many computers leak 0.5-1 mA of current to
the grounding wire through the capacitors on the power supply
filters. The capacitance between line and ground of large heaters
and motors, for example, can be much larger than the capaci-
tance in filter capacitors. When you add many pieces of equip-
ment, you easily get 10 mA or more leakage. This current to 0.5
ohm grounding resistance causes 5 mV difference between the
grounding point and real ground. If in some place in electrical
installation there happens to be a mistake where ground and
neutral gets connected to each other unintentionally, there can be
amperes of current flowing on the electrical wiring grounding
structure, so there can be volts of potential differences.

Also induction can cause voltage differences, either there is volt-
age induced to a ground wire from nearby high current power
cables or noise currents get coupled to the ground loop from
nearby magnetic field. Even a very little amount of induced
voltage can cause a very large current in a ground conductor
loop, because the resistance (and inductance) are very low.
These currents can indeed be tens of amps. Current induction
can be caused, for example, by cables carrying high currents and
from transformers.

Books speak about Common Mode Noise of 1 to 2 Volt in “well
grounded” plants and over 20 Volts in “poorly grounded” plants.
Books also speak of the current measured on a main service
grounding (in a large building) in terms of amps.

When you connect two pieces of equipment on those different
potentials together with audio and/or video cable, a current starts
flowing trying to lower the potential difference between the
equipment. Depending on the nature of the noise source and the
resistance of the interconnection cable ground, there can be
more or less current and the cable ground can bring the potential
differences more near to each other. The potential difference still
left between the cable ends gets summed to the signal causing
noise. Also the current flowing on the cable shield causes prob-
lems, often causing some noise to be induced to the signal wire
and the current can also cause noise problems to the equipment

Say you saw it in ATVQ!



if the grounding practices in it are not carefully designed.
Basically lower the resistance of the interconnection cable, less
voltage difference gets left between the equipment but higher
the current flowing on the cable ground wire.

Small voltage differences just cause noise to be added to the sig-
nals. This can cause humming noise to audio, interference bars
to video signals and transmission errors to computer networks.
Higher currents can cause more serious problems like sparking
in connections, damages equipment and burned wiring. My own
experience on the field of ground loop damage is limited to few
sparking connectors, heating cables and damaged computer seri-
al port cards. I have read about burned signal cables and smok-
ing computers because of the ground differential and large cur-
rents caused by them. So be warned about this potential problem
and do not do any stupid installations. I have seen systems
where there have been hundreds of milliamperes of current
flowing on the audio and video cable shields/grounds, and even
one ampere of current flowing on ground wire from one electri-
cal distribution panel.

Equipment design issues

Lots of designers count on ground being ground and do not opti-
mize their design to eliminate their sensitivity to ground noise.
If you are a product designer then remember to take care that
ground loop current does not cause problems in your equipment
by designing a proper grounding scheme inside the equipment.
Star grounding and all connectors tied to solid well conducting
metal case will work.

A balanced input will solve the problem with voltage drop
across the screen of a cable (by converting it to common mode),
but will not in and of itself solve problems with current circulat-
ing in the chassis of the equipment where the case is connected
to the internal single ended audio electronics reference rail (0V,
but that is a confusing label) at more then a single point. Now in
well-designed gear this is a non-issue as care is taken to keep
noise of the reference line for internal single ended signal paths,
but it would appear that not all the gear out there is designed by
competent engineers (or that the designers have other priorities).

Hum current on the ground wire of unbalanced connection will
have two effects: common mode and current effects. The com-
mon mode voltage that is left between the equipment gets
summed as noise to the signal. The current flowing on the cable
ground can cause considerable hum problems or not, depending
on the equipment design.

Professional audio world uses balanced interconnections that are
less sensitive to ground loop noise. Hum current on the ground
wire of balanced connection will have two effects: common
mode voltage and current effects. An ideal balanced input is
designed to eliminate the common mode noise completely, real
life implementations can typically attenuate this around 60-90
dB, which is enough that typical ground loop voltages are not a

http://www.hampubs.com

Summer 2004 Amateur Television Quarterly

problem in most uses. Ground wire currents on the balanced
interconnection should not be a problem in an ideal system, but
in real life there is some poorly designed equipment that consid-
erably suffer from the ground currents on signal cables. In a
well-designed equipment the XLR connector pinl ground is
wired to the equipment ground directly with a thick wire. In
poorly designed equipment, the pin 1 can be just wired to the
circuit board signal grounding traces, and go from there to cause
problems on those parts of the equipment where the signal is in
unbalanced format (typically in the amplifying stages just after
the input amplifier state). The problematic currents are stopped
typically by using a “ground lift” switch or cutting the wire
going to XLR connector pin 1.

Unfortunately, many, if not most audiophiles have equipment,
which either has a two prong plug, or has a three prong plug
which induces unacceptable hum on the available unbalanced
connection. A comprehensive choice of equipment with bal-
anced interconnects does not really exist for consumer applica-
tions. Tuners, turntables, and cassette decks simply are not made
that way. Most amplifiers made for the audiophile market do not
have balanced inputs. In many real-life audio/video systems you
nowadays use a mixture of balanced and unbalanced audio inter-
faces, unbalanced video interfaces and a mixture of grounded
and ungrounded equipment. This applies nowadays to many
home entertainment systems, on-site video production equip-
ment or fixed audio/video installations.

Ways to avoid ground loop problems

Ground loop problems can be avoided and solved. Because
ground loop problems are typically hard to debug and deal with,
you usually solve lots of last minute hassle by carefully design-
ing the system you are setting up.

Use single power feed everywhere you can

If your system power requirements allow, take power only from
one electrical power outlet. This will avoid the ground potential
difference problem, which can exist if power is taken from mul-
tiple power outlets. If the distance and electrical code permits it
is a good idea to run a power extension cords from a single
power feed point to all subsystems connected to your audio sys-
tem instead of using the local power sources.

Use dedicated power feed for your audio system. Wire all sound
sources, musical instruments, effects and your mixing desk to
same grounded dedicated audio power feed. Do not connect any
other equipment than audio/video equipment to this power feed.
This saves you from many humming problems. It is a good idea
to mark clearly which extension cords are part of your audio
power feed so that you don’t accidentally connect any other
equipment to them.
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Star Grounding: One Path to Ground

This system removes the possibility of a potential difference
between mains grounds or the connection of mains grounds
being duplicated in an Audio system. With star grounding sys-
tems the centre that is usually chosen is either the main mixing
console or the multi-core snake or patch bay that is usually
plugged or hardwired into it. The reason for this choice is that
most audio systems only have one main mixing console and the
vast majority of devices are connected to it. Conformity with
this grounding system will usually ensure that your system, no
matter how large, will remain hum free.

A simple solution in the small audio/video installation is to plug
all equipment to one grounded extension cord and then plug this
cord to one grounded outlet. This will keep many problems
away, because this a creates star-like grounding scheme for the
equipment.

Prefer balanced audio connections

Balanced interconnects diminish or eliminate the problem
caused by unbalanced interconnects and multiple grounds.
Balanced connections are much less sensitive to pick up interfer-
ences and humming. If you still get humming with basic bal-
anced wiring, there is much more to do to correct it than with
unbalanced connections. Use those XLR connections instead of
normal RCA cables if you have this option available in your
equipment.

Most professional audio devices are connected via balanced
cables to minimize pickup of stray electrical noise. Consumer
audio devices use unbalanced cables and are very prone to pick-
ing up noise, especially at low signal levels from devices such
as microphones. Balanced circuits have an inherent ability to
only pass audio signals and reject unwanted noise.

Balanced refers to the fact that there are two symmetrical signal
lines and one ground, while unbalanced uses just one signal line
in reference to ground. Normally, XLR connectors are used in
most balanced devices while unbalanced consumer gear normal-
ly use mini-plug or RCA connectors.

Isolate the ground wires which go to equipment connected to
separate power feed or grounding system

If you must connect equipment, which is powered from another
power source than your audio mixing desk, then you must make
sure that they don’t cause ground loop problems. The safest
choice is to use audio isolation transformer in every connection
you need to equipment connected outside your dedicated audio
power feed.

In audio/video transmitter application it is a very good idea to
isolate the transmitter itself from the rest of the studio system to
avoid the noise. Isolating the transmitter from the studio system
is a good idea because the radio/TV transmitters are connected
to antenna grounding system (can be on somewhat different
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potential compared to house electrical ground) and are often
powered from separate power feed.

Avoid unwanted ground connections

There are other things than the power connections, which can be
an unwanted grounding connection to your audio system. Audio
connectors which have a metal shell, which is in contact with
the cable shield can cause unwanted grounding if they touch any
grounded metal in the building or some other grounded equip-
ment. Some applies also to microphones and snake cable con-
nection boxes. So if there is chance that your exposed audio
wiring ground can touch any building ground then put some
insulation between your wiring and that ground.

Avoid putting equipment racks over any metallic parts in the
floor because it is possible that they are grounded for some rea-
son. If you have to place equipment on such a place, then put
some kind of carpet between the metal parts in the floor and
your equipment rack to provide necessary isolation.

The recommended practice in the professional audio community
is not to ground the shells of XLR connectors. The reason is
XLR shell can come easily in contact with metal railings or
something else grounded on the field causing a ground loop
problem. If your shells are not grounded, nothing harmful will
happen when a connector shell touches something. But if you
have, for some reason, grounded the XLR connector shell to
audio ground, you will get humming to your system. Sorting out
those all of the ground paths/loops can drive you crazy. It is best
to leave the shells not connected so you don’t add intermittent
problems to your audio systems.

Avoid magnetic noise pickup

Audio equipment and wiring can very easily pick up humming
from magnetic fields. So avoid putting any sources of such mag-
netic interference near your system. This applies to power trans-
formers, video monitors, computer monitors, electric motors,
fluorescent lights and any mains wiring that carries large cur-
rents.

Coiled cables can easily induce magnetic field around them and
pick up magnetic fields. If your power cables are tightly coiled,
they can cause large magnetic fields and heat too much up if
loaded very much. Coiled audio cables can easily pick up inter-
ferences. If you have spare cables you need to put somewhere
do not coil them just to a single coil, but instead put them on
number eight shape to ground (this shape greatly reduces the
magnetic interference problems).

Use correct gain structure in your system

By using the correct signal levels throughout the system will

minimize the humming, noise, and distortion. Gain controls in
PA power amplifier will be typically set between half-way and
fully up. Amplifier gain controls set at a lower position require
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input signals to be set to a higher level to obtain suitable power
levels. Particularly with unbalanced input lines, the hotter your
signal is at the input of an amplifier, the more noise propagation
you will have into your amplifiers. If you have set the amplifier
gain set too low, your system may become such that you reach
the maximum gain travel of a fader, at your source device,
before obtaining expected power within your amplifiers.

Signal isolation transformers are your friend in audio systems

If you have a mixed balanced and unbalanced system, as you
unfortunately often have, do yourself a favor and use isolation
transformers in every connection between balanced and unbal-
anced system. When unbalanced lines cannot be transformer iso-
lated, use special cable assemblies to solve the humming prob-
lems.

Audio isolation transformers are very powerful tools for solving
unexpected ground loop related humming problems. When you
have some extra audio isolation transformers always available
the problems can be easily solved whenever they pop up.

Do not break the safety ground connections!

Logically you could think, you could eliminate ground loops by
disconnecting the power-cord ground pins on all your gear.
Some people might try to break the ground connection by cut-
ting the grounding pin in the connector, using cheater plug, cut-
ting the ground wire in equipment, tapeing over the grounding
connector etc.

Do not do this. Removing the ground connection isn’t the right
thing to do. It is against electrical safety regulations and poten-
tially very dangerous. Removing the ground connection can
defeat the actions of your noise filter or spike protectors inside
the equipment. If the ground connection is cut then a fault in the
insulation inside equipment can cause dangerous voltages to the
equipment case instead of burning a fuse. Removing the ground
connection from the equipment is dangerous, against electronic
safety regulations, and you risk damaging your equipment. Do
not do it. Running without a power ground will not automatical-
ly electrocute you, but removing the ground connection will
make the probability that someone gets electrocuted very much
higher.

Never use a three wire to two-wire “cheater” mains connection
adapter on any piece of audio gear where a human can possibly
come into contact with it. It might eliminate the hum, but there’s
a much safer way to do the same thing. The lowly cheater plug
has solved a lot of hum problems for many people, but it
removes a level of protection against insulation failure. There
are manufacturers of three-prong products that state in their
instructions that it is permissible to use a cheater plug. Others
specifically disallow it. Those manufacturers who allow the use
of cheater plugs have their products certified to a two prong,
double insulated standard. With this kind of special equipment
“cheater plug” is OK, for everything else, it is definitely not.

http://www.hampubs.com

The third prong has one purpose: to counter insulation failure.
Two prong equipment takes special care in mounting the trans-
former, so that a short of the primary to the transformer frame
won’t put a potential on exposed chassis in case of failure.

Ground loops in video systems

Video lines are also sensitive to ground loop problem type noise,
but usually considerably less sensitive than unbalanced audio
connections. But the basic problems are the same. As the source
and destination of a video signal can be at differing ac or dc
earth potentials, earth loop currents flow and cause longitudinal
hum to be introduced into the video signal.

Video hum is low frequency (50 or 60 Hz mains frequency or
it’s harmonics) noise from the ground lines, which has influ-
enced the video signal, causing degradation of the displayed sig-
nal. Video hum is usually observed as bars rolling vertically
through the video image, video hum may also cause video dis-
tortion or even tearing of the picture in severe cases. Video hum
may be a problem in any system where video sources and dis-
play devices are connected to different A/C power sources with
varying grounding potentials.

Typically the humming can be seen as slowly vertically moving
horizontal bars in normal TV video signals. The mains frequen-
cy (50 Hz or 60 Hz) noise on video signal can cause typically
stationary or moving horizontal humming bars to appear on the
video signal (as shown on the picture above). If you have light
dimmers nearby those humming bars can easily become quite
severe and easily visible.

Ground loops can also cause other kind of problems. The “her-
ring bone” interference on video line is caused by a ground loop
(that includes your coax shield) acting as an AM radio antenna.
Any large loop of wire makes a good AM antenna. These anten-
nas are especially adept at picking up AM broadcasts if most of
the loop is vertical.

Ground loops can also cause one signal to interfere with another,
because every cable should ideally return through the corre-
sponding shield conductor, but there’s an alternative path
through the other shield conductor that causes undesirable volt-
age differences to nearby cables.

Solving video signal ground loop
problems

The best idea when setting up the video system is to think
through the system grounding practices to avoid ground loop
problems. If you use one power source and start good grounding
practices, you have to very rarely worry about ground loop
problems on video systems. If your video system includes a cen-
tral video production position and few separate remote cameras,
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it is a good practice to pull a long extension cord from the cen-
tral position to the remote camera together with the video able.
In this way the cameras get the same reliable power and ground-
ing as the rest of the systems, so no problems would be expect-
ed. Avoid powering the video cameras from any electrical outlet
that happens to be near the camera position, because this prac-
tice is like asking for ground loop problems, unless you know
for sure that the camera power supply is “floating” and does not
make any connection from camera to electrical outlet ground.

When you can’t decide how grounding is arranged and problems
exist, then video signal isolation is the tool to solve the problem.
Isolating video signal is more complicated than isolating audio
or antenna signals, because the DC level of the video signal is
important and video signals have very high frequency spectrum
(normal composite video can have bandwidth from 50 Hz to 6
MHz). Isolating a video signal needs typically active technology
that involves electro-optical isolation or differential amplifier
with a floating ground on the input connector. Both technologies
are usable in real world situations. Differential input with float-
ing ground works nicely for small ground potential differences
and this approach is used in some professional video equipment,
like some video projectors. The differential amplifier circuitry,
based typically on high-speed operational amplifiers, only
amplifies the difference between the two input signals, here the
video coaxial cable connector center connection and outer
shield. The coaxial cable shield is left floating (not connected to
equipment ground), so that there will be no ground-currents
floating on the cable shield, causing potential difference between
cable ends. If your ground potential difference is a maximum of
few volts, this can work well. If ground potential difference is
higher than this, it does not work.

Electro-optical isolation is used in professional video isolation
amplifiers. Those devices amplify the video signal, feed it to a
special linear high-speed optoisolator and then feeds it to the
output drivers. Professional isolation amplifiers can provide iso-
lation of several hundred volts or more easily. You rarely need
this high isolation unless you have video feed extending from
one house to another.

There are also special wideband isolation transformers that can
isolate video signals. A transformer that can nicely transfer the
whole video frequency spectrum without much distortion is very
hard to produce so there are not many of them on the market.
Some of the isolation transformers are only designed for CCTV
application, where more signal distortion is accepted than in the
broadcast industry. Whatever transformer you use, all have the
same limitation: they cannot pass the DC component of the
video signal. For most equipment this is not a problem, but on
some cases the loss of DC component can cause problems to the
video system operation.

Ground loop elimination does not always ask for a complete iso-
lation of the grounds. There are passive hum suppressor trans-
formers that will very effectively remove the hum from the
video signal, but do not affect the video signal otherwise. Those
special transformers act like a common mode coils, which stop
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the annoying ground loop currents on the shield of the coaxial
cable, but provide a straight path for the signal inside the cable.
This type of device is capable of passing the signals from DC to
tens of MHz without problems. The hum suppressor transformer
both reduces the current flowing on the cable shield and com-
pensated the voltage differences that would otherwise be
between cable ends and eventually get to the signal. The trans-
former/coil consists of many (tens to hundreds) turns of 75-ohm
miniature video coaxial cable wound on a suitable transformer
core. The aim is to have a coil that has high enough inductance
to keep the cable shield current low and still withstand the volt-
ages/currents it gets exposed to in typical applications without
saturation. This kind of hum reduction coil works by mutual
inductance. The coax cable is wound around a transformer core
so that both the inner and shield of the cable become inductors.
The tight coupling ensures that any voltages/currents flowing on
the cable shield, caused by variations in earth potential differ-
ences, are transformed into the inner conductor. This type of
transformer is typically constructed to a specially selected toroid
transformer core. This type of hum suppression transformer has
found it’s way to the professional video application (rental com-
panies) and computer video applications (computer to video pro-
jector connections). The transformers of this type are usually
called “hum bug transformers”, “hum-bucking transformers”,
“anti-hum video transformers” or “hum suppressor transform-
ers”. Typical performance figures are 30-40 dB hum level
reduction up to 5-10V volt voltage differences.

The choke (humbugging transformer) is primarily used in broad-
cast TV because it passes the DC component of the signal. It is
used in studio, and in remote ENG. The isolation transformer is
primarily used in CCTV: security, manufacturing, avionics, dis-
play, etc.

Antenna connections are typical prob-
lem in home AV-systems

Most components in typical audio and video systems are not
grounded. In the most common receivers and VCRs the ground
of the antenna input is connected to the equipment metal case,
that is connected to the equipment audio and video input/output
connector ground. This means that normally ungrounded equip-
ment becomes grounded through the antenna network when it is
connected to the antenna outlet in the house. In a normal system
where all parts are ungrounded, there are not any problems,
because there is only one ground connection, thus, no ground
loops.

But if you intend to connect a grounded PC or any grounded
professional audio/video equipment to this kind of home
audio/video system, you form a ground loop that goes from the
mains outlet ground through the equipment to the antenna outlet.
Typically this causes lots of humming noise.

Typical ground loop humming problem occurs when you con-
nect your computer sound card to a stereo receiver that is con-
nected to a wall antenna plug. The computer is connected to a
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grounded power outlet, which causes the sound card audio
ground to be connected to mains ground. The receiver is con-
nected to antenna ground because it is wired to the antenna plug
in the wall. The mains ground and antenna are tied together (at
least should have for safety reasons) somewhere else in the
house. Combining more than one “properly grounded” system to
your audio/video system is known to cause more or less noise
problems. The “properly grounded” for antenna network and
electrical wiring means that they are safe and those systems
work on their own. They do not guarantee a noise-free opera-
tion.

Typically antenna and mains grounds have some voltage differ-
ence in them and the AC voltage between them can be heard as
the humming noise in all unbalanced connections. In systems
where you use unbalanced interconnections, like typical RCA
audio cables, you have to accept the fact that their noise shield-
ing against this kind of grounding potential differences is very
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poor. The humming problem needs to be solved within your
audio system when they occur. The only acceptable method for
testing is to remove and disconnect everything. Then reinstall
the equipment and connection piece by piece. Stop when the
hum becomes audible, and fix the problem in the last piece of
equipment that was installed.

Usually the problem is solved either by disconnecting the PC
from the home audio/video system or disconnecting the antenna
connection to wall outlet. In this case you need to put a suitable
isolator between either of those connections. If you have only
audio connections from PC to your rest of the system, putting a
small audio isolation transformer here solves the problem nicely.
Another right place to cut the ground here is to buy antenna sig-
nal isolation to the wire that goes to cable TV outlet. This cuts
the ground connection to the antenna system, but still passes the
antenna RF signal through nicely (the isolator causes usually
some antenna signal attenuation that is not usually a problem).
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Image 1: This is a description of a typical grounding and electrical distribution system in a large
building that uses three-phase power. The power from the power company comes from the power
company distribution transformer with three phase wires and one shared neutral/ground wire. This is
just one example to give the idea. The wiring practices used in different applications vary somewhat
from country to country. For example the power to a typical home in USA comes with two live wires

and one neutral/ground wire.
http://www.hampubs.com
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When you have the antenna ground connection removed, you
can freely have as many audio and video connections from your
PC to your home audio/video system as you want.

Knowledge helps avoiding problems

Hopefully this article has given you some understanding on the
grounding and ground loop idea. With the right knowledge you
can avoid the ground loop problems and solve them in the cases
you meet them. With a good system planning you can avoid
many problems. And keeping the right tools in the toolbox helps
to solve the problems when they appear.

Unfortunately there are no simple “works for all” solutions to
ground loop problems. To solve these kind of problems effec-
tively you need to know what causes them and know the possi-
ble solving techniques. Then you go to analyze your system
(draw a schematic of interconnection and do measurements if
needed), plan the potential solutions and try them. This is a
well-tried process that has proven to give good results. I have
used them when I have worked with ground loop problems solv-
ing on auditoriums, home theatre systems, live audio and video
systems, web broadcasting systems, on-location TV broadcast-
ing system and video projection systems on concerts.

You can find more information in this topic from my ground
loop document located at:
http://www.epanorama.net/documents/groundloop/index.html

Image 5: A look inside a com-
mercial "video hum bug trans-
formers" | had to open to

change the BNC connector that
was broken on a field use. This
device consists of a toroid
shape transformer core and
around 50 turns of very thin 75-
ohm video coaxial cable
wrapped around it. You can
make your own working similar
device by taking he core from a
100-400W toroidal mains power
transformer and winding 30-50
turns of thin 75-ohm coaxial
cable around it. This will work
well but is somewhat larger and
heavier than the commercial
devices like this. The price
range of this kind of commercial
device is 100-200 US dollars.

14 Amateur Television Quarterly Summer 2004

Signal Interconnection line Signal + 0,1V

0 volts 0.1V

Grounded

— Equipments

AC voltage caused by
current in ground wire

| Evol& Safety Ground Wire

Resistance 0.1 ohm
— 1 A current flowing

Image 2: This is a typical ground loop situation.
Here the current on the safety ground wire caus-
es potential difference between two different
grounded equipments. The potential difference
gets summed as noise to the unbalanced inter-
face (audio or video) signal and causes hum-
ming noise to it. Part of the grounding current
flows through the signal wire ground and the
equipment wiring usually causing more or less
problems in the equipment operation (usually
causes noise as well). The loop formed by wires
and equipment can also pick up interference
from nearby magnetic fields and radio transmit-
ters.
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Image 3: This picture describes the wiring inside
an RCA audio isolator. Use a good quality 1:1
ratio audio transformer as T1 to build this circuit.
Suitable impedance rating for the transformer
coils is few kilo-ohms. This kind of isolators are
quite cheaply (20-30 US dollars) available from
car hi-fi shops.
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Image 4: This is an isolator for a balanced lines
that use XLR connector. This circuit solves the
ground loop problems that can sometimes occur
in the balanced line. In addition to this the circuit
can be used for balanced-unbalanced intercon-
nection by connecting the unbalanced audio sig-
nal between input pins 2 and 3, and getting the
balanced signal from the line output. The trans-
former used in this circuit is a 1:1 ratio good
quality audio transformer with 600 ohm coil
impedances. This kind of devices are available
as ready made devices from professional equip-
ment sources.

Annual Banquet

The Central Illinois/St. Louis Area Amateur Television Club will
hold their 19th annual banquet on November 21, 2004 at the
Ariston Restaurant in Litchfield, Illinois.

The banquet starts at 4PM with a get acquainted hour and dinner
served at 5SPM. Following the meal, awards will be presented
including the club’s annual ATV Operator of the Year plaque. A
large prize drawing will follow.

There will be a small area for swap and for sale items. For fur-
ther information contact Scott Millick K9SM at 217 324-2412,
smillick@wamusa.com or 222 N. Jackson St., Litchfield, Il

62056. @
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FD 2004 from Grosse lle, M|

These are the only two I got off the videotape.

These are pictures from a Microcam CS188 camera (one of two
that I won at the Dayton Friday night ATV get-together) at 60
feet high on Saturday June 26th at about 5 p.m. from Centenial
Farms on Grosse Ile, MI in the center of the Detroit River.

BT +Is0 O

The first one shows the top of the main rec center on the island,
then the next building is one of two horse barns, then the storage
shed and then the tree line about 400 yards away along with
some of the 2m Satellite beam.

N
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The second photo shows just the treeline as we were rotating the
beams during contacts along with one of the 70cm satellite
beams. The other one was about another four feet further out
and was being used for ATV transmissions.

We had reports of images being received as far as ten miles
away. All equipment was from P.C. Electronics except the cam-
era which was donated as door prizes from ATV Research the
past two years at Dayton Friday night get-togethers.

James French - W8ISS
w8iss@wideopenwest.com

ATV
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New ATV Mode?

By: Rick Peterson, WAGNUT Email: arandess@sbceo.org

The attached news item pertains to MSTYV, the third ATV mode
(besides FSTV and SSTV).

I don't know of any "on-the-air" work by U.S. amateurs using
the DRM modes. One U.S. amateur, KA2HZO, checked with
the ARRL on whether DRM would be a legal mode for use by
U.S. amateurs -- he received the impression that the DRM band-
width (4.5 kHz minimum, with wider bandwidths available)
exceeds the allowed limit for U.S. amateurs on HF.

EUROPEAN AMATEURS FIRST TO
QSO VIA DRM VIDEO MODE ON HF

On May 25, 2004, Roland Brustle, DL3NDR made the first
amateur transmission using the new Digital Radio Mondiale
(DRM) mode on 14270 kHz. He was joined by EA2ARU,
PEIRMQ, IWOHK, and HB9TLK for the exchange of Medium
Scan TV and text. DRM is a wideband (5-20 kHz, selectable)
COFDM mode employing several hundred closely-spaced carri-
ers to reduce the effects of multipath delay on HF. The Medium
Scan TV image resolution is 352 x 288 JPEG, full color. Frame
rate is about 1 frame/sec.

The DRM mode is also used by European shortwave broadcast-
ers primarily for the transmission of high fidelity music and
speech.

The DRM system uses a soundcard-based software transmitter
and receiver with multiple carriers centered at 12 kHz. Mixers
are used to convert the transmitted soundcard output signal up to
RF, and convert the received RF signal down to the 12 kHz
soundcard IF input. HBO9TLK’s website

http://www.gsl.net/hb9tlk/drm

shows how he modified his FT 847 transceiver for interfacing to
the 12 kHz soundcard input and output.

1317 North V St. 63
Lompoc, CA 93436

The DRM receiver and transmitter software (and required .dll
file) are available as “Compiled DREAM Decoder Software
V1.07” from the SAT-

Service Schneider website:

http://home.t-online.de/home/sat-service/sat/index.htm

DRM .wav files for testing the receiver are found at the DReaM
website:

http://www.tu-darmstadt.de/fb/et/uet/fguet/
mitarbeiter/vi/DRM/DRM.html

The DReaM receiver can be tested by playing the .wav files
from Windows Media Player to the DReaM receiver via the
“Virtual Audio Cable” (VAC) from:

http://www.nrcde.ru/music/software/eng/vac.html

Another useful utility program, for transmitting webcam video
with theDReaM software, is the Dorgem video capture software
from:

http://dorgem.sourceforge.net/

More information on setting up the DReaM, VAC, and Dorgem
software is found at the “public forum” link at the DReaM web-
site referenced above.

Another Medium Scan TV (MSTV) system (1.9 frames/sec, 60
lines monochrome), developed by Con Wassilieff, ZL2AFP, has
been in use since 2002. This soundcard-based software permits
live webcam video to be sent and received in real time on HF,
within a 3 kHz bandwidth. The ZL2AFP software is available
at:

http://www.archive.org
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HamDream Screen

Depending on the frame rate achievable with HamDream, it
might become the predominant MSTV mode in the future.

On June 6, 2004 the first transmission using a narrowband ver-
sion of DRM, called HamDream, was made between two
Brazilian amateurs, PY4ZBZ and PY4BL. The transmission, on
40 meters, included a test pattern from PY4ZBZ using the DRM
Multimedia (data) mode. The contact was made over a distance
of 70 kM (42 miles).

The wideband version of DRM (Digital Radio Mondiale)
requires 5-20 kHz bandwidth (selectable), and is used by
European shortwave broadcasters for the transmission of high
fidelity music and speech.

The Brazilian amateurs' version of DRM requires only 2.1 kHz
bandwidth, compatible with the bandwidth of HF SSB trans-
ceivers. Unlike previous DRM receivers, the HamDream soft-
ware receiver input is at baseband (demodulated AF output of
the SSB transceiver to the PC's soundcard), so that no down-
conversion from the SSB receiver IF to 12 kHz is required.

Details of the contact using the HamDream mode are found at
PY4ZBZ's website:

http://planeta.terra.com.br/lazer/pv4zbz

best viewed from Altavista using automatic translation by
Babelfish.

The frame rate for the Multimedia video was not given on the
PY4ZBZ website, but it is likely less than the 1 frame/sec avail-
able with the wideband DRM mode.

Availability of the HamDream software was not announced on
the website.

FIRST DX CONTACT VIA HAMDREAM
NARROWBAND DRM MODE

On June 21, 2004, a contact was made between HBOTLK
(Switzerland) and PY4BL (Brazil) on 14255 kHz using the nar-
rowband DRM (Digital Radio Mondiale) mode known as
HamDream. With only S3 to S4 signal levels, only callsign data
was exchanged and displayed via this mode. Although the
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"MOT Slideshow" video mode was used, the low signal levels
did not permit the display of actual video (the system has provi-
sions for displaying callsigns and other data even if video cannot
be displayed).

The HamDream bandwidth is only 2.1 kHz (about the same as
SSTV), compared to the 5-20 kHz bandwidth of the DRM ver-
sion used by European shortwave broadcasters.

Details of this contact were added June 21 to the PY4ZBZ web-
site:

http://planeta.terra.com.br/lazer/pv4zbz

best viewed in Altavista using automatic translation by
Babelfish.

Also, on June 21, the
HamDream software became
available for

downloading from the PY4ZBZ
website. A soundcard interface
is required for HamDream oper-
ation with an HF SSB transceiv-
er.

I've been monitoring the various
Internet websites and forums for
developments in DRM video.
About the time I think I've
reported the final development, another one shows up! Lots of
good stuff happening out there!

Wadus M

I had a chance to try out the HamDream "video" mode for the
first time this morning. The JPEG images look good, but
they're very slow (55 sec) compared to the wideband DRM
mode (1-2 sec). So it looks like the HamDream "video" is more
like a fast SSTV, probably more robust in multipath than SSTV.
HamDream does not seem to qualify as MSTV -- definitely not
a realtime mode.

The HamDream program is a modification, by HBOTLK, of the

DReaM program.
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I started trying to compose this column and cannot tell whether I
am swimming with sharks or simply went off the deep end.

Last time I said there was a lot more information to digest to get
from lighting to the resulting camera image. I really did under-
state that!

It turns out that we can get from light measurements to useful
video images, but you will need to hang on along the way as the
path is a bit like riding a roller coaster — fun, but winding and
full of fast and slow spots. At this point a little map-like
overview is in order. In the last column we looked at sources of
light, their measurement, and how they illuminate an object. In
that process the types of light were broken into three compo-
nents. Scientifically they are the Total Flux, Illuminance, and
Luminance and for clarity (and sanity) I renamed them to inten-
sity, illuminance, and visibility.

The first two terms were covered in detail and if you do not
have a copy of the column, you should write to ATVQ and order
a copy. So, assuming you have that information digested, you
are ready to tackle the last component — visibility. Once that is
done you will have the tools to look at a light source, do some
calculations, and determine if it will be adequate for your cam-
era.

Then, hopefully, in a future column we can look at types of
cameras, how they work, and make some comparisons. By that
point your toolbox will have the information to allow these com-
parisons to have reasonable scientific basis. You remember
“reasonable scientific basis”, it is the exact opposite of “market-
ing department specifications”.

Why Lambert’s Foot?

Looking at an object and how it is lit is an even more dazzling
array of units than the measurements of intensity and illumi-
nance. For example, you will find measurements in candelas
per square “anything”, phots, steradians, lamberts, nits, apostilbs
and several others. That brings up a big question, since the units
you will come across the most often are millicandela, candle-
power, lumens, lux, and foot-candles why use these “weird”
units? It has to do with the nature of light. The common units
you see are measures of intensity and illuminance. But, unless
you are an astronomer or professional light bulb photographer
the light you want to get an image from does not go directly
from the source into the camera.

The key point is that the image is formed from light rays that
have been reflected off of an object and back through a lens to
the camera. That is why I prefer to call these measures of visi-
bility. They have as much to do with how we (or film or a
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Sparks from the Bench

by Ron L. Sparks - AG5RS - Email: atvg@sparkles.com

P.O. Box 945
Katy, TX 77492

Dark Subjects
A Regular Featured Column!

CCD) sees as they do with how much light falls on them.

That means that to be precise about creating an image in the
receiver (camera or eye) we need to take into account the color
of the light, the color of the object, how reflective the object is,
how it scatters light, how sensitive the receiver is to various col-
ors, how sensitive it is at various levels, how much light is
absorbed by the lens, and a whole host of other things. Well,
unless you are a lighting engineer or a professional photographer
or camera operator being precise is just not going to happen.
That is not necessarily a bad thing, but you should know the
basics so you can sense where the major pitfalls are.

This brings us to Johann Heinrich Lambert 1, an 18th century
physicist who advanced the science of optics and light substan-
tially. He created a law of reflectance which is the foundation
for work concerning the light that we or our cameras see.
Remember in the last column I mentioned a standard gray card?
Well, I must first admit that my memory was off a bit and when
I dug mine out it is actually an 18% gray card (not 50% as I pre-
viously said). The reason for the 18% has to do with Lambert’s
law and the way we see things. If you take a “typical” scene
(whatever that is!) and average every spot in the scene into one
number, it turns out that number is about 18% — theoretically.
As they say about gas mileage, “Your mileage may vary.”

But, as discussed, the gray card serves a number of valuable
purposes. One is that it is a reasonably uniform reflecting sur-
face, that is to say it is close to a true Lambert surface. The sec-
ond use is that it is a common calibration point for light meters
that you and I can possibly afford without having to get a bank
loan.

Now imagine for a moment that that card reflected 100% of the
light that hit it. If so it would be a perfect Lambertian surface.
In that case, if you illuminated it with one foot-candle of light it
would reflect exactly one foot-lambert of light. If you look back
at the chart from the last column you will see that one foot-can-
dle is lumen/ft2. So we are getting close to being able to con-
vert the lumen rating on a light bulb into how well it will be
seen by our cameras.

Getting an Eye Full

The human eye, even unadjusted, can usually see normally in a
minimum of 0.1 foot-lamberts. Therefore, a typical scene with
an average of 18% gray could be seen clearly if the light level
were lit uniformly with 0.56 foot-candles of light. Interestingly,
that is the approximate number of foot-candles of illumination
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that the IESNA2 recommends for parking garages and general
path illumination. Something tells me that the correlation
between those numbers is not a coincidence.

Things get a bit more complex when you discuss cameras
instead of eyes. For one, cameras have interchangeable lenses.
For another, they have different sizes, types, and form factor for
their sensors. There goes the roller coaster, just when you think
you are getting close to the goal it lurches another direction.
But before we leave this path, it is fair to mention the “old way”
of measuring camera sensitivity.

In the “wild west” days of marketing hype, before standards
were created, you would often see a camera rating like 3 lux or
1 lux or even 0.01 lux. The even the most conscientious manu-
facturers would generally take light source, and adjust its inten-
sity until the camera did not pick it up. As you can see from the
18% card, that immediately meant that you had to multiply that
sensitivity by 5.5 (or 1/18%) to even get close to what a typical
scene needed to be lit with. And even that assumed you did not
want to see the details in the image. If you wanted accurate
color rendering you probably needed to multiply by another 10
on top everything else. Thankfully, the “Marshall” came to town
in the form of the CEA/EIA3 and created a standard, number
639, to create some order on the frontier.

Cameras Have Film?

In 1884 George Eastman created paper backed film and in 1888
Thomas Edison invented the Kinetograph (a motion picture
camera) which was developed to production by his assistant.
For the next 120 years film was the dominant way to create
moving images. The theory and practice of how to do that
clearly, efficiently, and economically has become a mature sci-
ence. Because of that a side trip into the world of film cameras
is in order. Do not worry, the trip will more than pay for itself
in savings on equipment. Because, you see, as a science
matures its components become more of a commodity item and
the price drops, often dramatically.

For example, light meters with famous names like Gossen,
Seconic, Weston, and others are often available on e-Bay for
under $50. Considering that these sold for $1,800 (inflation
adjusted) a few years ago they are now great buys. So why are
they so reasonably priced? At the risk of missing a good deal on
them, I will let you in on the secret. Virtually no one knows
how to use the readings without becoming confused and cannot
understand how to convert their measurements to video. But,
we are closing in on ending that confusion. Let’s look at three
parts of their use.

You already know the first part. Intensity readings in foot-can-
dles or lux can be read directly from these meters with an “inci-
dent light” attachment. This is simply a small frosted white
hemisphere that is attached or moves over the sensor. When in
place the meter can read the illumination directly. So watch for
this attachment on meters you buy. Also look at them closely to
see that there is a chart or scale to allow this reading to be mea-
sured in foot-candles (often abbreviated fc) or lux.
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The second part is the 18% gray card. The meters are calibrated
to match that card so if you get one you can use the techniques I
described last time and use them to get your camera lighting
done well. And, you can use them to compare cameras.

The third and final part, how to convert their readings into val-
ues for your video camera will be covered in a future column, so
as they say, “stay tuned”.

Why film when | do video?

Since film photography is such a mature arena, many techniques
and heuristics (rules of thumb) have been developed that will
help us at every turn with our video projects. For example, if |
have an understanding of how to calculate various light levels
and light types I can properly measure it with one of the afore-
mentioned light meters. Then by using the same formulas the
film people do, we can easily calculate what kind of camera,
lenses, and filters are needed for any situation we want to tele-
vise. That means no more blurry tower cam shots that are use-
less at night, no more SSTV or ATV pictures that look like they
were shot by a 10 year old with a disposable camera from a
cereal box, and no more spending (wasting?) money on cameras
with unrealistic or unneeded specifications.

One thing you will notice about film photography as compared
to modern video photography is it is easier to get critical infor-
mation about the product you are buying than it is in our ATV
world. For example, the lens f-stop is just as critical to us and
yet is almost never specified in cameras with fixed lenses.
Believe me, a pinhole camera with an /16 equivalent lens will
never, ever; perform as well as the camera with an optical glass
/1.2 lens. Otherwise, Nikon, Zeiss, Canon, and a host of other
manufacturers would simply not exist.

Another even more difficult to find rating is the dynamic range
of the video camera. Most film emulsion has a 9 f-stop range
and the end product can handle a 7 f-stop change reasonably
well. But what is the dynamic range of your video camera?
And, more importantly, when was the last time you saw a speci-
fication sheet for a low end camera that even mentioned dynam-
ic range?

By going back to our film brethren, we can get some useful
information on this critical point. As you will learn next time,
one f-stop is one doubling of light intensity. Or to put it in ham
terms a 3 dB change. If you do the math then that 7 stop range
is 21 dB which works out to a range of about 125 to 1. The full
sensitivity of the emulsion is, by the same math, about 500 to 1.
Now take those numbers and convert them to the closest binary
equivalents of 128 and 512 and you will see they represent a 7
bit and 9 bit resolution, respectively.

This is our first piece of “cross over” information. For your
video camera to approach the range that you expect from watch-
ing film movies you must have at least a 9 bit digitizer on the
light sensor. I would expect that in reality that needs to be 10-
12 bits in order to allow for differences in sensitivity and things
like quantization errors.
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A second useful piece of information from film references is that
a “typical” scene contains about 4 stops of range from black to
white. That works out to about 32 to 1, so simple cameras can
often work when there is simple lighting. Simple lighting is a
single source, generally behind the camera. When you add fill
light, like from another window on the side of the room, it does
not add to the range — it multiplies it. For example, if you have
a 32 to 1 scene lit mainly by one window behind the camera and
the light coming from the side window is 1/4th as bright then
the range of the scene jumps to 4 * 32 = 128 to 1. This is about
the maximum for many cameras.

That’s a Wrap

Whew, that was a ride. Let’s recap what we covered this time.
First, visibility (luminance) is light that is reflected off of some-
thing into our eye or camera. Its brightness and contrast depend
on the reflecting subject as much, or more than, the light that is
shining on it (flux and luminance). Second, that reflected light
must go through space, some kind of lens, and then be measured
by the sensing element (whether CCD or retina). Because of
that path there are more losses and various color sensitivity
changes. Third, we now know how to use a light meter and
gray card to check both the intensity and visibility of the scene
we want to capture. And last we figured out that there are some
useful things about film photography that we can use to fill in
the gaps in data on our video equipment.

My goal for next time is to get a copy of the EIA standard and
use it, the gray card, and a photographic light meter to measure
and compare all the cameras I can get my hands on. I will also
begin to explain why you cannot use a cheap web-cam as a
direct replacement for a standard video camera.

In the mean time, you should go “scrounging” at your local
photo shop, pawn shop, or whatever and get yourself a good
light meter and gray card. Also, get an inexpensive dimmer and
hook it to a halogen lamp with a PAR type bulb. Once you do,
start experimenting with your video equipment and begin com-
ing up with ideas on how to improve your pictures.

Until then, remember a picture is worth a thousand words but an
in-focus picture of the culprit’s license plate is priceless.
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ATN SUMMER NEWSLETTER 2004

On the Air to Everywhere
WSATN W6ATN W7ATN WIATN K9IATN
www.atn-tv.org
ATN Chapters & Presidents
ATN-AZ ATN-CA ATN-IL ATN-IN ATN-NV ATN-NM

Harold Moody John Henry Geoff Earl

K7AED WQ6I KA9SOG AAIXW KB7BY NSTV

NEW ATN CALLSIGNS:
WOIATN for ATN-IL and K9ATN for ATN-IN

ATV at DAYTON:

Many ATN members were there this year from almost all of our
chapters. Don our webmaster was taking photos for the website.
Gary WOKVC & Mike WAG6SVT gave an ATV presentation at
the Friday night ATV Dinner. We met with AT Vers from ATV
groups nationwide. It was great! We hope to have a bigger ATN
presence this next year!

WINTER MEETING:

We had a late start. Our president was unable to make the meet-
ing at the last moment and Mike, WA6SVT, opened the meeting.
We had awards for several members who have provided major
help over the years. We also showed the new membership cer-
tificate (awards and certificate mailed several days later to the
members).

We had trustees and members from several ATN chapters but
due to the rain local attendance was down about 20% from last
year. Roland, KC6JPG, and Gary, WoKVC, provided the camera
work and on the air communications to the members who could
not attend the meeting. Donations above the membership dues
were up this year helping ATN finish some projects ahead of
schedule, Thank you! Several members had a great dinner after
the meeting at a local restaurant.

ATN WEBSITE:

Don, KE6BXT, has done a great job this year with the website
and making several updates including Dayton 2004. Log on to
and check it out!

ATN-AZ NEWS:

WHITE TANK MT:

The repeater is working well and the new feedline for the 1253
MHz output should be installed at the end of the summer or
early fall when the weather cools down.

MT. LEMMON:
The antenna assignments are not done yet on the new 160’ tower
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and ATN may be helping install a cable tray to allow clients
(and us) to install the antennas. Harold, K7AED, has the
repeater transmitter almost done. The 440.225 MHz voice
repeater has been finished and under test with the link to White
Tank at a test location in Western Arizona.

ATN-CA NEWS:

Thanks to Jim, K6CCC, for running the Monday night Mt.
Wilson ATN net, Roland, KC6JPG, and Dave, KA6DPS, for run-
ning the Tuesday night linked system ATN Net. Thanks to the
members who have shared a video tape presentation after roll
call making a fun net night evening.

SANTIAGO:

The new lower loss feedline will be installed sometime this
summer. Dave, KA6DPS, donated funding for a new commer-
cial grade 434 MHz TV demodulator. This should give us some
improvement in performance if we can resolve some QRM. The
QRM turns out to be a spread spectrum digital Air National
Guard base station at March Field. Gary, WoKVC, and Norm,
KD60OMY, both found the signal on separate “T”” hunt missions
after Mike, WA6SVT, gave a general area location from using a
yagi antenna and spectrum analyzer from the repeater site. Gary,
W6KVC, has contacted the Air National Guard and they are
willing to help find a solution to the QRM. Norm, KD6OMY,
Gene, K6BNN, and Mike, WA6SVT, installed a 6’ receive dish
to replace a conifer dish to improve the link from Santa Barbara.
We obtained an 8 dB improvement.

We need some members to volunteer for help to paint the inside
of the site building. If we can get about four persons, we can get
it done in one day. Please contact Mike, WA6SVT.

OAT MT:

Allen, W6IST, Joe, K6TBA, Norm, KD60OMYV and Mike,
WAGSVT, have moved the repeater to the new site at the top of
Oat Mt. Coverage has greatly improved in Simi Valley and other
areas. Allan is building a 150 watt amplifier to replace the 15
year old 20 watt amplifier.

BLUERIDGE MT:

The repeater has moved into the new building and the tower
camera and 146.43 MHz antenna still need to be mounted.
Hangers have been donated to replace the tie wire holding the
heliax cables. Any volunteers? We also need to take down some
of our remaining antennas and feedline from the old site.

MT. WILSON:

The repeater was down for a few weeks to facilitate major con-
struction at the site to add DTV and new analog broadcast trans-
mitters and a full new electrical service to the building.

Brian, KE6I'YC (our newest member and Doug’s replacement at
Mt. Wilson), and Mike, WA6SVT, reinstalled the rack in another
attic location. We added a new ID system and Mike, WA6SVT,
donated a 1241.25 MHz VSB filter for the repeater. The new
call for the repeater is WOATN. Mike purchased a new VOR-3
board and donated a VOR-2 board. He is installing it into a new
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chassis to make a multi port controller that will have 434 MHz
in, system link into the rest of ATN, connections so Brian can
participate in ATV from the site’s living room and aux input for
tower cam and or NASA SELECT input.

SANTA BARBARA:

Last Month Rod, WB9KMO, at Santa Barbara and Mike,
WAGSVT, and the Santiago crew fine tuned both the new 6’ new
dish at Santiago and the 10’ Santa Barbara dish to peak perfor-
mance that made a real improvement in the link.

Mt. Palomar (Palomar ARC)

Art, KCOUQH, is working on new link equipment to replace the
VFO controlled HF Technology receivers at the Valley Center
site and Mt. Palomar.

ATN-IL NEWS:

Rockford:

Gene, WBIMMM, is finalizing the repeater in preparation for
installation at the repeater site. He has resolved the problem of
the 421.25 MHz transmitter from getting into the 1253 MHz
receiver. Repackaging the receiver and adding RF bypassing and
RF beads did the job. Currently the repeater is under testing at
Gene’s QTH. Gene purchased a 150 watt amplifier for the trans-
mitter.

ATN-IN NEWS:

CROWN POINT:

Henry, AA9XW, has obtained a club license K9ATN. Henry has
been very busy the past two months with his wife Silvia who is
having very serious complications from major surgery. We hope
she will pull though and be home soon. Gene, Shari, or ATVQ
and Mike, WA6SVT, tested mobile coverage of the repeater
while traveling though Chicago and Indiana on the way to the
Dayton Hamvention.

Coverage started south of Downtown Chicago with a P2 picture
using a R3 handheld receiver and a big wheel antenna on the
roof of the car. P5 within 15 miles of the repeater.

ATN-NV NEWS:

Mt. POTOSI:

Later this summer Geoff, KB7BY, and Mike, WA6SVT, plan to
repair the link dish at Mt. Potosi and tune up the system. We
plan to also check out a location for a link antenna to Arizona.

ATN-NM NEWS:

Ben's Bluff:

Late summer, Earl will be installing a new 65 ft tower to replace
the 30 ft. tower. He also plans to add a tower camera.

THANK YOU:

The ATN Trustees and management want to thank all of the
members who donated items, designed and built items, helped at
the sites. It is your efforts that greatly help make ATN the net-
work that it is. ATN is the world’s largest & successful ATV
repeater club thanks to your help and support of the
membership. @
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ADVERTISE IN ATVQ!

ATV’ers are hams that build projects more than other
hams. They have a varied background ranging from
technicial to engineer, and just might see a need for
your product in their regular job as well as in their

hobby. I hope to hear from you soon.
Please call TODAY!

Gene Harlan - WBOMMM - Editor/Publisher

ADVERTISING RATES AND DEADLINES

DEADLINES If, for any reason, the publisher fails to publish an advertise-
ment, it will not be liable for any costs or damages, including
COVER COPY TO MAILING direct or inconsequential damages.
DATE DEADLINE Printer DATE
Terms: All accounts not pre-paid are billed net 30 days. All
WINTER January 1 January 15 Febuary 1 accounts over 30 days are billed at 1 1/2% per month. Prompt
payment is always appreciated.
SPRING April 1 April 15 May 1
RESERVE YOUR SPACE TODAY!
SUMMER July 1 July 15 August 1 1-815-398-2683
FALL October 1 October 15 November 1

AD RATES

While we will try to adhere as close as possible to the above dates,

we reserve the right to adjust as needed. Effective 1-1-2004

INSERTIONS PER YEAR

If material is going to be late, please call to check if it will meet our SIZE 13 4up

schedule. We will try to accommodate everyone as best as we can. FULL PG COLOR $650 $500

aC;r;era ready art or negative film right reading down are accept- FULL PG B&W $160 $140
' (Covers II, 111, IV $30 extra)

Trim Size: 81/2x107/8 (2nd color add $75 per page)

S AN

' COLORS/PAGE

Harlan Technologies reserves the right to reject any advertising

which is not in keeping with the publishers standards. Previous 12 HorV $110 $80

acceptance of any ad will not prevent Harlan Technologies from " 385 $55

exercising the right to refuse the same advertisement in the future.

Advertising orders are subject to the terms on the current rate card. 16 $55 $38

Advertisers assume all responsibility and liability for any claims aris-
ing from advertisements and will protect the publisher from same.

Harlan Technologies will position ads in ATVQ at its discretion except
in the case of preferred positions specifically covered by contract or
agreement.

Multi-page ads are billed at the combined rate based on frequency.
Covers are reserved for COLOR ads.

All typesetting and layout charges for non camera ready ads will be
added.
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published by Harlan Technologies
5931 Alma Dr., Rockford, IL 61108
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Internet: http://www.hampubs.com
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Harlan Technologies

ATYV Secrets VOL. 1. A 100 page beginners book, non technical, answers
AL thSE FAQS. $8.05 ... ettt ettt ettt e et e e st e e st easesaeense e st e s e e st ea b e eaten s e ea e e st ena e st enteeseenseeseenseeseenneentenseeneens

ATV Secrets VOL. II. A 300 page technical compendium with everything
you need to know about every aspect of ATV and UHF operation. Over 90
technical projects, plus theory and more. $24.95. . . ... ... L On CD ONLY

BOTH V1 & V2 on CD- $25.00 (Includes ATV Repeater Shipping $6.00 (USA - Overseas more) ...........cceevveeverreeverneensn.

IMPORTED BOOK:
The ATV Compendium from BATC. A great technical book applicable to UK and US systems $4+6-95 - Special $10..........

NEW! “The Best Of Beasley - K6BJH - On Amateur Television” A collection
of all the cartoons that have appeared in ATVQ over the years plus many more! Reg. $8:95
SPECIAL Only $5.00 (Shipping $3 US = $6 OVETSEAS) ....cvvevievieriiririieiiiteieteietestestesteseeseeseeseesessessessessessessessessessessessesssssesseseeses

Many issues of ATVQ are now available on CD ROM.

CD 1 contains 1988 & 89 (6 issues), CD 18 ST5.00 ........cooiiiiiiiiiie ettt e
CD 2 contains 1990 & 91 (8 issues), CD 2 08 ST5.00 ........ccooiriiiiiriiii ettt
CD 3 contains 1992 & 93 (8 issues), CD 308 SIS5.00 ........oooiiiiiiiii ettt sttt st e st e st esbeesbeeaeeens
CD 4 contains 1994 & 95 (8 issues), CD 405 ST5.00 ........ccooiriiiiiriiieet ettt
CD 5 contains 1996 & 97 (8 issues), CD S8 SIS5.00 .........ooiiiiiiiiii et sttt et e st esbeesbeenbee e
CD 6 contains 1998 & 99 (8 issues), CD 608 ST5.00 .........coouiiiiiiiiii ettt sttt et e e e beesbeebee e
CD 7 contains 2000 & 01 (8 issues), CD 7 i8S ST5.00 ........oooiiiiiiiiei ettt sttt et e st esbeesbeeaee e
CD 8 contains 2002 & 03 (8 issues), CD 8 is $15.00 ... NEW... ..ot e
plus $5.00 shipping ($6 for two, $7 for three, $8 for four or more - Other than USA - higher).................ccccociininnn.
Complete set of all 8 ATVQ CD’s - $90.00 plus $8.00 shipping (USA) ........ccooriiiiiiiieieieeeeeeee et

Previous ATVQ issues that are still available (most from 1994 to present) sell for $4.95 each (postage
included for USA). Quantities are limited. Many good articles eXist in theSe iSSUES! ........cccveviirieriirieriieiere et
Color Test Chart including Color Bars, Resolution, Grey Scale, Registration $5.00 (shipping $3) ......cccccovvevievieieiieieieeennn,

SUBSCRIPTIONS :
VHF COMMUNICATIONS, a super quarterly publication from KM Publication in England - $37.00 ...............cccccceeennenn.

Amateur Television QUArterly .............cccoooiiiiiiiiii e e e e e e

RATE USA CANADA DX NAME:
1yr. $20 $22 $29 STREET:
2yr. $38 $42 $57 CITY:
3yr. $55 $61 $84 STATE: POSTAL CODE Country
4yr. $71 $80 $111 PHONE: HAM CALL
Syr. $87 $99 $136 VISA/MC/AMEX #
LIFE $399 $439  $579 EXPIRES: SIGNATURE
E-MAIL ADDRESS
PLEASE NOTE the ARE YOU CURRENTLY ON ATV ? YES NO
EXPIRATION DATE on your  ARE YOU CURRENTLY ON SSTV ? YES NO
mailing label. DO YOU USE AN ATV REPEATER ? YES NO
IF SO, CALL OF THE REPEATER LOCATION

Please re-new early!
DOES THE REPEATER HAVE A WEB PAGE ? http:/

ATVQ, 5931 Alma Dr., Rockford, IL 61108

SUBSCRIPTIONS TO ATVQ 1-815-398-2683
FAX 815-398-2688 E-MAIL ATVQ@hampubs.com
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Amateur Television Contest 2004

Contest period 00:00z 06/01/04 to 00:00z 09/01/04
Contest goal: To raise activity and promote long haul contacts on ATV.
Participants must hold at least a Technician class license and be within the boundaries of North America, Alaska or Hawaii.

In case of multiple Ham occupants, they may share equipment during the contest so long as the intent is not merely to manufacture
points. All occupants who enter must submit their own log.

Schedules: The use of schedules is allowed, and can be made by any means available. The use of 144.340 mhz national ATV call-
ing frequency is also allowed and encouraged.

REPEATER CONTACTS DO NOT COUNT. Distance calculations will be between both stations in the QSO with no relay allowed.
Exchange: Callsign with at least P-1 video on any amateur band 70cm and above.

MOBILE or PORTABLE stations must exchange their location at the time of contact as determined by portable GPS or other veri-
fiable means.

VIEWER: Station does not have to exchange any video but must be a licensed amateur and confirm at least a P-1 reception report
to the transmitting station via 2 meters or another amateur band.

CLASSES: There will be 4 classes for participants:
HOME: Primary location of residence with Fixed Antenna structure. Minimum distance for repeat contacts (75 Miles)

PORTABLE: Station can be set up just for the contest and may not operate from any other location during the contest period.
Minimum distance for repeat contacts (50 Miles)

MOBILE: Station can operate stopped or while moving but all antennas must be affixed to the mobile unit and capable of transmit
while in motion. Minimum distance for repeat contacts (25 Miles)

VIEWER: Station must be able to receive video at P-1 signal level and relay report to the transmitting station. Minimum distance
for repeat contacts with this class is determined by the transmitting stations type or class.

Scoring System: Each valid contact will be awarded points for the mileage between the two stations on an ever-increasing difficulty
per frequency basis as follows:

70cm = 2 points per mile
33cm = 4 points per mile
23cm = 6 points per mile
13cm and above gets 10 points per mile!

A station can be worked for points only once unless they are a minimum distance apart as specified by the class of entry. (See
CLASSES) and then they may be worked once in a calendar month through the contest period.

The distance between stations will be calculated by the Maidenhead Grid and sub grid identifier coordinates listed on QRZ.com and
rounded down to the nearest mile. Every effort should be made by entrants to verify or update their information before the contest
starts. If you do not have Internet to look up a stations coordinates please ask the other station, if they do not know then leave the
mileage column blank and it will be determined by the verifier. No changes can be made to coordinates once the contest starts unless
you move.
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Distance will be calculated with the (Bearing and Distance) DOS program by WOIP that is used by the ARRL for distance records.
LOG?’s: All logs must be in a standard format as specified below:

STATION WORKED RPT REC RPT SENT UTC DATE FREQUENCY GRID SQ DISTANCE POINTS

Your log information should also include your Name, Address, your Maidenhead Grid and sub grid identifier coordinates, and a list
of equipment used. Sample Log is below and a full page Log sheets will be available on www.hampubs.com .

Logs can be submitted by email or regular mail and must be received by September 15th to be eligible for contest Awards. Send the
logs to:

ATVQ Contest - 5931 Alma Dr. - Rockford, IL 61108 - or to: ATVQ@hampubs.com
AWARDS:

All Scores will be published in ATVQ and certificates will be awarded for the top three scores in each class. The highest overall

score of the contest (The one who covers the most points on ATV) will receive the OVERALL WINNER PLAQUE @
CALL JGRID SQ. CLASS
STATION REPORT| REPORT UTC DATE |[FREQUENCY| Grid Sq. MILES POINTS
WORKED SENT [RECEIVED
TOTAL MILES [TOTAL POINTS

[NUMBER OF DIFFERENT STATES WORKED

http://lwww.hampubs.com Summer 2004 Amateur Television Quarterly 25



Overland DX Record Challenged

By: Bob Delaney - KA9UVY - Email KA9UVY@hotmail.com
10630 N. Delaney Lane
Mt. Vernon, IL 62864

DX Hotline 618-242-7063

While I was looking for ATV DX operators to sked with for the
summer I was fortunate to meet up with Rick, K9KK of
Norman, Oklahoma. We ran a few skeds and did quite a bit of
talking about DX. One morning while I was receiving his video
carrier at only S-5 on 439.250 I made an encouraging comment
to him something like: I believe we can make it if we keep try-
ing and just get some Tropo.

What he said back is the reason for writing this: I know we can
make it I worked W9ZIH in Northern Illinois and he is further!

Now let me tell you that kind of got me to thinking RECORD??
Rick and I are not near the previously claimed Overland ATV
Record of 628 Miles as recognized in ATVQ Vol 8 #1 Winter
1995. KSYWL in Harrison AR to KSAEH of Columbus OH.
There also seems to be some confusion regarding the Overland
record since 73 Magazine of March 1995 claimed the record
was established between WB0ZJP, Dave Williams, of O’Fallon
MO and KA3FZF, Jim Dallas, of Monroeville, PA at 614 miles.

I decided to compute the distances of all of the contacts with the
Bearing and Distance program by WOIIP that is used by the
ARRL for distance records. The trick was to find the Grid and
sub grids of all involved. Keeping in mind all of these contacts
were a great achievement and should be recognized as such,
here is what I found.

KA3FZF, Monroeville, PA (now K3FZF) > WB0ZJP, O’Fallon,
MO. (now SK) = 592 mi

K8AEH, Renoldsburg, OH.> KSYWL, Harrison, AR = 629 mi
K9KK, Norman, OK . W9ZIH, Malta,IL = 643 mi

The first 2 contacts took place in the big band opening of
December of 1994 and challenged but did not beat the 643 mile
exchange between K9KK and W9ZIH which took place in the
summer of 1990.

What seems funny about the whole thing is that the stations
involved did not seem to think that the contact was anything that
terrific or recordbreaking.

Ron, W9ZIH, and Rick, K9KK, were just running skeds on 40
meters after Rick had relocated to Oklahoma and trying ATV
just for grins. They exchanged at least P-3 to P-4 video on that
morning in 1990 and Rick even took some photos of Ron
pounding in on ATV at a whopping 643 miles as shown below.
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Ron, failed to take any pictures of Rick but after a phone call
from me he described at least P-3 signals were received from
Rick in Northern Illinois on that morning. All QSL and log info
on the contact have been lost but the pictures and the memories
remain clear in the minds of these two record setting ATV
DX’ers.

I feel it important to note that many of the operators involved in
the contacts mentioned in this article have become inactive,
have moved and some are now silent keys. Every attempt has
been made to be as accurate on distance measurement as possi-
ble. The grid and sub grid info was obtained using WinAPRS
and locating the street address of each individual at the time of
the contacts. The grid info for each station used for computing
distance is as follows:

KA3FZF(K3FZF) FN0Ock
WBO0ZJP EM48pt
K9KK EMl5en
WOZIH ENS5lnv
KSYWL EM36id
K8AEH EMS89ow

I would expect an error of less than 5 miles so unless someone
steps forward with information of maybe a 650 mile or better
overland ATV contact the distance to beat will be the 643 miles
a record that still stands after 24 years!

Maybe we aren’t trying hard enough!
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Midwest ATV DX Report

By: Bob Delaney - KA9UVY - Email KA9UVY@hotmail.com

Now on with the reports:

04/01/04
01:15z KA9EGM, Jim, of Centralia IL reports he saw
WAO9EUN, Plano, IL on 434 Mhz at P-1 signal level.

04/07/04
00:16z W9ZIH, Ron of Malta, IL was received by KA9UVY at
up to P-2 signal level on 439.250.

04/1604

14:20z KCOHFL, Bob, in Withcita, KS reports seeing the
KC5NQ ATV repeater in Dallas, TX coming in P-5 at a distance
of 340 mi.

04/18/04

10:00z Tropo finally developed here in the Midwest and fol-
lowed Hepburns map very well. Many UHF TV stations were
seen here in Southern Illinois from NW Arkansas in an arc
South to Biloxi, Ms.

04/18/04

12:20z N9XHU in Springfield IL worked WAHTB in Bowling
Green, KY at a P-2 signal level. This contact at 263 mi. was
coordinated on 144.340.

05/05/04

12:00-15:00z Tropo developed here in Southern Illinois as pre-
dicted by Hepburn. Many UHF broadcast stations from
Oklahoma City north to Kansas City were P-4 and P-5.
Unfortunately My CQ's failed to raise a soul, and no reports of
ATV contacts during this opening have been received. :~(

05/28/04
13:30z KA9UVY managed to see Mike, KDOFW from the
Kansas City Mo. area at P-2 signal level.

05/28/04
13:50z KBILII, Mike, of Centralia IL worked his first DX this
morning exchanging P-2 video with N9XHU near 100 miles.

05/29/04

11:50-12:00z KBOWLM, Larry, of Canton, IL reports working
WONTP, Waldron, IN and K9KL.M, Bernie, of Westport, IN sig-
nal were at P-4 level at a distance of just under 250 miles.

06/04/04
12:00z-13:00z A nice inversion developed this morning provid-
ing many P-3 contacts from Southern Illinois to West Central

http://www.hampubs.com

10630 N. Delaney Lane
Mt. Vernon, IL 62864
DX Hotline 618-242-7063

Illinois. AAOMY of Pekin, IL, KBO9WLM of Canton, IL, and
NO9XHU of Springfiled, IL worked Southern Illinois stations:
KA9EGM, KBILII, and WA9IZV.

Best DX was WA9IZV, Len of Fairfield IL and KBOWLM of
Canton at 174 Miles at P-3.

06/29/04

01:15z W9ZIH, Ron in Malta Il. came in at P-1 to P-2 level dur-
ing a sked attempt. I did not manage a 2-way due to amp failure
on my end :~(

So far early summer has not brought much in the way of Tropo
but the unseasonably cool WX has produced many nice temper-
ature inversions in the late mornings. Signals in the 100 - 175
mile range can be very enhanced by these inversions. Take a
look at this picture I grabbed of WDOFCH, Earl, in St. Louis,
Mo. on the morning of 6/20. Earl was running only 6 watts
average and made a P-4 color signal here at 91 miles! This pic-
ture really doesn't do Earl justice since it's a 2nd generation cap-
ture.

CLATV
REPEATER

ST.LOULS, M@

N

Also a picture of KBOWLM, Larry, in Canton, Il at 169 miles
distance taken on 06/04 during a morning temp inversion (next

page).

Just a reminder to all of the DX Operators out there to please
send in your reports if you work something of interest. Try if at
all possible to capture a picture of the station you work and send
it along to me.
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This column will only continue if there is interest and participa-
tion from all of us who enjoy ATV DXing.

Your feedback is always welcome and appreciated !
DX Tip: Getting the antennas properly aimed

One of the problems with working DX on ATV is the challenge
of getting your antenna properly aimed toward the station you
are trying to work. Long boom UHF yagis and more important-
ly multiple arrays of them have very sharp patterns and therefore
require precision alignment for a video exchange to take place.
There are many antenna bearing programs out there that are
used for this purpose but who really can say that both stations
have properly aligned their antennas when installed ? Also how
accurate is your rotator system? Another problem is both sta-
tions must be able to give exact coordinates for such a program
to be completely accurate.

The best way to start especially if you are coordinating on 2
meters is to simply peak the 2 meter FM signal this of course is
most effective if both your 2 meter beam and UHF yagi are

aligned together and on the same mast.

This is only the beginning and if you are coordinating by other
means then a little geographic knowledge goes a long way.

The ATV station with the most ERP should transmit first and the
best way to find an ATV signal is not with the TV at all but with
a narrow bandwidth Receiver. A 440 FM receiver that will tune
the desired ATV frequency will be much more effective finding
the video carrier than your downconverter and TV and a SSB
receiver can find even weaker carriers. Now not everyone has a
SSB rig that they can use or even an FM rig so they might use a
scanner. Since most scanners don't offer an s-meter you would
have to try and peak for least noise in the carrier. An even better
method would be to use your sensitive downconverters front end
and IF output frequency. This would keep you from having to
change the antenna line over to your ATV gear when you’re
ready to watch for the video or transmit back. You can install a
simple TV splitter in the downconverter output and run one line
to your TV and one to a narrowband receiver capable of tuning
your IF output frequency. The only drawback to this type of
installation is the drift of the local oscillator in your downcon-
verter. If you want rock steady IF output I would recomend the
new PC Electronics synthesizer board. I use this type of setup
here and it gives me not only a way to peak the antenna but also
gives you an on-carrier audio RX and if the station you are try-
ing to work is using on-carrier audio you can have a full duplex
QSO while waiting for the video to come up out of the noise!

@

Correction for Winter 2004 Article ATV Channel Filters

In building the 1.2 GHz filter with the 10 MHz bandwidth, we found that there was an incorrect measurement
listed. The “B” dimension for 10 MHz was listed as 1 23/32” and should have been just 23/32”. We are in the

process of remaking the

top and bottom on our fil- | B/W 6 MHz 7 MHz 10 MHz 17 MHz
ter so we can test.
A 13/16 11/16 11/16 5/8
Gene - WBOYMMM
B 3/4 13/16 23/32 1 7/32
ap
C 1 7716 1 3/8 1 3/8 1 9/32
D 1 12 1 7/16 1 7/16 1 5/16
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70 cm VSB Bandpass Filters

by Mike Collis - WAG6SVT Email: WA6SVT@aol.com

In the Winter 2004 issue of ATVQ we explored 23 cm VSB and
FM Channel Filters. This issue of the “Q” we will explore a fil-
ter of the same type design for 70 cm due to requests from sev-
eral AT Vers.

This filter is in the interdigital family, the rod connections are
alternated between the top and bottom bar stock as compared to
an inline filter were the rods are connected on one side of the
filter and tuning is on the other side. The filter is made from the
same materials that are described in detail in the earlier article.
The main difference is the length of the rods, spacing of the
rods, the spacing between the % x1/4” bar stock (see measure-
ment list for lengths and spacing. Only 6 MHz VSB filter infor-
mation is given for 70 cm as FM video is not a good idea here.

=

POB 1594
Crestline, CA 92325

Construction techniques and alignment of the filter is the same
as in the earlier article.

Insertion loss is about 1.5 dB for a silver plated filter or a filter
with copper rods and top and bottom lid about 1.6 dB. An all
brass filter is about 2.2 dB. The size of the filter makes its use
inside a receiver chassis viable.

Here is the measurements for the filter parts.
The same materials as the 1.2 GHz filters (Winter 2004).

1. Inside to inside of the box height is 6.6”
2. Left inside wall to right inside of the box width is 7.5”

3. Left inside wall to input rod

4. Left inside wall to Ist res-
onator rod center is 1.25” (A+B)

& &

\I_/

5/16" Brass 6.5"
1/4" Copper 6.4"
1/4" Copper 6.4"
1/4" Copper 6.4"
1/4" Copper 6.4"

5. Left inside wall to 2nd res-
onator rod center is 2.5”
(A+B+C)

6. Left inside wall to 3rd res-
onator rod center is 3.75”

7. Left inside wall to 4th res-
onator rod center is 5.031”

8. Left inside wall to 5th res-
onator rod center is 6.25”

9. Left inside wall to output cou-
pler rod is 6.95”

10. Resonator rods are 1/4”
brass, copper rods or hobby tub-
ing 6.4” long

11. In & out coupling rods are
5/16 brass, copper rods or
hobby tubing 6.5 long

center is 0.65” (A)

1/4" Copper 6.4"

5/16" Brass 6.5"
1/4" X 3/4" brass bar stock

Loss is about 2 dB for brass and
1.3 dB copper. bandwidth is 6
MHz

PP

This filter should tune 421.25
MHz, 426.25 MHz 427.25 MHz,
434 MHz (filter design frequen-
cy), and 439.25 MHz. I personal-
ly have used this filter on 426.26
MHz by retuning.

7.5" —

Total length inside wall to inside wall = 7.5"

http://www.hampubs.com
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Great Plains Super Launch 2004

By: Zack Clobes, WOZC - Email: zclobes@swbell.net
1710 N. Adams
Hutchinson, KS 67502

A group of nearly 50 high altitude balloon enthusiasts gathered
in Hutchinson, Kansas over the Fourth of July weekend to swap
war stories, show off their toys, and of course, fly balloons.
People from as far away as Idaho and Alabama made the pil-
grimage to Kansas for the fourth annual Great Plains Super
Launch.

Most of the attendees began to gather in town on Thursday
evening, and many met for dinner to begin their weekend story-
swapping-fest. Friday morning and afternoon was consumed by
a series of presentations ranging in topics from university-fund-
ed launches to cosmic rays to FAA reporting and alerting proce-
dures. Friday was rounded out (no pun intended) at an all-you-
can-eat Chinese buffet where the groups finalized their plans for
in the morning’s launch.

Saturday morning began bright and early — by 6:00am for most
groups. Due to the forecast wind calculations putting a number
of the capsule’s touchdown points within a few miles of Mid-
Continent Airport in Wichita, the launch was moved 25 miles
north to a backup site at the McPherson Airport.

When I arrived on the
field at 7:30am, several
groups were already there
beginning to unload their
payloads and assess the
wind situation. The ramp
of the airport quickly
exploded into a flurry of
activity. Tarps were
being laid out, parachutes
and load lines extended,
and capsules being
packed up. A total of
nine K and T sized heli-
um tanks were divvied up
amongst the participants
and it wasn’t long before
someone had tapped a
bottle and filled the air
with the familiar hiss of
high pressure gas being
vented into a balloon.

ATVC-4 Plus

Amateur Television Repeater Controller

ATVC-4 Plus is Intuitive Circuit's
second generation Amateur Television
repeater controller. ATVC-4 Plus has
many features including:

+ Five video input sources

+ Four mixable audio input sources
* Non-volatile storage

« DTMF control

+ Beacon mode

+ Robust CW feedback -

« Password protection
+ Many more features

For example a major new feature
is four individual sync detection
circuits allowing for true priority
based ATV receiver switching.
$349.00

Meanwhile, my grandfa-
8 |ther, George Clobes,
B |arrived with his ATV

G 2Lt receiving station that he
Intuitive Circuits, LLC

has pieced together over
the past few years as
2275 Brinston « Troy, MI 48083 « (248) 524-1918
http://www.icircuits.com
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Project: Traveler has
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Bottom of EOSS’s compass-stabilized ATV capsule. The
camera can be seen towards the bottom of the frame.

experimented with various flight configurations. His current
station consists of a 21 element Yagi loosely mounted about 15
feet in the air on a portable base, a PC-Electronics variable fre-
quency 70cm down-converter, and an automotive-type 12V
TV/VCR combo. The antenna is mounted in such a way that,
through a series of ropes and bamboo poles, the antenna can be
maneuvered to any direction, almost any elevation, and can even
be flipped between horizontal and vertical polarization.

George has had pretty good success receiving ATV video feeds
from the Project: Traveler’s “Little Wheel” antenna, and was
hoping to test it out with Bill Brown, WBSELK and EOSS’s
ATV downlinks. Unfortunately due to a busy work schedule,
Bill was forced to give up his ATV plans. The EOSS group
from Colorado had their ATV transmitter being fed from a B&W
video camera on board their craft. The camera was actually

L -

— N " | Ems——

- R v -
Group photo from the conference. The conference was held
at the Shears Technology Center at the Hutchinson
Community College.
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The ramp at the McPherson airport starting to heat up
Saturday morning.

parking lot of the McPherson airport.

mounted to an electronic compass stabilization system, whereby
the camera, by use of a stepper motor, was constantly being
adjusted to always point west.

Back on the ramp, most of the balloons were filled and ready to
go. I could tell that several of the groups were getting antsy, so
I gave the word to begin moving the capsules into position away
from the hangers. My capsule, Project: Traveler 2004c was
equipped with a Mini-DV (digital) camcorder which was facing
down, so we moved upwind of the rest of the groups to capture
their liftoffs on video.

By use of an aircraft-band radio, we announced our intentions
on the local Common Traffic Advisory Frequency (CTAF) and
started by launching the Project: Traveler payload. A few sec-
onds later, the other five groups were releasing their capsules
and soon the sky was filled with little white dots.

Unfortunately, EOSS hit a snag while launching and the BNC
connector for the ATV transmitter came unplugged. Being the
only ATV transmitter in the sky that morning, George wound up
going home early after collecting essentially zero footage.

Despite EOSS’s antenna problem, all of the payloads were send-
ing good APRS position reports as they departed the airport, and
http://www.hampubs.com

except for one and a half minor outages, all payloads were
tracked all the way to the ground. All payloads, with the excep-
tion of one triple-balloon flight, landed within a few miles of
Newton, Kansas, and were recovered within an hour or two.
Don Pfister, KAOJLF, and the HABITAT group from Kansas
City was the responsible party for the triple balloon payload
which landed a few miles north of Hutchinson, rather than track-
ing south like everyone else.

Shortly after the recovery, almost everyone made it back to
Newton to grab a bite to eat at a local truck stop, before heading
home. There were some interesting stories that surfaced like the
one unlucky soul who needed to stop by WalMart before he
came to eat because he was soaked in mud. Mark Conner,
NIOXTN’s NSTAR capsule quit transmitting APRS data at

George Clobes, and son Don Clobes after erecting the ATV
receiving antenna.

The McPherson airport crawling with life.
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Jon Riley, AJONR retrieving the Project: Traveler payload
from a tree.

And they’re off!

27,000 feet on its way down. They were able to talk the local farmer into driving them through their field on his truck and wound
up stumbling across the package. Jon Riley, AJONR from Project: Traveler got to show off his tree climbing skills after our payload
landed nearly 30 feet in a tree.

Soon the excitement was over, and all of the new and old friends I’d just spent the past 36 hours with were returning home to their
. e real” life. Atotal of 31 people from eight

abiee Fam Point PGl T B . ]
ﬁ = Vemzlrgupuhhc Tse Area Brid: .
e opolis ey P I —— states were accounted for at the symposium
Jomsine LE.J I ondrs Lost Springs, | | _pursik on Friday. The following groups/individuals
qley o
N I " __ . _ flew on Saturday:

| Bill Brown, WB8ELK from Huntsville, AL

Edge Of Space Sciences from Denver, CO
High Altitude Basic Investigation Testing
50 And Tracking from Kansas City, KS
l=m Harry Mueller, KC5TRB from Tulsa, OK
NSTAR from Omaha, NE
Paul Verhage, KD4STH from Boise, ID
Project: Traveler from Hutchinson, KS

— — 73 and Happy Flying

<>Hutt:hinsun |
South Hutchinson‘ ] . ‘n..m n Zack ClObeS WOZC
i ' 2
e | eutvg Project: Traveler @
ia : ]
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Langdan ‘Castleton *M Hope | ﬁ.m
* g e —
| El Dorado
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ATV Mobile

Scott, N9GLL had to show me how he does Mobile ATV when we saw
each other at the Fox River Radio League Hamfest on July 11th. Bruce,
KA9H, who did the welding I understand, went out to the parking lot with
us. The welded assembly fits on a regular ball mount trailer hitch and
seems quite sturdy. Then again, I was not riding in the car behind! I'll
never forget the first mobile antenna I made that swung back and forth

@

and almost hit other passing cars, but that is another story.....

: The Mount
. and
 attachment

The
antenna

VHF Communications

e A Publication for The Radio Amateur Worldwide

Articles Covering VHF, UHF and Microwaves

Design, Construction and Testing Information

PCBs and Kits Available

-Four magazines per year, £19.00 cash or £20.00 credit card, including surface malil delivery

For more information or to subscribe — http://www.vhfcomm.co.uk

email - vhfsubs@vhfcomm.co.uk
63 Ringwood Road, Luton, Beds, LU2 7BG, U.K. tel / fax +44 1582 581051

On-Screen ID Overlay

i

OSD-ID (PC) is an on-screen display
board that overlays user defined text
onto either an incoming video source
or self generating background screen.
Every position on the 28 column by
11 row screen (308 characters total)
can contain a user selected character.
All information is stored in non-volatile
eeprom memory so even with loss
-of power OSD-ID (PC) retains all
screen information. The on-screen
text is created using a robust editor
called |dMaker which runs under
Microsoft Windows. IdMaker includes
an integrated upload utility which
sends the user created screen to
the OSD-ID (PC) board through a
supplied RS-232 serial cable. OSD-ID
(PC) has two screen modes, a
. “mixed” (black and white text overlaid
onto an incoming video source) mode
and a “full page” (OSD generated
color background) mode. OSD-ID
(PC) supports screen background,
character border, and character
background color selection. Character
border and pixel offset can be set
for each of the eleven rows. In
addition, programmable character
zoom levels, horizontal and vertical
pixels positioning, individual color and
blink character attributes can also be
set. And finally, the user can define
OSD-ID (PC)’s text triggering method.
3.5" x 25" $139 includes serial cable
and 3 1/2" diskette.

Intuitive Circuits, LLC

Voice: (248) 524-1918
http://www.icircuits.com

If You Move

Please send us your NEW
ADDRESS! We pay 70 cents
for each returned ATVQ. And
we are usually nice and send
another copy to your new
address which costs us $1.29.
Please help us from having to
do this. Thanks!

http://lwww.hampubs.com
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HABITAT SkylLab at GPSL 2004

Don Pfister - KAOJLF - Email: kaOjlf@earthlink.net

HABITAT SkyLab attended its 3rd GpsL (Great Plains Super
Launch) and flew a balloon package July 3, 2004. Several High
Altitude Balloon groups from across the country flew balloons.
Groups I know of were from Nebraska, Oklahoma, Idaho,
Colorado, Tennessee, and Kansas, I think there were 8 in total.

HABITAT SkyLab took a different approach this year, expand-
ing on what we did at GPSL 2002, flying a three-balloon config-
uration. We had a choice of two objectives; 1) either a high alti-
tude attempt (for GPSL), or 2) a duration event. Note: Parallax
put up a Basic Stamp II for the highest altitude at GPSL 2004.
Parallax and Nuts & Volts magazine were sponsors for GPSL
2004. Those that attended the symposium received issues of
some of the magazines (sister publication of Nuts & Volts).

My Theory:

I have always thought we could make a latex balloon float.
While we did not maintain the same altitude, the rate of climb
was low enough to consider it a ‘floating’ flight, even if we did
climb an additional 10,000 feet. This has been done to some
extent by some other group, not the least of which was by Pete
and his group in Salina, KS. They got stuck in a 175-mph jet-
stream between 116,000 and 117,000 feet. Their package rode
that jet for about 5 hours and 800 miles, landing 5 states away.
After some other groups did nearly the same thing it has been
accepted Latex weather balloons can be made to float.

While I won’t get too deep into specifics, it has been my
thought; we need additional lift to ‘punch’ through that kind of
jet stream. My thinking has been if we had a ‘booster’ stage to
give us the lift to get through the high winds, we could then,
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climb slowly to maximum altitude. I think our flight has shown
this has true possibilities. Additionally, we could use the ‘boost-
er’ stage as a ‘mother ship’ and put heavier equipment on it,
leaving our ‘capsule’ minimum weight. One planned approach
would be to put an ATV repeater on the ‘mother ship’ and a low
power ATV on the capsule. The capsule would only have to
have enough power to reach the ‘mother ship’ in orbit so to
speak. Then the repeater with more power could re-transmit the
ATV to the ground stations.

The Evidence:

As it turned out our flight was option #2. Our flight lasted over
3 hours. We spent in the order of 2 hours between 61,000 and
71,000 feet. Most of the time with at least one of our chase
crews watching the balloon with our naked eyes. Our balloon
covered almost 100 miles and landed 18 miles from the launch
site. This gave us both the longest flight, and I believe the clos-
est landing to launch.

Our initial ascent rate was 1250 fpm, increasing to 1550 fpm at
62366 feet, 46 minutes into the flight, also when our first bal-
loon burst. Our final balloon burst at 71,211 feet, 161 minutes
into the flight. Maximum fall rate was 3290 fpm. At 164 min-
utes into the flight, 62,000 feet, our fall rate decreased to 2400
fpm. Fall rate declined steadily to 1065 fpm at 18,000 feet at
187 minutes into the flight. At 11,300 feet our fall rate suddenly
increased to 1500 fpm, 187 minutes into the flight. At 200 min-
utes into the flight we touched down at 1300 fpm.

Altitude & Rate vs Time GPSL 2004
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Additional points:

With our slow ascent rate, we noticed, at least on July 3, 2004,
there was considerable difference in wind speeds in very narrow
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bands. Normally we climb right through these and never notice

the changes. (It just occurs to me, I remember those ‘bumps’

while flying small planes. I really noticed it when riding in the

back of a tandem Ultra light looking for Paul Verhages lost cap-

sule several years ago.)
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This flight we flew 4 capsules:
1) Primary data capsule, made up of a Pocket Tracker,
Garmin GPS engine, and a amplified GPS antenna.
2) Secondary data capsule, made up of a Garmin Rino,
GPS and radio.
3) Camcorder package
4) SSTV package

All but the camcorder package worked as expected or better.
The camcorder problem was my fault, I’'m afraid, although I
don’t completely know what went wrong. The camcorder DC
power adapter was made to plug into a car cigarette lighter. The
battery pack we flew was a 15V pack. We had tested using only
12V of the pack. When we were preparing the capsule I had the
guys hook up to the 15V. My thinking was; a car’s electrical
system can be 15V, so why take a chance of the testing causing
the voltage to drop too low. It seems the camcorder, or its
adapter had trouble with the extra voltage. Additionally, either
the adapter didn’t get plugged in completely or the camcorder
though it was on battery power and turned itself off after about 5
to 10 minutes. I have used this camcorder to record various pro-
grams for the full 2.5 hours of my tape. However, I think these
recordings were made with the AC power adapter.

We did not fly the ATV, again, because we used the camera on
the camcorder (in VCR mode). When we tried to fly the ATV
about a month ago, we experienced some problems and again
left it on the ground. This is an area we plan to address in the
next weeks before our next flight. We will put the overlay board
and video switcher on the ATV for the next flight. Another fac-
tor in the decision not to fly the ATV, no one came equipped to
view the ATV, much less, record it. At only 90 mw, we didn’t
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think we could make it to the KC ATV group’s repeater. We
didn’t think about the closer Wichita, KS ATV repeater, and
hadn’t made any arrangements with them.

Guy, ABODP, in Wichita, did capture all of our SSTV pictures
and has them on line at http://fmsstv.net/sp/index.html. He
also captured SSTV pictures from Mark N9XTN, NSTAR, in
Nebraska. All the pictures and some information on them are
available for viewing. Mark had a camera problem and all of his
pictures are just his callsign overlaid on a blank screen.

On descent, our 2M tracking system antenna was pulled off its
BNC connector. However, the secondary tracking package
worked flawlessly. In fact, using the second Rino the team
walked right to the capsules, about 1/3 of a mile off the road, in
a very rough cow pasture. They directed me, and the second
group, in when we arrived. It was a very hot and humid day,
they had failed to take water with them, I carried water to all
four of them on my trek to the capsules. We got several good
pictures.

i

< / ‘3@ = 'g: (7
Jerome, WOJRT, (with RDF antenna -
clear plastic boom) and Drew, NOXU,
at recovery site.

o
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Future plans:

We plan several more test flights. Our next launch probably
Aug. 1, 2004, or at least in August. We want to test equipment
again. We are working on capsules to correct some problems
they could solve. New equipment has been ordered and should
be arriving soon. More equipment will be ordered to add more
capabilities and improved data collection.

In addition to the ATV, we plan to improve on the SSTV. There
is work being done to add a simulation of the new Echo Sat
from AMSAT. With PSK on SSB (10M?) up to the balloon, and
all the PSK channels downlinked on a single FM channel (440).
The plan is to put two PSK data channels on the edges of our
downlinked channel, so people will be able to see our band
width and join us.

The HABITAT SkyLab Group:

We have formed a group on Yahoo Groups, to provide better
communications among our members and interested parties. We

have increased to about 32 members. We have lots of activity
among the group. Several members are either heading a group,
or working on projects by themselves. Much improvement has
already happened and I look to the efforts continuing.

We have two new hams so far in July, 2004. Dean KCOSSI was
issued his license on July 1, 2004, just in time for GPSL 2004.
He is already working on his General. Chris passed his test on
July 10, 2004 and should be getting his license in a couple of
days.

This adds to our list of hams that have gotten their license either
directly or indirectly from the efforts of HABITAT SkyLab.
They are Charlie KCOOWB, while Dawn KD5SFW, Cris
NOXZB, and Ron NOZTE are also family and have helped with
the balloons. We hope to continue generating interest in not
only the ballooning but also ham radio.

Here is our group of 12 that made it to GPSL. We had 3 bal-
loons, so when the photographer said to point to the balloon we
had to use 3 fingers. <grin>

All 12 members that made it to GPSL 2004.

Left to Right: Dean, KC0SSI (issued 7/1/04); Andy, WOAFQ; Larry, WBOUXI;
Nick (no call - yet?); front to back, Cris, NOXZB; Don, KAOJLF;
Jerome, WOJRT; Mary, KCONYQ; Steve, KASYFC; Drew, NOXU;

Charlie, KCOOWB; and Chris, KCOSUH (passed Tech. test 7/10/04).
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RF Level Video Inserter
(Michael Faas, DL7TF)

This is a small extra device for insertion of an RF level meter
display into a test pattern at ATV repeaters. Core part is a
UAA190 IC, which was used years ago in many TV sets in
order to show the channel search scanning voltage. We at
DBOKK in Berlin had always wished to have an S-meter display
on the repeater output, but our older 13 cm FM-ATV receiver
was not suitable. Now we have a new set with an rf level mea-
suring output up to 12 V DC.

For a full swing display from left to right screen edges we need
about 5 V DC, so check your receiver before starting to build
our device. The UAA190 IC may be a scarce article, the other
IC are no problem. Our practical realization goes as following:
on the 2 m calling frequency a control tone activates the ATV
repeater test pattern, and now you can send your ATV carrier
(without video modulation, which would change the output
screen to the input otherwise). The length of the rf level display
helps to find a maximum beam heading or a polarization opti-
mum.

Circuitry

There are three silicon diodes in a row at the signal input
“Messpannung”: they eliminate a basic indication induced by
random noise without a signal. A positive voltage (i.e. coming
from a DTMF decoder) at the input “Schaltspannung” activates

the device which is simple enough for a breadboard assembly.
Only the video inputs at IC1 and IC3 are sensitive for rf, so a
shielded housing is
advisable neverthe-
less. Trimmer P1
“Balken Laenge”
determines maxi-
mum length of the
bar display with a
given measuring
voltage. Three
jumpers with C2,
C3 and C4 are for
testing purposes
only, one capacitor
should be sufficient

. %

Hier ein Beispiel, wie die S-Meteranzeige im Testbild in

DEGKK

EILDEINGAEE FREI

tegriert werden kann, Im oberem Bild ist deutlich die vor-
to calm down a Jit- | handene Rauschspannung bei fehlendem Eingangssignal
zu erkennen. Zum Zeitpunkt der Aufnahme waren die

tering bar with
weak signals. The
second trimmer P2
“Balken Helligkeit”
adjusts the bar
brightness from
black to lighter

grey.

Dioden im Eingang noch nicht vorhanden.

DEZKK

EILDEINGAEE FREI

(translation Klaus,
DL4KCK)

@ E =

A ] B | C D | E | F
-Schaltspannung _i‘% !
1 Mefspannung e 2
+12V 2
i & Elmam!
o T
PR 1
= 2 s
2 I g TI,—I:;:L&_ P o
. 2|2 3 |33, o — %a
- o B Lo s
Z s somg o
cinch Video In o T i! T T
3 —-—
S—
a eesesce9 s Balken Heligksit ] [3[2
I IC3
oo T e o ® '3
TTT
4 Andi g Datum Name Beé!ucll::m inblendung Blattzaht 1
Datum  |Name gez-[2012004| pL7TF | DPalkenein
5022008 | DLTTF preen in Videosignale / S - Meter T
| Zeichnungs-Nr
http://www.hampubs.com Summer 2004 Amateur Television Quarterly 37



P. C. Electronics 2522 Paxson Lane Arcadia CA 91007-8537 USA ©2004
Tel: (626) 447-4565 m-th 8am-5:30pm pst utc-8)  Tom (W60RG) & Mary Ann (WB6YSS)

24 hr FAX order line (626) 447-0489 Email: Tom60ORG@hamtv.com EE—
Web site: http://www.hamtv.com &

ELECTRONICS NEW FMAS5-G Sound Subcarrier board with AGC

The prior versions of the FMAS5 Sound Subcarrier boards @+ g
all used what is called a soft limiter. When audio peaks exceeded
the set deviation, back to back diodes conducted and instanta- .-q‘
neously changed the voltage gain in the op amp from 100 downto -
aslow as 5 depending on how hard they were hit. Only the
positive and negative peaks got the reduced gain which resulted in %
arounding of the wave form or “soft limiting” versus hard limit-  *
ing if they were flattened instead. If the gainis cranked up too =
high, or the speaker has atendency to vary how loud they speak, the r&sult isaudio distortion. There was no
way to know if you were over deviating into distortion unless the ham on the other end said something.

The new FMA5-G has automatic gain control or AGC which changes the gain of the whole waveform.
The circuit has afull wave detector that proportionaly varies the gain by means of the variable resistance
characteristics of a FET and therefore does not distort like the soft limiter. A full wave detector is necessary
because voice characteristic wave forms are not symmetrical. Attack and decay times are set to optimize voice
characteristics like broadcast wireless mics and the LED indicator can tell the user when the gain controls are
set too high or they are shouting. The AGC/LED isindepenent of the deviation 20 kHz to 50 kHz set range.

The new board is 1 for 1 replaceable with older boards; same size, mounting and connections. 4.5 MHz
is standard for NTSC AM ATV, but the board can be reset up to 6.8 MHz for PAL or FM ATV transmitters.

Audio Over Modulation LED TC70 Transceiver Installation

The supplied LED actually serves two purposes; besides MIC GAIN ® LINE GAIN
blinking off when you hit the mic or line audio too hard, it will
indicates that you have the sound subcarrier turned on in transmit.

Thelogica place to mount the LED isright between the
MIC GAIN and LINE GAIN lettering above their respective pots.
Thereisroom to drill a.125 diameter hole centered on aline
across the top of the lettering (about .2 inches from the top edge of
the chassis). Take care in drilling the hole so as to miss hitting the TX FREQ
pots. Shake out all drilling chips and debur the hole.

- LED

Bend the leads at right right angles in opposite directions as shown in
the photo about 1/4 inch from the LED. Hook and solder atwisted pair of
different colored wiresto the leads. To ID, we put ablack wire to the lead on
the side of the LED with the flat since the cathode goes to the ground LED
solder pad on the FMAS5-G board. Enter the wires from the top side of the
FMAS5-G and solder on the bottom. Turn on the transmitter, if the light does
not light, make sure the line audio pot / subcarrier power switch isturned on
and reverse the LED leadsif necessary. If al isworking correctly, put some
glue or epoxy around the rim of the LED and reinsert into the hole and you
are ready to modulate. Speak in anormal voice and increase the audio gain
until the LED blinks, then back off just alittle. abpd

38 Amateur Television Quarterly Summer 2004 Say you saw it in ATVQ!

W6ORG (c) 7/2004



ATVQ TO PAY FOR ARTICLES!

Payment for Technical Articles

ATVQ will pay for certain articles that it publishes. I will out-
line the policy here, but it will be subject to change as needed to
make sure that ATVQ continues to be an ongoing publication.
ATVQ will pay $25.00 for technical articles that are published
and are a minimum of 2 pages. While this is not a great amount,
I hope it will encourage more technical type articles to be writ-
ten. Exceptions will be articles that are written by a manufactur-
er/seller of equipment that is being written about. While I do not
want to discourage this type of article, the article itself is an
advertisement of the product. Articles from clubs will be encour-
aged, and I would expect they would like to share their informa-
tion with the ATVQ readership. Information gathered from the
Internet will not be paid for and is mostly small filler items.

Ideas

Do you have an idea for an article that you’ve said to yourself
that you wanted to write, but never did. Feel free to check with
us to see if it is of interest, or write and send it in. No guarantees
that it will get published, but if you don’t try, you will never
know. I’1l be looking to see what you can do!

@

CONTRIBUTORS GUIDE

Preferred method of receiving articles is from Microsoft Word,
however Wordperfect is OK too. Next preference would be
ASKII text, followed by typewritten or hand written (clearly).
Diagrams or pictures (B&W or Color) can be sent in hard copy,
or if you scan them in, save to PCX or JPG formats (actually I
can read about anything). If you send a computer disk, make
sure it is PC (not MAC) format.

When sending in articles in Microsoft Word, please SAVE with
FASTSAVE OFF and save in Word 6 format. Also, articles writ-
ten in any word processor, consider what will happen when it is
re-formatted to fit the style that I might put it in. An example
would be setting up tables or adding figures into the article.
They can be very hard to strip out. If possible, put the tables,
figures, each in a file by itself. This will help me to be able to
import into the magazine format.

Articles can be sent to:
ATVQ, 5931 Alma Dr., Rockford, IL 61108

or to our email address: atvq@hampubs.com
Also note our web page address: http://www.hampubs.com

CRY

High quality ATV transmitters by Videolynx

( Model Z23B)

(Model Z70A)

( Model 434 )

2W, 1.2GHz FM ATV transmitter
- $349.00

e o
ﬂ B .

70cm Mini transmitter

434MHz micro transmitter

$149.00

(4 Channels with PLL control | [ Built in video/audio TEST signal] {100mW output

Up to 16 channels by order 4 PLL controlled channels Cable channel 59
NTSC pre-emphasis Cable Channels 58, 59, 60 Only 1.5 ozs
5.5MHz audio 100mW output, 4.5MHz audio 9V, 40mA
Broadcast quality Only 3.5 ozs, great for R/C Perfect for R/C
12V, at 1.5 amps J L9V, 250mA \ y

www.transmitvideo.com

PC Electronics (626) 447-4565
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Apollo 11...

Manfred, DL20U, wrote responding to the recent article in TV-
AMATEUR 131, page 31:

On that memorable evening of the moon landing (1969) there
were also DK1RY and DL20U present in the “institute for
space research” in Bochum. I took some photographs from the
TV monitor screens. After that Professor Kaminski (DJ5SYM -
the first westerner to hear “Sputnik” satellite signals in October
1957) had to confiscate that film in order to check it with his
NASA copyright conditions. Most of the negatives I received
back after some weeks, hi. I will search for that filmstrip and
mail some digitized pictures to you.

Well, afterwards it was a bigger thing than we ever thought,
think alone of the skeptics claiming that the whole moon landing
was faked in a film stu-
dio (sec www.moon-
truth.com)! We know
better that the signals
originated from the
moon surface. I remem-

| ber the declarations by
OM Fuetterer that it
needed parametric

| amplifiers at the feed (of
the 20 m dish), as the

PlastiDip
. &
bt

Tape

by Performix™

Far better than tape! 3
Waterproofs and completely seals virtually anything
Electrically insulating

UV. resistant

Remains flexible

Permanent and extremely durable

Easily removed from nonporous surfaces

Comes in several colors

Plasti-Dip in Can or Spray for almost any application
Liquid Tape in Can with self-applicator brush
Thousands of other uses around the house

Limited Time Offer Save 10%
Use Pricing Code "ATVB1" When Ordering

BRI

Now offering RF Connectors, Adapters
and Other ltems!

The K1CRA Radio WebStore
www.k1cra.com

Phone: 716-662-7840/Fax: 240-282-7255
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signals from the moon were very faint - no sign of GasFets that
time!

I found it exciting that it
was FM-TV, and I con-
sidered the implications
for TV amateurs - it was
still the big time of AM-
TV then. This is a fine
christmas story in view
of the chronological and
historic dimensions,
worth to remember.

Manfred Fuetterer, DC6FM, wrote:

On 20th of July 1969 the landing module of the “Apollo 11~
mission reached the moon surface. Like DL20OU I remember
this evening in the institute very well. We received the TV signal
from the “Eagle” lander, a moon vehicle was activated only with
“Apollo 15” in July 1971. That “moon mobile” TV signals we
received in very fine quality, sorry to say that we have no photo-
graphic or video documents from that event. Luckily Manfred,
DL20U, was able to submit his original picture, showing on the
left monitor a snow-free TV transmission from NASA via satel-
lite and the local “WDR” broadcast station - on the right moni-
tor our directly received video from the moon lander, snowy in
spite of the 20 m dish. Thanks for your kindly request, I am fine,
watching the ATV devel-
opment - especially in
the digital branch.

(translation Klaus,

DL4KCK)
E
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NASA TV Free On Dish Network

Do I understand correctly? 1 can use "unactivated" equipment to
watch NASA TV on Dish Network? I don't watch much TV at
all, but I do like NASA TV. Frank - KG6JVE

That is correct. NASA TV and some shopping channels are
available for no charge on Dish. I've seen the same thing too.
And it seems like I saw some dish literature somewhere that
pointed that out. I don't think they can charge for NASA since
it's a government TV channel.

Jon Ogden - NA9D na9d-2@speakeasy.net

Yes, I recently turned off my Dish Network service and NASA
Select continues to work. Most everything else on the program
guide is red (and unavailable).

Louis A. Mamakos - WA3YMH - louie@TransSys.com
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Thanks to all the fine stores that carry
Amateur Television Quarterly

Amateur Accessories
PO Box 7333
Champain, IL 61826

Ham Radio Outlet
2492 W. Victory Bl
Burbank, CA 91506

Amateur Radio Toy Store
117 West Wesley Street
Wheaton, IL 60187

Ham Radio Outlet
933 N. Euclid St.
Anaheim, CA 92801

Burnaby Radio Comm Ltd. Radio City

4257 E. Hastings St. 2663 County Rd I
Burnaby, BC Canada V5C 2J5 Mounds View, MN 55112

Ham Radio Outlet
1939 W. Dunlap Ave.
Phoenix, AZ 85021

The Radio Place
5675 A Power Inn Rd.
Sacramento, CA 95824

Ham Radio Outlet
6071 Buford Hwy
Atlanta, GA 30340

Do you know of a store that
would like to carry ATVQ?
Please let us know and we
will contact them.

Ham Radio Outlet

224 N. Broadway

Salem, NH 03079

ADVERTISERS INDEX

Amateur Television Quarterly
ATV Research

daveswebshop
Decade Engineering
the HAM STATION
ICOM America

Name Tags by Gene
Pacific Wireless
PC Electronics
R.F. Connection
The K1CRA Radio WebStore
TV-Amateur
VHF Communications
Videolynx
Please mention that you saw it in

Amateur Television Quarterly!

ATVQ on the Newsstands

If you find a store willing to carry ATVQ on their shelves, we will extend your subscription
by one year. In the case that two people turn in the same store, the first one wins! Offer
subject to change at any time, but not likely to!

o
m BTV B beinrtan o

Visit our web site at http:/mww batc.org.uk
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*New ATV 432 Package
Completely redesigned for the ATV
frequencies. Perfect match, 8.4 dBd ]
of gain over ground.

*Factory Direct Only”

ombined for circular

polarization. Optional factory

tuned cables and pwr divider.
*Factory Direct Only*

436CP42UG

Ultra-Gain great for

ATV & Satellite, sealed driven
element, 18' 10" Boom, 14.66
dBd gain. v

T PS-2M, PS-TOCM
RHC/LHC
SWITCHING UNIT
Perfect for satellite or ATV
use.

902-18EZ
18 elements, 5' 4" boom,
CNC cut element modules,
14.8 dBd gain.

440-21ATV
all-weather replacement for FO22,
sealed driven element, 14' 5" Boom,
15.9 dBd gain.

EB-432
"Eggbeater”
Broadband,
base or mobile

* Fiberglass crossbooms
* Power Dividers

» Phasing hamesses

+ Stacking frames

Meet BOB-3.

BOB-3 isa

team player.

BOB-3 will only say
what you want.

soB-3 plays well
with NTSC and PAL.
BOB-3 is you

new best

r

friend..

@ Decade Engineering's new BOB-3
module easily overlays text on video. BOB-3
displays up to seventeen lines of forty characters,
including sixty-three custom characters. Other
features include vertical scrolling, a stand-alone
display opfion, faster serial communication,
automatic video generation, and much more.

www.decadenet.com

Satellite Equipment
C & Ku Band

Lnbs Lnbfs * Feed Horns
Dish Antennas * Actuators/Movers
Switches/Splitters * DISEqC * 22 KHz
Mpeg-2 & Analog Receivers * Much More !

www.daveswebshop.com
479-997-2230 Noon-5 PM CST M-F

FT-2800
65 Watt
2 meter mobile

 VX-TR
50/144/430 MHz
@) FM, Handheld

FT-897
MF/HF/VHF/UHF
Transceiver

160 - 10 meters plus 6, 2 & 70 cm

Price and Availability Subject
To Change Without Notice
Most Orders Shipped The Same Day!

LARGE SELECTION OF USED GEAR

> =
AN
L
the__h M4
HAM STATION
220 N. Fulton Avenue
Evansville, IN 47719-0522

Store Hours (CST)
Mon-Fri 8AM-4PM

Sat: 9AM - 3PM
ORDERS & PRICE CHECKS

800-729-4373
LOCAL INFORMATION
812-422-0231

Fax 812-422-4253
email: sales@hamstation.com
http://www.hamstation.com
Prices Do Not Include Shipping

+ AZ, EL Positioners

4402 N. Selland Ave.
Fresno, CA 93722

a2
1 l (559) 432-8873 FAX: 432-3059
Website: www.m2inc.com
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Lightoseday

* Selbst gebaute Amateurfernsehstation
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I ( .y R 3 Great oudio. Super wide tuning range. Receive video. Imagine! Amateur TV. Broadcast TV.
\ Wireless video. Super wide coverage, from 0.495 to 2450.095 MHz - monitor AM, FM, WFM

modes plus AM-TV and FM-TV! Large, easy to read, color display con also be used as o simple
bandscope or to show information like operating status or signal strength. All in a compact,
easy to carry package. Visit your authorized dealer today - you'll see and hear the difference!

See & Hear the Difference.

0.5-2450 MHz* = 450 Memory Channels with Alphanumeric Names ® CTCSS with Tone Scan
® 4 Level Atenuator ® Telescoping Antenna with BNC Connector ® Four Way Action Joystick
® Lithium lon Power ® 2" Color TFT Display with Video/Audio Output ® PC Progrommable™*

TELESCOPING ANTENNA. With BNC connector.

PC PROGRAMMABLE. For quick and easy setting of RX frequencies,
memory nomes, ond more. Requires opfional cloning software (CS-R3)
and cloning cable (OPC-478). Works with Microsoft® Windows™ 95/98
& Microsoft™ XP* (Home & Pro versions).

2" COLOR TFT DISPLAY. Amateur TV without the hassle of wiring! Monitor
omateur TV frequencies at 420-440, 902-928, and 1240-1300 MHz, os
well os broadcast TV and wireless cameros. The disploy con also be used to
show operating status, incoming signal strength and much more!

3 AUDIO/VIDEO OUTPUT. Conveniently located
output jack ollows you transfer images to o TV
monifor or recording device.

BACKLIT MONOCHROME LCD. Displays frequency, battery
voltage, ond other operating condifions. Auto off timer
helps conserve power.

MULTI-FUNCTION JOYSTICK. Quick & eosy access to
operating band, AF volume, LCD settings, and more.

8P-135 For mpid chorging of the bottery Lo T : SUPER WIDE FREQUENCY COVERAGE. 0.495 - 2450.095 MHz*

pnddnpmr.dlmgmgnrme:?5|-,.-,urs. R T T T AM 0.495-329.995 MHz © FM 1.625-2450.095 MHz (816-901.995 MHz is
kel el blocked) ® WFM 76-769.995 MHz ® ATV NTSC M, PAL B, or PAL G System
(PIBA/E For 12V operation while ! 2 o FMTV 900-1300 MHz and 2250-2450 MHz

%

quipment required.
onge withaut notce o obligation. 6276
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Request your free
2004A Viideo
Catalog today!

Newly
engineered
.‘9 Chromadome+ |
camera, with
audio!
hundreds
of other
super
video
products in
our free
- catalog

ndheid " Note: This catalog is available
__ digital video only to licensed ARS holders,
recorder stores up dealers, and qualifying

) to BUJ}LSES:‘ el businesses and agencies.

Pa (800) 392-3922 or (402) 987-3771
ATV Research  pmaijl: sales@atvresearch.com
—#A—=0S Website: www.atvresearch.com




