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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!

60                TV-AMATEUR  158

TV-AMATEUR die deutsche Amateurfunk-Zeitschrift

für ATV  bringt  in  der  letzten Ausgabe z. B.

• OSD-Video-Einblendung ganz einfach

• Die Memoiren des ATV-Relais DB0RV

• Ein Besuch bei den Rosenheimern

• DATV-Relais DB0FT mit DVB-T

4 Ausgaben im Jahr für 25.- Euro
bestellen per Fax: 001149 231 48992
oder Internet: www.agaf.de

VHF Communications 
 

 
 
 
 
 
 
 
 
 

Four magazines per year, £19.00 cash or £20.00 credit card, including surface mail 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 

 

A Publication for The Radio Amateur Worldwide 
 

Articles Covering VHF, UHF and Microwaves 
 

Design, Construction and Testing Information 
 

PCBs and Kits Available 

OSD-ID+™ is a single channel, stand-
alone static character and graphic
composite video overlay circuit.  This
user programmable device can display
up to 30 columns by 12 rows (NTSC) 
or 15 rows (PAL) of text and imported
graphics such as logos directly onto an
incoming composite video source.  If no
video input source is available then
OSD-ID+™ overlays text and graphics
onto a self-generated background screen.
The overlay can be configured to always
display, appear on a configurable timer
(e.g. every 10 minutes for 30 seconds),
or appear on an external button press. 

Included with OSD-ID+™ is font editing
software. OSD-ID+™ firmware upgrades
are supported via a PC connection.

$129.00

OSD-ID+ 
with Carrier Board

Intuitive Circuits, LLC
Voice:  (248) 588-4400
http://www.icircuits.com

ADVERTISE IN ATVQ!ATVQ!
ATV’ers are hams that build projects more than other hams.

They have a varied background ranging from technician to engi-

neer, 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!

Mike Collis - WA6SVT - Advertising

RESERVE YOUR SPACE TODAY!
1-909-338-6887 - voice

email: wa6svt@atvquarterly.com
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Sync Buzz Editorial
- Bill Brown WB8ELK and Mike Collis WA6SVT

Lots of ATV fun so far this year. The

Dayton Hamvention was well

attended this year and the weather

was perfect. The ATV Forum and

ATV Dinner saw a big turnout and it

was great seeing everyone.

At press time we just received a

report of a massive band opening

across the Midwest with ATV con-

tacts on 70cm of 579 miles or more

with excellent signal quality. Bryan

KC8LMI in MI reports that his  bext

DX was KD0FW in Kansas City

,MO and Hank W4HTB in Bowling

Green, KY.

The photos have just started to come

in from this amazing event and we

will have the full story and photos in

the next issue of the Q.

More Articles

It’s been difficult finding enough

material to fill the pages of ATVQ

this past year, but we are finally now

receiving some great new construc-

tion articles and operating news

which will put us back on schedule.

Our Fall issue is shaping up nicely

with some great new construction

and special event articles.

To get back on schedule, this will be

the combined Spring/Summer issue.

All subscriptions have been

increased by one issue so that you

won’t be missing out on anything.

Stay Tuned   - Bill and Mike

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

l Five video input sources

l Four mixable audio input sources

l Non-volatile storage

l DTMF control

l Beacon mode

l Robust CW feedback

l Password protection

l 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

ATVC-4 Plus 

Amateur Television Repeater Controller

http://www.icircuits.com

Intuitive Circuits, LLC
3928 Wardlow Ct. - Troy, MI - (248) 588-4400

THE R. F. CONNECTION
“specialist in

R F Connectors and Coax”

http://www.therfc.com

301/840-5477 Order Line 800-783-2666
Fax 301/869-3680 Suite 11, 213 N. Frederick Ave.
e-mail: rfc@therfc.com Gaithersburg, MD 20877

Massive band opening over the

Midwest - photos in the next

issue.

from:

aprs.mountainlake.k12.mn.us

KC8LMI in MI as received by

W4HTB in KY at 496 miles
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The Kentucky Chapter of the Amateur Television

Network now has a functioning repeater.

W4HTB has had a repeater running at various times

since 1992 and at various sites.  The first was an in-

band located on the Channel 40 tower just east of

Bowling Green near I-65.  It was moved to the pre-

sent location as a X Band  70cm in /1.2 ghz out  in

early 2000.  

Because there are several active ATV'ers in the area

of south central Kentucky, it was decided to join ATN

– CA and re-engineer the repeater. As it turned out

this process took about a year, and allowed us to

obtain and incorporate some commercial equipment.  

The most recent repeater site was still available which

had two communication towers about 300 ft apart. We

were given access to both towers. On the original

tower site which we share with a Wi-Fi antenna and a

commerical repeater, we established the main cross-

band equipment .  The antennas shown below, are a

rib cage slot (built by Brian KC8LMI) for 421.25

MHz and a Comet GP-21 1.2 GHz vertical. 

The equipment rack as shown contains a Scientific

Atlanta sat receiver tuned to 1280 MHz , preamp and

filter and a SA cable modulator for chan 57

(421.25mhz).  This drives an amplifier from

Downeast Microwave  (p/n 7025PA) giving about 18

watts to the RX-TX and DCI filters.   

The controller is an Intuitive Circuits ATVC-4. Input

control is via a Radio Shack Scanner on 2 meters

144.34 MHz. 

The second tower and building contains the remote

crossband repeater .  This consists of a PC Electronics

ATVR-4 receiver on 439.25 MHz AM  feeding a

KY4TV ATV Repeater

- Hank Cantrell W4HTB

Main Rack for the 1.280 MHz receive to 421.25

MHz transmit.
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Comtech 1.2 GHz board which drives a

homebrew 15 watt amplifier on 1280

MHz.  The antennas consist of a dual

wheel for 439.25 and a Diamond 1.2

GHz vertical.  

The site of the KY4TV repeater is on

the WKU campus Cherry Hall.  Also

shown is a view from the roof of this

building looking toward a Bowling

Green landmark, the “red white and blue

water tower”

There has been lots of support from the

local ATN chapter. ATVers and members

in this area are:

Marshall KC4WFN, Fred KA4CFW,

Ben W4WSM, John W4JHT and Claire

KF4IWX (Claire has equipment but is

not on the air yet).  

We want to thank Mike Collis WA6SVT

for his assistance and advice. The ATN –

CA group provided us with a LP filter to

be put on the 70cm amplifier to help keep the 3rd har-

monic out of the 1280 MHz bandpass. 

Antennas for 1.2 GHz receive and 421.25 MHz xmit

The rib cage slot was produced by Brian KC8LMI.

View looking east from roof of repeater bldg.
One of the ID screens of the KY4TV ATV

Repeater



LOW COST ATV MODULATOR 
By Grant ZL1WTT 

 

 

ATV (Amateur Television) on 23cm: 

This band is used mainly for repeater inputs and 
simplex contacts. All ATV repeaters in New 
Zealand use FM modulation for analog inputs. 
This is because it provides improved signal to 
noise performance over the older AM modulation.  
 
The modulation bandwidth used on the Auckland 
ATV repeater is 18MHz is the best compromise 
for video quality and signal to noise. Therefore, 
the receiver needs to be aligned for this bandwidth 
as well. It’s like trying to use a wide-band FM 
broadcast receiver to demodulate narrow-band FM 
voice; it will work but not very well. This is why 
it is important to set up the receiver to match the 
transmitter.  
 
In the mid 1990's we started to move away from 
AM on 70 cm and above. The 23 cm FM 
Auckland, New Zealand ATV group decided to 
use a dual carrier system for sound. The 6.0 MHz 
channel became left audio and the 6.5 MHz was 
the right audio channel. The 6.0MHz and 6.5MHz 
sub-carriers came about for this reason with most 
video senders widely available on the local 
market. It is important when using inter-carrier 
sound to shift these carriers to highest IF 
frequencies possible. In my case this is 6.0 and 6.5 
MHz. It is clear that if there is any inter-
modulation it will start from the fundamental 
frequency and move out from there. If the sound 
IF is to low it will create noise in the picture at a 
lower level and if it is too high it will increase the 
over all bandwidth of the transmitter. 

 

 

 

Introduction: 

ATV modulators are simple things to build. 
Basically, it is accomplished by frequency 
modulating a Voltage Controlled Oscillator, 
(VCO) as described here. 
 
This project is based around finding a way to 
provide an ATV transmitter for those who would 
like to try ATV and still keep the overall cost low. 
But it is also very important to create a modulator 
design that has low distortion as well. This design 
meets both of these requirements.  

 

Features: 

 Most of the components are leaded to 
make assembly easer.  

 Wide video bandwidth DC to 5.8 MHz. 

 The modulator can do positive or negative 
modulation. 

 Simple to place on frequency with the aid 
of the built-in prescaler chip for the 23 cm 
band. 

 Frequency agile oscillator. 

 Dual sound sub-carriers set at 6.0 and 6.5 
MHz. 

 Can connect to external PLL and PA 
stages.   

 Works over three bands 23, 13 and 9 cm. 

 

Circuit Description: 

The incoming video signal passes through a PAL 
pre-emphasis network which is DC coupled to pin 
1 of IC3 (NE592-N8). Pin 1 is biased to 
approximately half supply rail voltage by means 
of two 680 ohm resistors connected to it. The 6 
MHz sound sub-carriers are AC coupled to pin 1 
of IC3after the pre-emphasis network. The second 



input, pin 8 is the tuning supply rail that adjusts 
the VCO bias voltage. VR6 alters the amount of 
FM signal gain / deviation by changing the 
amount of internal feedback inside the NE592-N8. 
Pins 4 and 5 of IC3 are the positive and negative 
going outputs, one of which is connected via JP1 
to the BC559 transistor Q1. There is also an 
external negative feedback resistor R29 for 
improved linearity.  

 

For NTSC users: 

Change the following components in the pre-
emphasis network: 

 R20 (300) to 270 ohm 

 L3 (10uH) to 18uH 

 C22 (680pF) to 2.2nF polyester 
 

 
VR5 sets the IC3 bias from 0.5 to 5 volts on 
Q1output. This sets the IC4 tuning range 
(MAX2754). The bias voltage on the input to pin 
8 of IC3 should be in the range of 2.5 to 6 volts. 
The VCO oscillator consists of IC4 in an SMD 
uSOT package. This simplifies the oscillator 
design.   
 
IC6 (SAB6456) is a divide by 256 or 64 pre-scalar 
IC that can be used for a test output, i.e. for a 
frequency counter or oscilloscope to measure 
output frequency. This output should read 
between 4.7MHz and 5.3MHz when set to divide 
by 256. JP2 sets the divide by ratio, closed for 256 
and open for 64. Omit this IC if not required.  
 
IC5 (ERA-5) is a pre-driver MMIC amplifier after 
the VCO stage. It drives two RF outputs. One has 
an 8dB pi attenuator. This is the PLL pick off 
point to make sure there is isolation between RF 
outputs. From the 9 Volt supply, R38 is the 
current setting resistor for ERA-5 power. 
 
The dual sound sub-carrier circuits use two IC's: 
IC1 (TL072) and IC2 (74HC04) plus two ceramic 
filters at 6.0 MHz and 6.5 MHz. The TL072 op-

amp has the 50uS pre-emphasis (PAL) or 65uS 
pre-emphasis (NTSC) and provides the gain. The 
74HC04 hex inverter has two inverters that make 
up the oscillator and the third is the buffer stage. 
The ceramic filters feed via 560 ohm resistor to 
clean up the waveform. This simple circuit works 
well and provides more then enough drive for the 
video stage. 
 
IC’s 11, 12, 13 and 14 are linear regulators 
(78L05, 7809, 78L05 and 7809) for all needed 
voltages. IC13 supplies 5 volts for the pre-scalar 
IC and the VCO IC4. IC14 supply the NE592-N8 
and the BC559 transistor. IC11 and 12 supply the 
sound IF stages. 
 
Note: C23 is a polyester capacitor. All trimpots 
are sealed mini standard size. Do not use open 
carbon trimpots on this project! 

 

Prototyping: 

It is very important to remember the time that 
goes into designing a project like this. From the 
initial idea to a working prototype this has taken 
about 120 hours. But the end product is worth it. It 
will provide very good service and it will get more 
operators on the air and enjoying ATV.  
 
 

Problems that I ran into on this project: 

Cost is always a problem. I needed to cut back this 
design where possible keeping the component 
count to a minimum. Therefore there are a few 
areas where compromises are made. I provided 
simpler sound IF layout. 
 
Non linearity video distortion is the next big 
problem. This design keeps the total harmonic 
distortion down below 5%. Most of it is in the 
VCO. Many FM TV modulators tested are 
somewhat poor in this area. I compared two 
VCOs, a Mini-circuits POS-2000 and a Maxim 
MAX2754. The overall performance was far 
better with the POS-2000, but this VCO did not 
cover the 23cm band. So I made the best of the 
MAX2754 and its non-linear response. This VCO 
has a gain adjustment up to 4dB at the top end of 
the band so I used the PWM function from the 
PLL board Micro-controller as a gain control 
offset. The sound sub-carrier levels were –18dB 
down on the video level with no noticeable inter-
modulation. With the POS-2000 I could run these 
sub-carriers at –14dB with the same amount of 
inter-modulation. With improvements over time 
and a more suitable VCO (ROS-1330) I could get 



my sound IF levels up to 20% of the video input 
level with minimal inter-modulation.   
 
Below there are the two voltage tuning graphs 
showing both types of VCOs tested.  
 

VCO Tuning curves 

This is why I moved away from the MAX2754 
based VCO and now using the LC-2 modulators 
with ROS 1330 Surface mount devices. By doing 
this I now can operate this modulator on three 
bands with far better linearity.  

 

Bands:  

23 cm 1200 to 1330 MHz 
13 cm 2250 to 2550 MHz 
9 cm 3280 to 3550 MHz 
It is simple to change a VCO for any of these 
bands. 
 

Debugging this circuit: 

I did this by using a test de-modulator and went 
through each stage of this circuit. On the sound 
side I had a TDA9821 PLL dual FM receiver that 
could test the sub-carriers at their IF frequencies. 
This is how I work out the component values. On 
the video side I made a test de-modulator on a 
vero-board and went through the stages in the 
same way. I found that I only needed to change a 
relatively small number of component values. I 
also discovered that there was a requirement to 
provide additional 6dB attenuation to the video 
input, otherwise there would have been problems 
across the 23 cm band with over modulation.  
 
Another thing to look out for is what is being used 
on the receiving side. All FM receivers are not 
created the same! For example, the bandwidth 
could be fixed for wide band settings as used by 
satellite services. They may not output the needed 
one volt into a 75 ohm load. The FM de-
modulator could be of a poor standard. This could 
be on the video or the sound side. In many cases I 

had to test and modify them on my workbench 
before placing them in service at the ATV 
repeater site. But I am a perfectionist when it 
comes to television in general. 
 

FM Deviation if unknown:  

If you know the bandwidth then you can calculate 
it this way to arrive at a peak deviation estimate. 
With video modulation there is more involved 
because you need to take into account the 
different modulating waveform parts. The overall 
deviation is found by Carson’s rule. The 
waveform video component will have the largest 
impact. The sound carriers may be at higher 
frequencies but represent only 10% of the video 
level. Carson's rule for calculating the deviation 
is: 
 
OD =1/2 [BW – (2 x MVF)]  
Overall deviation = 1/2[RF bandwidth – (2 x 
maximum video frequency)]    
 
The diagram below shows the ± deviation from 
the missing carrier as would be seen on a 
spectrum analyser.   

The square wave frequency should be set to the 
pre-emphasis cross over frequency of about 
750KHz for PAL or 500 KHz for NTSC with an 
input level of one volt peak to peak into 75 ohms. 
 
For 18MHz bandwidth Carson's rule says there 
will be a maximum 2.5 MHz deviation with the 
sound carrier frequency at 6.5 MHz. This is only 
partly true because 250 kHz is the maximum 
deviation that sound sub-carriers generate. 
Therefore, for given bandwidth a wider deviation 
is possible than Carson's rule indicates when using 
FM TV.    

 

Final alignment: 

An HF frequency counter good up to 10MHz or 
an oscilloscope is needed for the following steps.  
 



 At R9 and the input of the 6MHz ceramic 

filter is the test point for the 6MHz 

oscillator. Adjust VC1 for the desired 

frequency. Repeat this process for R16 on 

the 6.5MHz ceramic filter and adjust VC2. 

That’s it! You’re now ready to go on the air. Give 

FM ATV a try! 

 

I also have a 23 cm power amplifier board 

available for those who interested using a 

Mitsubishi RA18H1213G FET based power 

block. 

 Connect the frequency counter to the 

prescaler output, set to divide by 256 by 

shorting out JP2 with the header jumper. 

Read the output frequency and multiply 

that by 256 for the TX frequency.   

 

ED note: Grant has details of a similar FM 

modulator on his web pages. See 

http://www.qsl.net/zl1wtt/pdf/manual.pdf for more 

information. 

 Set VR6 for minimal gain and then adjust 

VR5 for the VCO range.   

 Apply a 1 volt P-P video signal to video 

input. Use a color bar pattern if possible. 

Adjust VR6 to set the deviation and trim 

VR5 for the operating frequency.   

 
 
 

 Apply audio signals at the inputs and 

adjust VR1 and VR2 to set the sound 

deviation. 

 Set VR3 and VR4 for sound injection level 

and adjust until it’s just below the point of 

inter-modulation displayed by wavy lines 

appearing across the video.   
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SOARA Field Day ATV

- Don Hill KE6BXT   

The station was manned by Don Hill,

KE6BXT (Amateur Television Network, CA

Chapter past President) and his brother,

Norman Hill, KD6OMV. The portable ATV

transmitter was mounted in a toolbox.

A laptop was used to monitor video that was

streaming to the internet. A cordless mic

provided much appreciated freedom

of movement  

The Amateur Television station at the

SOARA Field Day site operated well into

the night and was the only station operating

remotely on Sunday. 

Antenna placement is always a challenge for

the SOARA Amateur Television station

because Santiago Peak is behind a hill and

water tank forcing the antennas off the park's

grass and into the ravine. 

Portable ATV transmitter mounted in a toolbox.

The laptop monitored streaming video sent to

the Internet.

ATV at the South Orange Amateur Radio

Association (SOARA) Field Day site
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Cont. on Page 14
The ATV station was operated well into

the night.
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In past years the SOARA Amateur Television station

used two antennas: a 70cm beam antenna to transmit

to the ATN repeater on Santiago Peak on 434MHz

and a 1.2GHz beam to receive from the repeater. 

This year we used a single Conifer antenna with dual

feeds to transmit on 2.4GHz and receive on 1.2GHz.

One of the tripod legs had to be extended since it was

sitting on the slope of a ravine.

The photos on the next two pages show some of the

ATV contacts that were made from our Field Day

site.

Closeup of the dual-feed system. The black box contains the 2.4 GHz transmit element

and the wire loop is for the 1.2 GHz receive feed.
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More photos on Page 16
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W6IST

W6KGE
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We demonstrated ATV during Field Day  at the Ronald Reagan Presidential Library and Museum again this

year.  We used the Southern California ATN network repeaters to show visitors video communications with

several other Field Day sites and many ATV home stations.  This year over 1800 visitors saw our setup  and

130 signed the guest book at the PIO table.  

You can check out additional details by searching the N6R call sign at the 'qrz.com' website.  N6R is the spe-

cial events call sign that we use for events at the Reagan Library.

Bob Miller, W6KGE, on the left, and Spencer Smith, N6IWY on the right

Field Day ATV at N6R

- Bob Miller W6KGE



USING 3.4 GHZ FOR FM AMATEUR TELEVISION 
By Bob Miller, W6KGE 
 
These days, building a 3.4GHz FM ATV transmitter 
is cheap and receiving it is surprisingly easy! The 
FM pictures look great compared to AM. 

Some of the ‘oldest’ receivers are not compatible 

 
Do you remember the old ten foot dish antennas that 
many people used for satellite TV? Do you 
remember the LNB and the set-top box that went 
along with these big dishes? Maybe you still have 
yours! We use these “C band” receivers for ATV. In 
order to receive 3.4 GHz, you’ll need the LNB and 
set-top box. As I write this article, you can buy a 
new LNB on eBay for less than 25 dollars. Often the 
used ‘set-top’ receiver portion of the equipment is 
available for as little as 30 dollars.  
 
Before you rush out to buy this stuff, or dust off your 
old receiver, you’ll need to check a couple of things 
regarding the LNB and receiver. 
 
Here are some commonly used identifiers: 
 
LNA = Low Noise Amplifier used near the antenna. 
LNB = Low Noise Block. This is a device that 
includes a low noise amplifier, a local oscillator, and 
a mixer. A broad range of signals are amplified and 
“block” down converted to a lower intermediate 
frequency and then boosted with a couple of gain 
stages so that they can be sent down inexpensive 
coax to a separate receiver.  
LNBF = Low Noise Block with Feed horn. 
Sometimes used for LNB’s with attached feed horn.  
LNC = Low Noise Converter. A low noise amplifier 
with a down converter that does not convert a 
‘Block’ of signals, but only tunes and down converts 
a single signal. 
 
If you have an ‘old’ LNA or LNC, it is probably not 
going to work without modification. The ‘new’ 
LNB’s are so cheap, it’s probably not worth your 
time to attempt to modify your old stuff. 
 
The ‘new’ LNB’s come ready to use for ATV if they 
are C band with an input frequency of 3.4 -4.2 GHz. 
(3.4 GHz is the ‘important number’ here. The upper 
frequency doesn’t really matter.) This type of LNB 
is often called “extended range” …. and, yes, I know 
our ATV frequencies are slightly below 3.4 GHz.  
That’s ok. 

with the new LNB’s. So if you are buying a used 
receiver, don’t get one of these. The oldest receivers 
were configured to vary the voltage that was 
supplied to the old LNC or separate down con
The variable voltage was used to tune the local 
oscillator. The single signal was then sent down
coax to the receiver’s intermediate frequency input. 
 

verter. 

 the 

he ‘newer’ LNB and receiver combinations use a 
 

lso 

r 

ed to 

o, how can you tell which “C Band” or 
er to buy? 

 

ncies 

here are basically three ranges that the ‘newer’ 

receivers for ATV cover the 

’ 

T
different approach. The receiver provides one or two
fixed voltages to the LNB, often by sending dc 
voltage to the LNB via the coaxial cable that is a
used for the intermediate frequency, I.F., signals 
from the LNB. The LNB contains a local oscillato
that is tuned to 5150 MHz. The LNB converts all 
signals within it’s receiving range and sends them 
down the coax to the receiver‘s intermediate 
frequency, I.F. range. The receiver is then tun
select the desired signal.  
 
S
combination “C Band”/”Ku Band” receiv
The best way is to check the specifications or look at
the back of the receiver. Most of the I.F. input 
connectors are marked with the range of freque
that the I.F. will cover, or the back of the receiver is 
stamped with the range. 
 
T
receivers will tune.  
The best and newest 
950-2150 MHz. range. Some receivers cover 950-
1750 MHz. These are often called ‘extended range
but are not ‘extended’ enough to cover all of the 
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ATV frequencies without an additional down-
converter. The older receivers cover only 950-
1450MHz. All of these will tune the entire 124
1300MHz Ham band without modification but an
additional downconverter will be required FOR 
3.4GHz.  These receivers were designed to use b
“C Band” and “Ku Band” LNB’s. 

0-
 

oth 

“Downconverters” such as the Sony EAC-DCD1 are 

would encourage you to look for a receiver that has 

r 

emember that while the LNB’s are new, some of 
u 

G-6 type coax can be used for most installations, 
 

haven’t talked much about the parabolic reflector 

 

e 
 

 

Above is a photo of mobile equipment receiving 3.4 

 

Many receivers, like the Pico HR-100 and the 
e 

es, 

ill 
z 

Standard Agile 24 PC shown in the photo abov
cover 950-1450 MHz. Receivers like the Drake 

Model 1255 were produced with several I.F. rang
so always be sure to check the I.F. frequency 
coverage. Don’t assume any brand or model w
cover the most desirable range of 950 to 2150 MH
without checking.   

occasionally available as shown below. 
 
 
 
 
I 

a tunable audio sub-carrier feature. Most receivers 
are tunable from around five to seven MHz, but 
some have only two fixed frequencies of 6.2 and 
6.8MHz. Often the same make and model receive
has different options for the audio sub-carrier 
installed, so check this too. 
 
R
the receivers are thirty or more years old. Unless yo
know, or have a guarantee that a receiver is working, 
don’t spend a lot of money for one.  
 
R
where the distance between the LNB and receiver is
one hundred feet or less. 
 
I 
that you might want to use, in conjunction with the 
feed-horn and LNB. The fact is that if you are closer
than twenty miles from a repeater like ours, you 
probably will not need anything other than just th
feed-horn. We use a fifteen watt RF amplifier and a
gain antenna at the transmitter site. (Remember these
LNB’s are pretty good low noise receivers.) If 
you’re planning something with less power, or 
greater distances, you’ll want to do some 
experimenting with parabolic reflectors. 
 
 
 

GHz. ATV picture at ground level from 25 miles 
away from repeater, with just the LNB/Feedhorn. 
 
 
 
 

 

Cont. on Page 20
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Thinking Digital ATV?
Two Digital ATV presentations from the 2009
ARRL/TAPR Digital Comm. Conference are now
on DVD from ARVN. Also, WB8ELK talks ballooning,

and 12 more high-tech seminars
on the six-DVD set. Free

preview on our web site!

available only on
more info, free previews at:

www.ARVideoNews.com
e-mail kn4aq@arvideonews.com

What’s
happening

at your next
club meeting?AAAAAT
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Here are some photos of my 439.25 MHz

mobile ATV setup. It isn't pretty but it

works. Stacked homemade wheels (made

from romex) mounted on a quad 5" magnet

mount and is fed with 6 feet of 1/2" heliax. 

The exciter is a PC Electronics TC70-1 fed

into a modified D1010 amplifier running

90 watts. Video is supplied with a 12 volt

color camera and overlay board for ID. 

This setup works flawlessly.  I have driven

over 30 miles away and my dad could still

see me.

KC8LMI Mobile ATV

- Bryan Dygert KC8LMI
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Homebrew stacked wheel omni-horizontal ATV antennas are held in place on top of the car

with a quad 5” magnet mount.



THREE STAGE LINEAR 23CM AMPLIFIER 
By Grant ZL1WTT 
 

Background: 

Basic theory states that not all amplifiers are 
created equal. They have different characteristic 
types. At this stage I will not be going into 
“classes of operation” differences but lets say it 
helps to have a good understanding of class of 
amplification vs. the job it's to be used for.  For 
this project I needed to have very good amplifier 
linearity. Most 23 cm power blocks were ok for 
SSB and FM but a poor choice for digital ATV 
because they were designed to work in class B or 
C. For this application I needed it to be in class A. 
 
Introduction: 

I can clearly remember asking your average HF 
operator how linear is your amplifier? The 
response I got was this “It's linear because it's a 
Linear”. I walk away shaking my head. I hope by 
reading this article you have better understanding 
of amplifiers.  
 
Back in 2006 I saved up all my pocket money and 
imported in my first bit of digital ATV equipment. 
I soon found by using QPSK modulation through 
the current FM TV amplifiers that I had a very 
high intermodulation level in the order -20 dBc. 
The Mitsubishi power blocks I was using were a 
M67715 driving a M57762. By looking up the 
specifications I found they were made for mobile 
radios using FM or SSB. I needed to rethink on 
how I was going to operate digital ATV on this 
band. At one of our markets days I met with Kevin 
ZL1UJG who suggested that I look at power 
GaAsFET's. He had a number of these devices 
that were unused so I decided to see what I could 
do with them.  
 
Circuit description: 
Bias conditions were calculated out for the power 
GaAsFET's that I used. There are two equations 
used to calculate components for different bias 
conditions. This must be done before looking at an 
FET amplifier based on these designs. 

The stages 1 and 2 use similar bias circuit layouts. 
The LM78L05 regulates a +5 volt input to the 
7660 negative 5 volt generator. This provides -
5volts for both bias circuits. The class A PNP 
transistor circuit is the same for stage 1 and 2 
amplifiers. 

For the Stage 3 power amplifier I needed to add 
voltage protection. The expense of the power 
GaAsFET used required extra components to be 
fitted to protect this device. The NE555 oscillator 
is connected to two transistors BC337, BC327 
(NPN, PNP). The output is then rectified via the 
two diodes as well as the 10uF capacitors. The 
LM79L05 regulator provides the -5volts. The 
IRF4905 P-channel power MOSFET is turned on 
when there is -5 volts present on the output of the 
LM79L05 regulator. Therefore no current is 
provided to the drain of the GaAsFET when there 
is no negative bias on the gate and again a class A 
bias circuit was used for this device. It's important 
to make sure that the 1.2 ohm drain resistor has 
the right amount power dissipation. In this circuit 
I used two 2.4 ohm five watt resistors in parallel. 

Photo of stage 1 (right) and stage 2 (left) amplifiers 
with their corresponding bias circuits below them. 
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SMA connectors were used for the RF input and 
output which are fitted onto 50 ohm lines. The 
trim-capacitors are used to tune out the internal 
reactance of the device. SMD capacitors are on 
the input and output. The inductors used are one 
turn of wire through a ferrite bead. This power 
amplifier is made on a standard prototyping board 
and the RF prototyping board came from the 
Waikato VHF group. I cut a hole large enough to 
fit the RF stage to provide direct contact to the 
heat-sink panel mounted on back of the 
Aluminium die-cast enclosure. 

Photo of the stage 3, 10 W power amplifier 
and associated bias control PCB. 

 

3 Stage 10 watt UHF Amplifier  +12 volts supply, 
2 tone test @ 1MHz spacing 
 

Stage 3 Power
output (dBm)

 IM distortion 
below carrier 
(dBc) 

Comments 

 30     (1W)  -62  OK for digital DVB 
 35.7  (3.7W)  -50  OK for digital DVB 
 37.7  (6W)  -40  OK for digital DVB 
 39.3  (8.5W)  -28  Use for analog FM/SSB only 
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www.atvquarterly.com

To Order:

(909) 338-6887
www.atvquarterly.com

ATVQ now on DVD

- The complete set of ATVQ

from the very beginning (1988)

up to the current issue.

-  Includes Best of Beasley 
$ 69

$69 for the complete set with free shipping in the USA

- ($4 shipping to Canada    $8 DX shipping)
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VDG-1 Video ID Board

Elktronics
107 Woodlawn Drive
Madison, AL 35758
256-772-6000

email: wb8elk@aol.com
www.elktronics.com

$150 (includes 4 graphic screens)
$20 for additional ID PROMs
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A biasing question came up the other day for an

amplifier used for an ATV repeater. The amplifier

was damaged and needed rebuilding I offered to

take a look. After replacing the final transistors,

the bias supply had to be rebuilt. This amplifier

was a surplus UHF 28 volt 150 watt amplifier

with no schematic or manufacture information.

The bias was derived from a device labeled

BD01 and had two leads, one inputting 28 volts

and the other the output connected to the base

bias choke and resistor network to ground, the

bias device was mounted to the heat sink next to

the final transistors. After getting no were finding

out about the device I decided to make up my

own. 

Due to limits of space on the board, I chose to

tap into the 28 volt main power and add a 7805

5 volt regulator. This would stabilize the voltage

used for bias no matter what supply voltage

range of 24-28 volts was at. Base bias for high

power RF bipolar transistors need to be stiff and

not change as the RF drive level changes. Also I

wanted to have good thermal tracking. 

I have seen many amplifiers use a 1 amp diode

placed near or on top of the final transistor to

pick up the heat for tracking. I wanted to get the

tracking even closer to the heat and used a 3

amp diode soldered to a lug with less than a

1mm lead length and a three amp diode has a

much larger lead that can conduct the heat bet-

ter. This lug is installed were the old bias BD01

was located.

I used the same 10 ohm ¼ fixed and 10 ohm ¼

watt pot in parallel (5 ohm-0 ohm adjustment) for

setting idle current for each final (separate bias

for each final). I used 20 ohm 1 watt resistors

one from each bias input to the single 5 volt reg-

ulator, the regulator was also screwed down to

the heat sink.

The idle current was set at 200ma for each tran-

sistor then I applied the RF and heated up the

amplifier till it was good and warm about 120

degrees. The idle current had increased a bit as

is normal as a bipolar transistor heats up. I then

set the current per the manufacture’s recom-

mended value for class AB. 

I have heard some concerned ATVers talk about

the idle bias increasing after a long transmission

when the amplifier is very warm . This is normal

for most ham amplifiers or any amplifier for that

matter that has a bias supply without tempera-

ture compensation (most ham amplifiers). In this

case, I would recommend after heating up the

amplifier adjust the idle current for the manufac-

ture's recommended value for class AB. You can

also look up the transistor's data sheet

for this information too. 

Tech Guy is In
-Mike Colllis WA6SVT

"New" working LDMOS FET broadcast 

transmitter (full legal ham power) amplifier 

modules.  The modules run on 32 volts but can run

on 28 volts at a bit less power output. 

Complete module -  $400 

Invididual pallet amplifier boards for $50 each

(modifiable to 70cm band) 

100 watts linear output on DATV.

400 watts peak sync power analog ATV.

To order contact Mike WA6SVT:

wa6svt@aol.com or (909) 338-6887 .
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Burnaby Radio Comm Ltd.

4257 E. Hastings St.

Burnaby, BC 

Canada  V5C 2J5

Gigaparts, Inc.

1426B Paramount Drive

Huntsville, AL 35806

Ham Radio Outlet  

1939 W. Dunlap Ave.  

Phoenix,  AZ  85021

Ham Radio Outlet 

6071 Buford Hwy 

Atlanta,  GA 30340 

Ham Radio Outlet  

224 N. Broadway 

Salem, NH 03079 

Ham Radio Outlet 

2492 W. Victory Bl. 

Burbank,  CA 91506

Ham Radio Outlet

933 N. Euclid St.

Anaheim, CA 92801

Radio City

2663 County Rd I

Mounds View, MN 55112

The Radio Place 

5675 A Power Inn Rd.

Sacramento, CA 95824 

Do you know of a store

that would like to carry

ATVQ? Please let us know

and we will contact them.

Thanks to all the fine stores that carry
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Please mention that you saw it in 

Amateur Television Quarterly!

CONTRIBUTORS GUIDE

Preferred method of receiving articles is from Microsoft Word, Open Office or ASCII 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 TIF, JPG or BMP formats (actually I can read about anything). If you send a

computer disk, make sure it is PC (not MAC) format. When sending in digital photos or scanned photos,

please send us the highest possible resolution for best quality when we print it.

Article submissions can be sent to: 

Bill Brown WB8ELK

107 Woodlawn Dr.

Madison, AL 35758

or to our email address: wb8elk@atvquarterly.com

Also note our web page address: http://www.atvquarterly.com



P.O. Box 6522
220 N. Fulton Avenue

Evansville, IN 47719-0522
Store Hours (cst)

Mon-Fri 8AM-4PM

800-729-4373
812-422-0231
FAX 812-422-4253

www.hamstation.com

Prices Do Not Include Shipping.
Price and Availablity Subject to

Change Without Notice
Most Orders Shipped The Same Day

Celebrating
27 Years

LARGE SELECTION
OF USED GEAR 

IC-756 PRO III
HF/6m, 100w,
32 Bit IF-DSP

IC-746PRO
HF/6m/2m, 100w

IC-2720H
2m/440MHz

IC-V8000
2 meter, 75w

IC-U82
IC-V82
IC-V82 VHF Ver.
IC-U82 UHF Ver.

IC-706 MKIIG
160- 10m/6m/2m/70cm

IC-7800
160-6m@200w, All Mode

IC-7000
160m-10m/6m/2m/
70cm/IF DSP/Color
TFT Display

IC-2820H

Advertise in ATVQ

Reach a new audience!

Call Today

909-338-6887

Payment for Technical Articles

ATVQ will pay for certain articles that it publishes. I will outline 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 written. Exceptions will be articles that are written by a

manufacturer/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 encouraged, and I would expect they would like to share

their information 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’ll

be looking to see what you can do!

866-810-9292

e-mail:sales@hamstation.com

We carry MFJ and M2inc ATV products



 

Pure Performance – Trusted Partner 

 

 

About Us 
 

 

 

Digital Communications Inc.(DCI) specializes in the design and manufacturing 

of bandpass filters, low pass filters, Wi-Fi filters, multiple-window filters, 

combiners, broadband duplexers, and CDMA repeaters in the 30 MHz to 6 

GHz range. 

 

Whether you require filters from our large inventory of commonly made filters 

or a custom design, our high performance products are made with steep 

skirts, low loss, low SWR and we can accommodate low and high power 

requirements.   

Our filters are rugged, reliable and designed to last.  They are made from 

extruded aluminum and brass to maintain the highest degree of tolerance and 

quality.  We mill all our products in house on state of the art milling machines.  

Skilled engineers and sales professionals work closely with customers to 

come up with specific solutions to unique RFI problems. Our products are 

premium quality, manufactured on site and competitively priced. 

Our customers include amateur radio, amateur television, cellular providers, 

digital television companies, FM broadcasting stations, trunking specialists, 

Wi-Fi providers, the transportation industry, medical facilities, the military, 

audio recording, and satellite groups.  
 

“I have used DCI filters in designing and building Amateur TV 

Network    repeaters, master receive multi couplers  to provide 

ATV, 440-445 MHz amateur, 450-470 MHz land mobile at 

commercial radio sites and mask filters for broadcast TV. I 

highly recommend this company… 
 

 

"Michael Collis WA6SVT broadcast engineer and ATVer".  

Let us Help you with your project. Contact us: 

Web:     www.dci.ca

Email:   info@dci.ca

 
 Sales:    Curt Tuttle,  National Sales Manager:   

Phone:  (404) 254-3426 

Mobile:  (404) 432-3585 

 

Phone: (800) 563-5351

Fax:     (613) 258-7418 
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                                  * DVR’s

                               * Monitors

                           * Modulators

                       * Wireless

                   * IP Video

               * Amplifiers

            * Filters

         * Demodulators

      * Converters

   * Cable Headends

and much more

www.atvresearch.com

* All New Site

* 24/7 Shopping Cart

* Over 75 years tech expertise

Serving the video

needs of

amateurs and

industry

since 1964

Serving the video

needs of

amateurs and

industry

since 1964

 Stay abreast

of the latest

advances

in video

technology by

visiting us

on the web.

* Daily Updates *

Toll Free: (800) 392-3922

General Ph: (402) 987-3771

24 hr fax: (402) 987-3709

Website: www.atvresearch.com

Email: sales@atvresearch.com

Toll Free: (800) 392-3922

General Ph: (402) 987-3771

24 hr fax: (402) 987-3709

Website: www.atvresearch.com

Email: sales@atvresearch.com

Keep tuned to the
latest in new products,
sales, technical
information and more
by  joining our Weekly
Eblast Group. Just
send us your email
 ...or fax or phone
it to us.
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