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Figure 1: The circuit reveals the ingenious design of the receiver, featuring 16 valves to cover the six bands from 540 kHz through 109 MHz. Note the two RF stages and two

{F stages-with-switched-lFtransformers. The-AM-detector-stage-doubles-as an-FM.limiter-amplifier.-The-audio-output-features push-pull 6V6s. -
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Figure 18: The two-tone osclillator is based on a simpie phase-shift network design foir each osclliator, each different by !

1 kHz.

The tone oscillators are a
common phase-shift network
design. The harmonic output is
not brilllant, but it is good enough
for my purposes. | also have a
low distortion two-tone test unit
designed by VK5JST which | plug
into the microphone socket for
more critical testing (Reference
10}. If | had more room in the case
| would have used that design as it
produces nice clean tones.

The output of the tone oscillator
is fed across the microphone input
connector on the compressor
amplifier. Its level is set about the
same as the peak levels from the
microphone. Photo 2C shows

the two-tone oscillator board. It is
mounted to a subpanel using the
two toggle switch shafts.

Transmitter band mixer
The circuit for this is shown in
Figure 19, It features an SBL-1
double-balanced diode mixer. The
output of the balanced modulator is
passed through the crystal filter unit
and fed into this stage at a level of
around 50 mVpp, and the VFO, at
a level of 300 mVpp. Both signals
are further amplified and buffered
by 2N5109 ampilifiers, which suppty
sufficient level to the SBL-1 inputs
and provide a resistive source.
Diode balanced mixers require

16 Amateur Radio Vo!. 88 No. 2 &> 2020

]
!

higher levels of drive than mixers
like the 1496. The output of the
mixer feeds a grounded-gate FET
amplifier. Dicde mixers generally
need to see a wideband resistive
load, and diplexers are commonly
used. In most cases, the output is
only at the one frequency such as
the {F and diplexers work in that
situation. In my case, the mixer

is required to output on a wide
band of frequencies. The J310 FET
grounded-gate stage seems to
work quite well. In Reference 1,
there are also examples where the
diode mixers feed common emitter
amplifiers with a low value base
bias resistor.
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Figure 22: 100 W RF Power amplifier.
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Figure 1: Schematic of the ADF5355 board.
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Figure 2: Signal generator schematic.

MOD1 is the primary modulus with
a fixed value of 22 {16,777,216)

The VCO output frequency

range is 3400 to 6800 MHz. For
frequencies lower than 3400 MHz,
a divider (divideby 1,2,4,8...
64) is implemented to output the
frequency required. Dividing by 64
results in a lower frequency limit of
54 MHz. For frequencies between
6800 MHz and 13,600 MHz, an
onboard doubler with a separate
output is enabled.

| decided to implement a
frequency resolution of 1 kHz. At
this resolution, the auxiliary modulus
does not need to be used.

Better than 1 partin 107
resolution Is required in calculations
to achieve 1 kHz resolution at
13,600 MHz. Arduino Nanos and ¢
Unos implement 32-bit floating
point arithmetic, which does not
provide the resolution required. To
enable a cheap processor to be
used, | decided to implement 64-bit
integer arithmetic thwough a library § .
to calculate the values to sufficient
resolution. A suitable library was
found online. Unfortunately, it had
a bug in the divide routine, which
led to some head scratching when
debugging the code!

The ADF5355 has 13 x 32-bit
registers. Developing the code to
download data to the registers
is a non-trivial task. Many of the
parameters to be downloaded are
derived from a set of mathematical :
expressions that need to be
completed in order. Readers may
be interested in reading through
the ADF5355 datasheet on the
Analog Devices website (at: www.
analog.com/medialenftechnical-
documentation/data-sheets/
ADF5355.pdf)

The PLL Board

| found it difficult to track down

the circuit diagram for the board. |
found a circuit diagram that reflects
the board schematic (Figure 1),

but the component values are not
identical with the board | purchased.
The SPI inputs on the board {
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{T1: 2+2 ums any thin wire on F123-77

Inductance of one 2 turn winding is about 3 uH
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Circuit of the Reference Switch is straightforward, with no ‘critical’ components.

one output on 10.000 MHz and the
other | programmed myself for the
FT817 reference frequency, which is
22.625 MHz.

The level out of the GPSDO is
not very high at about -12 dBm, so
an amplifier was required to bring
it up to about 6 dBm, and this step
included a 3 pole low-pass filter
with a notch on the 3rd harmonic.
The details are not included here as
they occur outside the FT-817 case.

On the rear panel of the FT-

817, at the top left corner looking
at the front of the radio, there is a
convenient space for fitting an SMA
socket for the external reference.

I used a bulkhead mounting coax
connector for this purpose. Clearly,
drilling a hole In the diecast alloy
housing should be done with great
care to avoid damaging internal
components, } started with a 2

mm pilot hole drilled at low speed
and moved up to the final 6.3 mm

diameter hole in a couple of steps.

How it works

The switch-over from internal to
external reference is performed
automatically when the external
reference is applied. The circuit to
do this is shown in Figure 1. The
external reference is first applied

to a 1:2 step-up transformer with

a 200 ohm load. The transformer
core is an FT23-77 ferrite toroid,
available from Mini-Kits (www.
minlkits.com.au), but any small core
would do, provided the two turns
give an inductance of 2 to 5 uH and
the core fits in the available space.
The external reference signal is
rectified by schottky diodes D1 and
D2 and the resulting dc is enough
to saturate transistor TR1. This
transistor can be any one of many
small signal NPN audio transistors,
including BC107, BC547, 2N2222
etc.
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The actual switching is
performed by a CMOS analog
switch, MC14066B, but a 4066 from
any manufacturer should do. The
four SPST switches in the 14-pin
package operate such that, when
the logic level on the control input
is high, the switch is on and the
resistance between in and out is low
— about 250 ohms for the Motorola
part. With no external reference
applied, the transistor is off and
its collector voltage is close to five
volts. This switches U1B on and the
internal reference signal passes to
the output. At the same time, U1C
is also turned on, grounding the
control input of U1A, which is then
off.

When an external reference of
sufficient amplitude is applied, the
TR1 collector being low causes U1B
and U1C to be open. U1A’s control
input — pin 13 -~ is high, so U1Ais on
and the external reference passes
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his IT system access. This situation
resulted in an attorney-developed
revision to the AMSAT Acceptable
Use Policy that the Board
unanimously passed in June 2019.

in July 2019, Patrick Stoddard
complained that the Secretary’s
execution of the Board of Directors
Election was contrary to our bylaws.
It was mirrored by online claims
that the Secretary was inept,
and that the election would be
conducted illegally. The President
and Secretary, again with the full
knowiedge and consent of the
Board, sought legal advice on the
conduct of the election under our
bytaws.

Following the 2019 election, the
President continued to work with
an attomney on a conflict of interest
policy related to a newly elected
AMBSAT Director for a potentially
competing organization. Specifically,
Director Thompson is a Director
of Open Research Institute which
solicits funding for amateur radio
satellite service projects. Current
AMSAT governing documents
are not equipped to handle these
potential conflicts. Being that
Open Research Institute sent a
campaign mailing in 2019's Board
of Directors election, there is at
minimum the appearance of conflict
with regards to Director Thompson.
AMSAT did not provide a copy of its
membership mailing addresses to
Open Research Institute.

The 2019 Board Meeting held
on October 16-17 in Arlington,
VA was the first face-to-face
meeting that included Directors
Thompson and Stoddard as voting
members. During that meeting,
it was discovered that Director
Stoddard was secretly recording
the meeting without the knowledge
or permission of other Board
Members, AMSAT officers, or others
that were sitting as observers.
Often, privacy laws require that
any recordings be done with the
consent of those being recorded. In
the past, the AMSAT Secretary may
record the meeting to assist in the
development of meeting minutes,

but such recording was done with
the full knowledge and acceptance
of the Board. When Director
Stoddard was asked about his
recording, he stated that it was for
personal use only. The Board, well
aware of the "sensitivities’ between
Board members, made the reluctant
decision to allow Director Stoddard
1o continue his personal recording
following his assurance that
nothing from the recording would
be shared with others outside the
Board. Following the Symposium,
Director Stoddard did not offer

to share his recording with other
Board members. He then used the
recording to publicly quote others
without their permission with intent
to take things out of context which
means he broke his commitment
to keep the recordings ‘personal’.
This of course has further eroded
trust within the Board and reduces
Director Staddard’s reputation

for keeping promises made to his
Board colleagues.

In January 2020, a demand letter
arrived at AMSAT from an attorney
representing Directors Thompson
and Stoddard. The demand letter
alleged AMSAT was preventing
the Directors from performing
their duties by denying access to
corporate record, specifically an
archive of the previous Board of
Directors’ email discussions. After
enduring months of demands by
Directors Thompson and Stoddard,
President Spier resigned the next
day after receiving the demand
letter. The Executive Vice President
of AMSAT contacted the attorney
for guidance to deal with the issue.
Shortly thereafter, a new President
was elected and continued to
work through this issue with the
attorney. The new President made
a decision quickly to ensure no
corporate records would be denied
access to any Director, ensured
the email archives were restored to
visible status, and made a public
statement affirming the position of
transparency and equal access to
corporate records.

None of this was kept secret

from the Board. AMSAT never
sought legal advice to harass or
intimidate members or candidates
as alleged by Directors Thompson
and Stoddard. Legal services were
retained to provide guidance to
the organization on the handling of
unique situations that AMSAT had
never faced before.

While these legal expenses were
an unfortunate use of funds that -
could have been used for AMSAT
projects, the Board and Senior
Officers believed it to be necessary
to protect the Corporation.
Additionally, AMSAT gained a firm
policy on handling allegations of
discrimination and harassment as
well as a modernized Acceptable
Use Policy for our email message
boards.

Allegations have been made that
other “unauthorized” legal expenses
were incurred to another attorney.
These “unauthorized” expenses
relate directly to AMSAT’s mission
- our trademark attorney that has
been renewing AMSAT’s trademarks
for many years. This is a standard,
periodic administrative expense of
the Corporation. Allegations have
also been made that the officers
exceeded a cap that the Board
imposed on expenses to another
firm. The Board capped expenses
refated to the development of an
ITAR/EAR policy. A few thousand
dollars of the total disbursements
to that firm were related to legal
advice concerning the exportation
of Linear Transponder Modules to
Canada under our partnership with
the Radio Amateurs of Canada.
This was an Engineering project
expense related to, but distinct
from the eventual development and
adoption of an ITAR/EAR policy.
These expenses were, as before,
undertaken with the full knowledge
and consent of the Board.

It is absurd for two newly
elected board members to make
accusations of unauthorized
expenditures when it was in part
the actions of Directors Thompson
and Stoddard prior to their election
that forced the Board at that time to
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Itis a lot easier today, where we just start with 001 and
progress by one for each contact. Hence, giving out
001,002,003 etc.

In those days contacts were not usually on the same
frequency (Ed: each operator used separate frequencies
as transmitters were mostly crystal-controlied and
generally on different frequencies). That rather stops the
technique of listening to the number given out by the
CQing station on the previous contact and just adding
one! It was also pre-computer, don't forget.

Caught-out!

The contest was again held over four weekends in
October - Saturday 1700 GMT to Sunday 1700 GMT!
Contacts could only be made once on each weekend
but could repeat up to four times over the month.

Only one mistake was made in the rules. They
wanted to encourage 28 mc (MHz) activity, so they
offered a 500-point bonus for 28 mc contacts. However,
they were unclear as to whether this was a one-off
bonus for just the first contact on the band or was a
bonus of 500 for each and every 28 mc¢ contact made!

This was made even more critical as the band
opened very well and some stations made a lot of
contacts all over the world. VK4BB made 61 contacts on
28, and in that were W, J, F, ON and G.

They resolved the 500-point uncertainty by awarding
two certificates in each category. Results were
calcutated using the two different interpretations of the
rules. Good lesson for all contest organisers to make
sure they are clear on what a rule really meanst!

The other interesting category was the handicap
section. The result was calculated by taking the claimed
score and dividing by transmitter power. Resulting in
points per watt. However, there were only two formal
entries in this category. The committee chose to
calculate a handicap score for all stations running less
than 50 watts.

Tables were headed ‘Australian and New Zealand
Logs', ‘American Logs’, and ‘British and Foreign logs’.
It was the days when BERU (British Empire Radio Union)
meant something!

The largest number of receiving logs came from
Germany. | wonder if this was part of radio training for
the developing militaryt

The goal of the contest was achieved. It is the same
as our current goal for the Oceania Contest. Get the rest
of the world to look for stations down this way so that
we can make more contacts over long distances.

Everything then was hand-keyed CW, homemade
equipment and imited antennas. All logging was done
by hand, with possibly the odd typewriter in use. Mostly,
you called'CQ for a while then tuned the band to see if
anyone was calling you.

Compare that to today, where even cheap
secondhand transceivers are capable of performance
the boys and girls in 1935 could not even dream would

happen. We can connect our equipment to a computer
so that the frequency is automatically logged. On CW
the computer can also do the keying. Once the contest
is over, a couple of keyclicks turns the log into a Cabirillo
file that can be emailed or entered via an internet page.

Logging - it's not a chore
There are a number of logging support programs to
make operating in the Oceania contest a pleasure not a
chore. Consult the web page at: www.oceaniadxcontest.
com/htmiftips.htmi

Sometimes, I still do the old-fashioned way for small
country contests. Paper logging. Paddle CW - | feel the
Straight Key is an unnecessary punishment for those
who have to listen to my shambling technique. Old age
and wobbly fingers make the paddle bad enough for the
operator trying to hear mel

Motivation for operating a contest is as varied as
the human beings that enter! Some try to work new DX,
new countries, new islands, and so on. Others are just
happy to make contacts; contests make sure that a tot
of people are on at the same time. This often creates
the magic of bands opening that had seemed to be
closed. Some want to win: to win overall, to win their
section, to win their state or beat last year's score. Join
us in October handing out serial numbers and making
contacts.

Why you get on is less important than having fun!
This is a hobby that has many facets; there is always
something you can do.

Contest Period

PHONE: Contest: 0600 UTC Saturday 3 October to 0600
UTC Sunday 4 October 2020

CW: Contest: 0600 UTC Saturday 10 October to 0600
UTC Sunday 11 October 2020

Note the 0600 to 0600 UTC times.

Exchange

RS(T) report plus a progressive contact serial number
starting at 001; M2 and MM entries are to use a separate
serial number for each band.

Full rules
Full Rules are at www.oceaniadxcontest.com

Aim
The aim of the contest is to promote HF contacts with
stations in the Oceania region.

The Object

The object is for:

¢ Qceania transmitting stations to contact stations
both inside and outside Oceania.
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