

































































audio requires the IM products to be
better than -30 dB.

When testing the modulation,
a pair of good quality headphones
plugged into the commercial rig, or
a good receiver, will tell you if the
transmitter audio is good. Don't
forget to turn off any noise blanking
or processing during these tests.
The noise blanker will pop on your
voice peaks. | have made some
videos of tests conducted on some
sections of the rig which | can make
available to anyone interested.

| won't go into the testing and
alignment of the various sections.
) think anyone building a project
like this will already be familiar with
that aspect of the project. If not
seek help from a more experienced
person if possible.

Conclusion

| would like to acknowledge the
assistance from Rick Swanton,
JHHSYV, in Japan, who has been
following the development of this
project and using some of my
modules in a desigh of his own,
with a few less bands. Rick and |
have been corresponding weekly for
over a year, following each other’s
progress, exchanging photos and
ideas. Rick has also uncovered
some issues and provided solutions
and suggestions. | am most
grateful for his help and friendship
throughout this project. In Japan,
home brew rigs need to be tested
by the equivalent of the ACMA for
spurious emissions and harmonic
levels, which are quite stringent. The
rig completed by Rick passed, and
the testing engineer was surprised
to find it exceeded the performance
of current commercial rigs.

Rick found the signal-to-noise
ratio and readability is better than
his current commercial rig. Rick
used a phase linear CW crystal
filter. Group delay on linear phase
filters occurs outside the pass band,
and this results in reduced ringing,
and therefore a better sounding

CW signal (REF 1, Page 3.23). The

KVG filter | am using is similar, and
this also results in overall better

Figure 38 Front panel components
Reference | Value Noles
S1P Select mods VFO A-B-RxA/TxB
S2AP VFQ A LSB/USB/AM/FM
S2BP VFO B LSB/USB/AM/FM
S3P Attenuator on/off, OFF, Preamp 1 on/off
~SAP—— 1 ~AGC on/off
S5P AGC Hang fast/slow
S6P AGC RF fast/slow
S7P Noise Blanker or/off
Sep Manual transmit on/off switch
S9P Power on/oft
SWiM Front panel meter switch.
VR1P 10k Log Audlo volume
VR2P 10k Lin RF2/F/SQ gain + Diode D2P
VR3P 10k Lin RF1 gain+ Diode DIP
VR4P 10k Log Tune A
VRSP 10k Log Tune B
VRSP 10k Log TrimA
VR7P 10k Log TimB
VR8P 10k Lin Noise blanker level plus 2k2 +1k5
SK1P Headphone socket with R11P (470R)
SK2p Microphone connector 4 Pin
Figure 36 Rear panel components
SK1R Ext speaker at rear
SK2R Rear ext speaker red banana socket
SK3R Rear ext speaker black banana socket
SK4R OG input 12-14V
SK5R Antenna 1 S0239
SK6R Antenna 2 $0239
SK7R PTT to inear.
SK8R AF infout
SKSR AlGin
SK1CR RS232 Data
SWIR Int speaker on/off
Figure 36 Side panel
S1SP Campressor on/off
S25P Tone 1 on/off
S35P Tone 2 on/off
VR1SP Compressor ratio 250k
VRISP Microphone level 10k
| VR3SP 1k Drive level With reslstor 3k3 + Diode D3SP

sounding audio at the output of the
product detector.

{ would atso like to thank Peter
Westgarth, VK3APW, who has made
available a spectrum analyser and
good quality RF voltmeter to assist
me with the measurements and also
some free AD603 DIL ICs, which

have been used in this project.

And lastly, to my wife Rhonda,
VK3ZYL, who has put up with all
the drama when things were not
working and not complaining about
all the purchases of extra bits on
EBay and other sources. On that
last point, this rig uses lots of
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Following the end of WW2 in 1945,
an open rivalry arose between

the United States and the Soviet
Union, supported by their respective
allies. In a 1946 speech, UK

Prime Minister Winston Churchill
declared that an lron Curtain had
descended on Europe, brought
down by the Soviet Union. From

this beginning, the Cold War “. . was
waged on political, economic, and
propaganda fronts , .”

‘Cold War’ was first used by
English author and journalist,
George Orwell, in a 1945 article
referring to what he predicted
would be a nuclear stalemate
between “two or three monstrous
super-states, each possessed of a
weapon by which miillions of people
can be wiped out in a few seconds.”
Orwell wrote the dystopian novel
‘1984°.

The Cold War solidified over
1947-48, when US aid provided to
western Europe had brought those
countries under American influence
and the Soviets had installed openly
communist regimes in eastem
Europe.

The two superpowers continually
antagonized each other through
political manoceuvering, military
coglitions, espionage, propaganda,

Jersey, and it was classified as,
“Secret”: This document contains
inforration affecting the national
defence of the United States within
the meaning of Espionage laws,
Title 18, U.S.C., Sections 793 and
794. The transmission or revelation
of its contents in any manner to an
unauthonized person is prohibited
by law.

Production and costs

By mid-1950, the Collins
engineering team had successfully
completed the first units of the
R-390 and R391, with both units

ams buildups, economic aid, and
proxy wars between other nations.

Throughout the Cold War, the
United States and the Soviet Union
avoided direct military confrontation
in Europe and engaged in actual
combat operations oniy to keep
allies from defecting to the other
side or to overthrow them after they
had done so.

The Soviet Union sent troops
to preserve communist rule in
East Germany (1953), Hungary
(1956), Czechoslovakia (1968), and
Afghanistan (1979). For its part, the
United States helped overthrow a
left-wing government in Guatemala
(19564), supported an unsuccessful
invasion of Cuba (1961), invaded
the Dominican Republic (1965) and
Grenada (1983), and undertook a
long (1864~75) and unsuccessful
effort to prevent communist North
Vietnam from bringing South
Vietnam under its rule.

The Cold War intensified over
1958-1962 as the Americans and
Soviets developed intercontinental
ballistic missiles capable of
delivering nuclear warheads
over long distances. The two
superpowers soon signed the
Nuclear Test-Ban Treaty of 1963,
which banned aboveground nuclear
weapons testing.

exceeding expectations and
specifications of the US Army.
Consequently, Collins was awarded
the Contract to supply 3000
receivers by the end of that year.

Accordingly, a further contract
- dated in 1951 - saw Collins
manufacture another 10,000 units
over the next two years. No cost
was spared in the production of
these receivers, with the R-380
coming in at US$2000 and the
R-391 a whooping US$3000.

By comparison, the average
home in the USA in the 1950s cost
in the order of US$7400. Based
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In 1961, East Germany began
building the notorious ‘Berlin Wall'
between East and West Berlin to
prevent its citizens escaping to
the west, eventually reaching 44
km length. The Wall remains a
tangible symbol of the Cold War.

It stood until November 1989,
when the head of the East German
Communist Party announced that
citizens could cross the border
whenever they pleased.

Despite all these flashpoints,
over the 1960s and '70s the bipolar
struggle between the Soviet and
American blocs developed into
a more-complicated pattern of
international relationshlips in which
the world was no longer split into
two clearly opposed blocs.

Over 1989-90, the Berlin Wall
came down, borders opened across
eastern Europe, and free elections
ousted Communist regimes
everywhere in eastern Europe. In
late 1991, the Soviet Union itself
dissolved into its component
republics. Hence, the lron Curtain
was lifted and the Cold War
petered-out.

Roger Harrison VK2Z2RH

Sources: Encyclopedia Britannica -
www.britannica.com; JFK Library - www.
jfdibrary.org; Wikipedia.

on the 1950s prices that'd be like
paying more than $20,000 today
for the R-3S0, and a staggering
$32,000 for the R-391.

Engineering 1950-53

The R-390//URR and R-391//URR
were only manufactured by Collins
and Motorola between 1950 and
1953. They covered from 500 kHz
to 32 MHz. With 33 Valves and

no cost spared, they have been
described as the uitimate valve
communications receivers. Being a
superhet design, triple conversion
was used for the frequencies
















of resistors covering the range of
resistance values commonly used.
These were sorted and mini-bagged
up in group values for easy access.

Once the values of the R-390’s
resistors had been checked they
were systematically replaced one by
one in all modules.

The method used was a case of
necessity, whereby the old resistors
were cut with as much lead as
possible. Next, the new replacement
resistor was cut for length and
then had its lead spiralled around
a thin piece of wire to coil-loop the
ends. These were now fed over the
existing lead of the old resistor and
neatly soldered in place.

A few did require some plastic
tube insutation due to their proximity
to other wires. The same time-
consuming technique was applied
for the replacement capacitors, as
can be seen in yellow ones in the IF
Unit, for neatness of task.

Next, the RF deck

Once again, when it came to
removing the RF deck, it was

really pretty straightforward, with
the unscrewing of a few green
cheesehead captive screws,
undoing a couple of MBC
connectors, a little bit of jiggting and
out it came.

This, of course, had been
fundamental in the design to enable
field repairs if necessary to return
the unit to service. As | said before,
you can't help but be amazed at the
engineering simplicity by which this
very complicated receiver can be
dismantied in such little time. To my
surprise, there was plenty of room
to work in and lots of fresh air space
to keep everything relatively cool.

The same procedure was carried
out by which all the resistors were
checked for their values. True to age
and form, most if not all, were way
out from their 10% value ranges
and were replaced with 5%-ers.

We moved on to replace as
many capacitors as possible with
the same procedure of cutting to
the lead and looping the new lead
on and soldering. All of the disc

ceramics proved ok and were left
alone. Some rather tight spots were
encountered but, eventually, were
overcome with persistence.

After completing the
refurbishment of the R-390-A//
URR, I reassembled it and switched
it on. All my fears were realized
when, upon being connected to the
antenna, the unit was flat out just
receiving AM Broadcast stations.

We carried out further tests with
the signal generator but, alas, this
unit seemed to have a giant fault
that prevented it coming to life. The
main suspects were the MBC leads
that, after 65 years, were somewhat
cracked.

Eventually, upon examining and
wiggling the MBC leads tagged in
the photo, it was found that one
needed to be re-terminated.

If ever you have made up BNC
leads then you can appreciate how
tedious these leads were at half
the physical size with wires were
as fine as your hair with tiny bead
insulators.

With this completed, we again
re-assembled the receiver and
applied power. Well, the difference
could not have been more
remarkable as it just about jumped
off the bench as the AM broadcast
band stations came in loud and
clear from all over Queensland and
NSW to Maryborough.

Later that afternoon, | tuned
into 40m for some CW and SSB
with great results as strong signals
raised the Carrier Level Meter to
30 dB. Though not designed for
the reception of SSB, the unit does
remarkably well with a little riding
of the RF gain control. Prior to
this, an alignment procedure was
conslidered, then dismissed with the
good results.

Expectations exceeded
A new set of valves and all these
new resistors and capacitors
actually saw my Collins R-380A//
URR rebomn!

1 hooked it up to my signal
generator and injected 3 uVinto
the antenna socket. The response

was loud and clear, so the level

was lowered further to just 1 uvV
and again, the signal came through
pretty audible. So, just to show off,

| dropped it to a 0.33 uV and blow
me down if this receiver did not pick
it up and show it as an audio signal.
| was astounded and gratified that
all my work had been rewarded with
such amazing results.

What | took away from this
refurbishment adventure across the
course of two years was that these
receivers were Indeed the miracle of
their day.

Over recent weeks, | have
compared it to the weakest HF
voice and CW signals | could find
on my FTDX-8000, and my Collins
is there, side-by-side with bells
on. Not bad for a Cold War Warrior
receiver that just turned 65 years of
age.

One thing we often fail to
appreciate when sitting in front
of such ex-military receivers is to
imagine the places where they
were operated when in service, Be
it a ship, a submarine, a Signals
Intelligence station in Asia, or just
out of the front line during a conflict.
If only they could talk of the places
they have been, we would indeed
be privy to their secret world.

1 do hope this article inspires
others to refurbish one of their
communications receivers and to
write a review for AR magazine.

References

1) Final Engineering Report on
the Collins R-330/URR, by LW.
Couillard, Project Engineer,
September 15th 1953, by Des
Ball & Richard Tanter

2) The Collins R-330-A/URR Y2K
manual.

3) Various Websites on Collins
R-390 Series, David Medley, &
Chuck Ripple

4) Collins Service Manual

Acknowledgements

Thanks to LASKI and RX Control
for the use of some images.

Amateur Radio Vol. 88 No. 6 5 2020 29
















































The circuit has provision for a
MMIC output amplifier. However,
as the output is around +6 dBm
from the oscillator, it will not be
needed unless you are splitting the
output into muitiple devices. A6
dB attenuator provides some load
isolation and reduces the output
to a convenient 0 dBm (approx.).
U.FL connectors have been used for
input/output RF connections. Readily
available miniature U.FL coax leads
are available with SMA bulkhead
connectors for panel mounting.

The PLL is initialised using 32-bit
code words derived from standard
Analog Devices software for the
ADF4110. An ATTiny85 8-bit CPU is
used. The CPU will work with several
different sets of firmware available,
but | decided to install an Arduino
bootlioader so | could use the sketch
| use for higher frequency PLLs.

The same firmware used with
the OE2JOM PLL could atso be
used, allowing access via a terminal
program (Teraterm, etc) to change
parameters quickly during set up.
More on this in the next part.

The balance of the circuitry is for
DC rall regulation and the 10 MHz
reference input. A simple 5-pole
filter is used to clean up the 10
MHz input, followed by a detector
circuit that switches the VCTCXO to
a fixed voltage set via a multi-turn
pot. This centres the VCO range,
but also provides a calibration point
for free running use.

Multiple low noise 3.3 V
regulators are used to power
different parts of the circuit to
reduce nolse transmission between
sections. These regulators are
cheap ($1) so can be used almost
like bypass capacitors!

Next issue, | will publish the
base schematic and PCB layouts
for this version, along with details
of another using can-style VCXOs
available up to 200 MHz.

What happened 20 years ago
Continuing in the series of what
happened 20 years ago, from my
December 2020 column: “Phase

3D Launched! A new era in amateur

radio communications was ushered
in on November 16, 2000 (UTC) as
AMSAT-DL Executive Vice President
and P3D Mission Director Peter
Guelzow, DB20S, informed AMSAT
News Service that the launch of

the Phase 3D satellite from the
European Spaceport in Kourou,
French Guiana was successful --
following a spectacular nighttime
launch.

“ ‘It was a textbook launch,’ said
DB20S, ‘from the first minute of
flight, until P3D separated from the
Ariane 5 launch vehicle, all received
telemetry indicates the launch went
perfectly and our sateliite appears to
be in very good health.’ ...courtesy
AMSAT.

“That’s the good news about
Phase 3D. The not so good news
concems the eventual coverage of
Phase 3D. The elliptical 36-hour
orbit of the satellite will vary from
4,000 km to somewhere near 40,000
km. Japan, Europe & the USA each
take their tumn at maximum coverage
while Australia along with the rest
of the Southem hemisphere will see
only part of that coverage with 4000
km high passes. While this may not
be too much of a problem on the
lower bands, it will probably restrict
the microwave coverage from VK
to just VK/ZL and a bit further. A
bonus is perhaps the lower pass
loss on 4000 km vs 40,000 km! And
here’s hoping they leave some of
this stuff turned on for the Southern
Hemisphere!

“For the next 6 or so months 3D
will slowly edge into its final orbit
so we will have a better chance to
work ‘further’ now rather than later.
If anyone is seriously contemplating
using the 2.4 GHz and above
facliities, please drop me a line and |
will put you in touch with others.

“Phase 3D became known as
OSCAR 40 when it was launched
on 16/11/2000 at a cost of USD$4.5
million. The satellite operated for
a few weeks until on 13/12/2000
when it stopped transmitting after
its 400-newton motor was fired to
change orbit. The protective cover
on the motor had not been removed

prior to launch with the resuitant
explosion causing the destructive
failure of the control valves and
power supplies. Several yet to be
commissioned radio systems were
made inoperable and the satellite
was essentially dead.

“lan ZL1AOX is credited with -
sending the successful reset signal
on 25/12/2000 that restored some
transmission capabilities. The loss of
this thruster also meant the sateliite
could not be moved to its final orbit,
S0 it remained in an equatorial orbit
for the rest of its life. AO40 worked
after a fashion for several years
but suffered a battery failure on
25/1/2004. It was suspected that
one battery may have exploded
causing more damage, the low
battery situation could not be
rectified, and signals gradually
disappeared. Colin VK5HI reported
the last signal heard from AO40 on
9/3/2004, just an increase in noise
on the beacon frequency.”

More on what happened 20
years ago next montht

Online path loss calculator
for 24 GHz and above
As previously covered, lain
VKS5ZDs website that displays the
calculated path loss for 24, 47,
76, 134 and 241 GHz has become
a well-used resource to quantify
mmWave band conditions. The
website can be found here htip://
weather.vkSmicrowave.net/Weather.
aspx?State=H

There is also a path loss
calculator available on this link that
allows live meteorological data to
be entered for any site, anywhere
in the world. http://weather.
vkSmicrowave.net/Calculate.aspx

In closing

Feel free to drop me a line if you
have something to report, or a
project you are working on, it
doesn’t take much to put a few lines
together and helps with the diversity
of this column, Just emall me, at
david@vk5kk.com
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focus frequency and by doing so
maximise the number of contacts
that are possible (primary focus
frequency on 2m is 144.230 MHz,
6m 50.230 MH2).

Even when concentrating all
stations onto the same frequency
in this way, individual stations at
great distance rarely ‘clash’ due to
the effect of Geospecificity, as was
described in an earlier section of
this series.

If two stations, in the same
area, were to operate in opposite
psriods, then it is likely that they
will receive a continuous signal by
direct propagation from the other
while listening, and so prevent
any chance of decoding any DX
stations.

Akin to the rules of the road, to
prevent motor collisions or our own
band-plans then the protocol that is
followed for digital meteor scatter,
at least during the weekend activity
sessions, runs as follows:

+ Stations in the Southern call
areas (VK3, VK5 and VK7)
ALWAYS run FIRST period and
beam North

o Stations in the Northern Call
areas VK4 ALWAYS run
SECOND period and beam
South

¢ Stations in the Middle Call
areas (VK1, VK2) swap periods
between Saturday and Sunday

¢ Saturday: (VK1 VK2) run
Second Period and beam
SOUTH.

¢ Sunday:- (VK1, VK2) run First
Period and beam NORTH.

This protocol is far from perfect,
but it gives most stations the best
chance to make as many distant
contacts as possible.

There are inevitably some
paths and contacts that cannot be
attempted on some days. During
the weekend activity sessions, for
example, it is never going to be
possible, under this protocol, to
work stations in your own call area.
Q. So, it's Saturday and I'm in

Sydney. | want to work a station in
Brisbane but we are both supposed

to be transmitting second period.
How do | do that?

A. Try tomorrow. Under the
protocol you will be transmitting first
perniod on Sundays.

Q. I'm in Hobart but | want to

try meteor scatter to stations in
Victoria, can | just change to second
period to work those stations?

A. NO, this is never OK on 2m or
6m! If you were to do so, then

you would cause QRM and likely
prevent all other VK7s or VK3s from
operating at all. This path is open
to direct tropospheric propagation
and Meteor Scatter is not required
anyway. If you really want to
experiment, then it is possible

to do so outside of the weekend
activity sessions or QSY to another,
secondary, frequency.

Q. I'm in country Victoria, I'm not
hearing any direct stations so surely,
| can call CQ in any period | like,
can't?

A. Again, NO. Other well-focated
stations in your own or adjacent call
areas may still receive your direct
signals and be QRMed by you.
Further, others may reply to your call
you in the “wrong” period for their
locality and cause QRM to all their
neighbours.

The only possible exception is for
stations in close proximity on either
side of a state (call-area) border. It
may be impossible in that situation
to follow the rules. Some common
sense and local agreement may be
needed.

Resources and assistance
Where possible, it is very helpful to
sit-in with an experienced operator
to see first-hand how Meteor
Scatter works and how a station
operates. There is a learning-curve
and it helps to see things running
with your own eyes.

VK-Spotter. This is an amazing
internet-based resource available
to all VK/ZL operators, Althaugh
it has facilities for HF reporting, it
is particularly beneficial for VHF
and up operators, including those

interested in VHF Meteor Scatter.

VK-Spotter allows observation of
all reported QSOs posted and also
indicates the calisigns and locations
of connected stations. Short
messages can be sent to individual
operators or all the connected
group. Propagation information and
location/path details of all registered
operators is available whether they
are online or not. Further, listings
are available of VK beacons and
repeaters.

It is entirely acceptable practice
for Meteor Scatter operators to
announce their intentions and
operation on the Spotter and also to
post details of all completed QSOs.
The only caveat is that no QSO
information, such as signal reports
etc, should be posted until a QSO
is complete. Otherwise, the contact
can be invalidated.

As with most digital modes, a
QSO0 is considered complete once
callsigns and signal reports have
been exchanged and a further
report indicating that all required
information has been exchanged.

For MSK144, this is at the RRR
stage. Once RRR is received, then
the QSO is complete and both
stations typically report the QSO
on the Spotter and return to calling
CQ or other stations. The 73 signal
is a courtesy only, and for Meteor
Scatter work is an unnecessary step
if completion is confirmed via the
Spotter.

Social Media. There is also an
intemet-based Facebook group for
VK-ZL Meteor Scatter. Thisis a
secure, closed group for licensed
amateur operators interested in
Meteor Scatter operation and (s
free to register. News, views and
information are freely exchanged.

Resources

VK-Spotter

Register at “vkspotter.com”
Facebook

Register at “Meteor Scatter VK-ZL"
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