The Canada C3 Expedition: How a Whisper Became a Shout!
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Canada C3: Coast to Coast to Coast is a
Canada 150 Signature project. Described
by the organizers as “An Epic Journey to
Celebrate Canada and Connect
Canadians’, it is a 150-day expedition
from Toronto to Victoria via the Northwest
Passage. It is expected to inspire a
deeper understanding of our land, our
peoples and our country and may be
viewed at: https://canadac3.ca. Thanks to
the efforts of Barrie Crampton, VE3BSB
and his team, Amateur Radio is
participating in the voyage by means of a
WSPR terminal using the call sign

CG3EXP. This is their story.

Preface:

WSPR stands for Weak Signal Propagation
Reporting system and is a software protocol
developed by Princeton University Professor,
astrophysicist and Nobel Laureate Joe
Taylor, K1JT. WSPR employs low power
transmissions that carry the call sign,
Maidenhead grid location and output
power of the transmitting station. Since its
introduction in 2010 hundreds of Amateur
transmitting and receiving stations have
been installed around the world.
Receiving stations may automatically
upload reception data to an Internet
mapping website. During the winter of
2016-17, Barrie became interested in
WSPR. Here are his recollections of how
the project started:

“My interest in WSPR was aroused by
learning about the VLF transmission
experiments of colleagues Jeff, VESEFF
and Phil, VE3CIQ. An email exchange

among members of the West Carleton
Amateur Radio Club sparked my interest
in the WSPR kits provided by QRP-Labs.

| ordered and assembled their Ultimate 3S
beacon transmitter and used my HF
transceiver together with my laptop,
running WSPR (version 2) software, as
the receiving station.

It was quite an experience to see how my
200 milliwatt HF beacon transmissions
were being received in Australia, North
and South America, Europe and Africa.

In February 2017, | watched a television
interview with the leader of the Canada
C3 Expedition explaining a unique
150-day voyage of an icebreaker starting
in Toronto down the St. Lawrence River
following the three coastlines of the
Atlantic, Arctic and via the Northwest
Passage to the Pacific terminating in
Victoria, British Columbia.

The expedition was to carry passengers
on 15 legs of the journey and to conduct
experiments and visit and draw attention
to the magnificent coastlines of Canada.

My thoughts turned to WSPR: what an
opportunity for Amateur Radio
involvement and its ability to draw the
attention of our worldwide fraternity to our
country and its coastlines!

In late February 2017, | submitted a
proposal to the Canada C3 Expedition
contact explaining the concept of placing
an automatic tracking beacon on their
vessel. A few weeks later | received an
email inviting me to submit an application

Figure 1: The CG3EXP Canada C3 Expedition
QSL card designed by Robert Mazur, VA3BROM

to be a participant on the expedition. To
do so one had to complete an application
including a video about one’s background
and interest in the expedition. | did so in
time to meet the application deadline.

| applied for the special event call sign
CGOEXP, but | was told it had to be
granted with the provincial designation of
my own call sign.

| had subscribed to the QRP-Labs online
discussion group and noted that several
Amateurs had been launching helium
balloons with QRP-Lab equipped WSPR
beacon transmitters. | contacted Hans,
GOUPL and explained my intentions and
that | needed a fast delivery of another
Ultimate 3S kit. Hans supported the
project and donated the new hardware.”

The Project Gets Underway

At this time Barrie started to mention the
proposal to others. Questions were raised
about the practicality of HF signal
coverage from the Arctic. Barrie had
worked in the Arctic years ago and was
knowledgeable about HF propagation
conditions but thought it advisable to
obtain more recent data. While monitoring
HF beacons he had had recorded the
presence of VYOERC’s WSPR activity
from Eureka on Ellesmere Island. What
better proof of concept!

As mentioned in the July-August 2017
issue of TCA, the club station VYOERC at
Eureka in Nunavut had set up a WSPR
beacon which was being tracked by
enthusiasts around the world as shown at
https://pskreporter.info/pskmap.html.

The success of the VYOERC beacon at
Eureka, organized by Alex, VE1RUS and
Pierre, VE3KTB, provided clear evidence
that there might be unexplored propagation
paths for communications in the Arctic.
But would a WSPR perform well on a
ship? The experience of a yacht using a
20 metre WSPR in the Atlantic showed
the potential for shipboard operation at:
http://www.hanssummers.com/images/
stories/balloons/ve3kcl/Fleetll.html

Barrie “Googled” VYOERC and checking
the membership on their website was
surprised to see a familiar name — John
Gilbert. Barrie and John had worked
together on a training program for the
Canadian International Development
Agency, had shared Arctic stories but



Figure 2: The “Whisper” ready to
be installed on the Polar Prince

were unaware of their common
interest in Amateur Radio. A call
to John from Barrie drew together
a team including, initially, Alex,
VE1RUS; Pierre, VE3KTB; Mitch,
VE3OT; Barrie, VE3BSB and
John, VE3CXL. All of the original
team had lived in the Arctic and
had firsthand knowledge of Arctic
propagation conditions.

Note: Mitch, VE3OT, was licensed
in 1948 as VE1WN; then Canada’s
youngest Radio Amateur.

Barrie had prepared a video and a
message for the Canada C3 organizers
outlining the possibility of installing a
WSPR terminal on the Canada C3 ship,
Polar Prince, but was having difficulty
getting their attention. Understandably,
their preoccupations were finding
sponsors and financing for the expedition
and selecting passengers for the voyage
from the thousands of people who had
applied for the privilege. Barrie wondered
if John could make contact on his behalf
with the Communications Team Lead of
the expedition. Time was of the essence
as barely six weeks remained before the
ship left Toronto on June 1, 2017.

John had attended a lecture at the Arctic
Circle given by Geoff Green, head of the
Canada C3 mission, and was able to link
the potential of the WSPR to the goals of
Canada C3. It was proposed that the
WSPR could be tracked by students,
educators and researchers worldwide.
Certificates might be awarded to people
who recorded hearing the beacon from
various places along the route of the
voyage. The scientific interest in the
technical results of the WSPR (or “Whisper”
as it became popularly known) to test
radio propagation paths was stressed.
Peter Wall, the Communications Team
Lead, responded enthusiastically and
invited the team to prepare a detailed
proposal which was subsequently
accepted on a non-interference basis and
in accordance with rules/arrangements
dictated by the Canada C3 ship’s authority.

The qualifications, experience and
enthusiasm of the supporting team have
been important elements in the
acceptance and success of the WSPR
project. Two of the original team members
are scientists: Mitch Powell, VE3OT, is a
well-known electronics professor, and had
just celebrated 50 years of teaching.
Barrie and John had many years of
experience in telecommunications and
management. Retired professor and TCA

“Antennas and Transmission Lines”
columnist David Conn, VE3KL, became
the team’s antenna expert. The WSPR
community, with literally thousands of
“receivers” reporting WSPR information
around the world 24/7, could be counted
on to track the beacon.

Pierre and Alex provided the current
Arctic propagation conditions but also
suggested further areas for research.
Pierre reported, for example, that there
are times when strong signals cannot be
decoded, perhaps due to a phenomenon
known as “smearing”. Pierre, as a scientist,
described this as “a very odd bit of physics”.
Many of the locations to be visited are in
areas where radio communications is
difficult. Phenomena such as “arctic
flutter” and disturbances from the aurora,
such as Pierre’s phenomenon, have
traditionally been a problem in the north.
Very few, if any, of these locations will
have a WSPR beacon and are thus, until
now, outside the worldwide WSPR network.
The gathering of information on radio
propagation simultaneously by several
receiving stations would be of scientific
interest — as well as being fun. The WSPR
network of stations meets this need
comprising, as it does, a series of
receiving sites and stations capable of
reporting, in real time, the reception and
location of the beacons.

Given the tight planning time frame it
became essential to bring the team fully
up to speed quickly. Most of the team had
used WSPR but John’s knowledge was
limited to a short set of instructions some
years ago from Ken Holt, VE3VC, yet
another old Arctic hand. Mitch and others
provided background and technical
information about WSPR and some
significant challenges emerged.

1) There would be a significant challenge
in installing the antenna and transmitter
and demonstrating that it would have no
adverse effect on shipboard
communications.

2) Installing the transmitter and antenna
could only be finalized on the ship itself.

3) Selecting the bands to be utilized would
require research.

4) Publicizing the availability for the beacon
for Amateurs and non-Amateurs, along
with receiving, logging and reporting
obligations, would need to be addressed.

With just a few weeks to go Barrie
confirmed that he had the hardware in
hand and was getting ready to test it. The
Ultimate 3S beacon transmitter kit had
been assembled and was turned over to
Jeff, VE3EFF, for final configuration and
on-air testing. With all the hardware now
in place and ready for installation, the
team awaited word on whether or not the
project would be accepted.

On May 9, Barrie received a letter of
authority issued by Industry Canada
Amateur Radio Services for the special
event call sign CG3EXP. The call was
approved from May 10 to October 30, as
requested, with the named event being
“Canada’s 150th Birthday — Canadian
Arctic Expedition / Le 150° anniversaire
du Canada — expédition dans I'Arctique
canadienne”. At this time no-one from the
team had even been on the ship!

At this point the Canadian Broadcasting
Company (CBC) reported that the ship,
the retired Canadian Coast Guard
icebreaker, Sir Humphrey Gilbert, now
renamed the Polar Prince, was berthed in
Lunenburg, Nova Scotia but would soon
leave for Toronto via Prescott, Ontario.
Another member of the team, Lowell
Demond — who had operated from
VE8MA at Eureka in the 1950s and now
lives in Bridgewater near Lunenburg

— volunteered to visit the ship and take
photos to help in locating a position for the
antenna. He had erected most of the
antennas used at Eureka in the mid-50s.
Lowell’s photos showed four existing
vertical antennas. These, if available,
would become the “fallback” position in
case the chosen antenna did not arrive in
time. Ken, VA3KA, who had sailed on the
Canadian icebreaker fleet during his time
as an ice researcher, reported that the HF
antenna connection would normally be
accessible from the radio or chart rooms.

Not yet having approval nor onboard
access the team decided to prepare for
multiple antenna configurations for the
beacon that would transmit sequentially
on 20, 30 and 40 metres. David, VE3KL,
recommended a 130-foot end-fed antenna
from MyAntennas.com in Florida. They
also included a 46-foot wire in case that
was our only length option.



Figure 3: Luc, VE3JGL,
at the high point of the
CG3EXP antenna

Jeff, VE3EFF and Phil,
VES3CIQ, fabricated
and tested a
homebrew end-fed
antenna and Barrie
constructed a 3-band
fan dipole.

On May 14, John and
Barrie received
notification by email
that the project was
approved. By an
amazing piece of luck,
the vessel would be available to the team
on May 22 in Prescott, Ontario only an
hour from Barrie’s QTH. Luc, VE3JGL,
volunteered to work with Barrie on the
installation. May 22 was just 10 days
before the departure of the ship on its
epic voyage.

Onboard the ship Barrie and Luc spent
the first day meeting the Canada C3
technical team member and the captain of
the Polar Prince and undertaking a
reconnaissance to plan the installation.
Of the four prepared antenna options, the
end-fed dipole was the viable solution and
the mounting was to be from the port rail
above the bridge to the top of the mid-ship
tower. Two of the four existing verticals
were actually VHF and the remaining

HF verticals were mandatory for Arctic
voyages so that fallback position had to
be rejected.

They returned on May 23 with all the
equipment and Luc’s climbing gear. Not
having yet received the commercial
antenna they opted for the homebrew
end-fed. Luc climbed and fasten the open
end of the antenna wire to the highest
point on the ship (see Figure 3). The
end-fed box was fastened to the
underside of the railing. The length of the
antenna wire measured out at 46 feet, the
correct length for 30 metres.

The ship’s authorities had given approval
to run the RG-58 feedline along the railing
to an entry point in the roof of the bridge
and down into the ceiling of the bridge.
But to get to the radio room they had to
dismantle and reinstall a section of the
bridge ceiling.

For the Canada C3 Expedition, the Polar
Prince has been equipped with the latest
technology to provide onboard high speed
Internet and live camera imagery online
via a large dome covered tracking
antenna accessing geostationary satellite
services. The radio room, these days

called a “server room”, is very cramped
with a mixture of old and new technology.
They managed to position the Ultimate 3S
box on top of a 6-foot vintage Hammond
rack, but the WSPR beacon had not yet
been turned on.

On May 24, before returning to the ship,
Barrie contacted his rural postal carrier
and was told that the antenna from Florida
was in the local sorting room and could be
picked up that morning — in the nick of
time! Returning to the ship he replaced
the homebrew balun and installed the
commercial transformer box. He turned on
the beacon and by the time he returned
home and checked on WSPRnet.org,
there were reports from close to 100
receiving stations including the British
Research Vessel, James Clark Ross,
located in the South Atlantic.

Barrie later had a poster printed of the
screen capture of this memorable
occasion and presented it to the Captain
of the Polar Prince (see Figure 4). They
spent three days on the ship installing the
WSPR and the antenna, and getting to
know the crew. They were even able to
assist the crew in running a cable to install
other equipment. David, VE3KL, also
visited the Polar Prince while in Prescott
to access the antenna installation and
provided an analysis report.

Figure 4: Barrie, VE3BSB (on right) making the
presentation to the Captain of the Polar Prince.
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This goodwill earned on the Polar Prince
has paid off handsomely. On Thursday,
May 25, the installation completed, Barrie
and John were invited to a sponsors’
reception on the ship. Following the
reception, in a violent rainstorm, Barrie
and John were asked to show the WSPR
installation to Peter Wall, the Canada C3
Communications Team Lead. The high
point of the antenna was barely visible in
the rain. Peter asked, “How old are you
guys”. Being told that both were seniors,
he was clearly worried that Barrie had put
the antenna up himself. He was visibly
relieved to learn that Luc, with proper
climbing gear, had actually done the job.

Bon Voyage

The Polar Prince set sail from Toronto on
June 1 with the Ultimate 3S transmitting
with less than one watt and sequencing
through 20, 30 and 40 metres on an
interval of 20 minutes.

On average, beacons are received by
300 stations daily that upload their
receptions to www.WSPRnet.org.

The CG3EXP signal reports are listed in
the www.WSPRnet.org database and map
at the rate of 1,000 in a 12-hour period.

Forty metres appears to be the dominant
frequency. The daily coverage so far is on
all continents except Asia and Antarctica
with the longest distance to date being
Western Australia, a distance of 18,580
kilometres.

Tracking continuous path and current
position of the Polar Prince can be viewed
on www.grp-labs.com/c3.htm which is
hosted in Canada by Jeff, VESEFF.

With requests for e-QSL confirmations
coming in from the worldwide Amateur
community, TCA “All Things Digital”
columnist Robert, VABROM, volunteered
to design a QSL card and become the
CGBEXP QSL Manager (see Figure 1 on
page 32).

Many Canadian Amateurs have tracked
the course of the Polar Prince and its
WSPR, but the team particularly
appreciates the efforts of Gerry, VEBGER
and Ron, VE8BTEA — who live close to the
Northwest Passage — to activate their
WSPR stations.

With the installation complete, the team
could now turn their attention to other
activities in connection with the WSPR
voyage including the following:

1) Publicity

Radio Amateurs of Canada have been a
great supporter of the WSPR project and
issued a press release which was picked



up by the American
Radio Relay League and |
widely used by other
Amateur Radio

news sources. One of
these, a report on the
mission from The
Netherlands was
written by blogger
Michael, PA7MDJ:
http://pa7mdj.blogspot.
ca/2017/06/canada-c3-
expedition.html

2) The Canada C3
Expedition Award

In its initial proposal for the project the
team had suggested the creation of a
special award to bring attention to this
unique Canadian expedition. Honoring
this commitment required the attention of
many people — in particular RAC Contest
Manager John Reed, VE1JS and Alan
Griffin, TCA Editor. Basically, when
different observations worth 150 points
are recorded and filed with the organizers,
a certificate suitable for framing will be
awarded. The rules call for applicants to
gather Maidenhead Grid Squares for
points with bonus points being added for
locating and identifying the coastlines and
communities on a map. The award was
announced by RAC just in time for
Canada’s 150th Birthday on July 1, 2017.
All aspects of the award are being
handled electronically.

While not everyone is interested in
collecting awards, readers are
encouraged to download the CG3EXP
logsheet from the RAC website and
submit their WSPR data for use in future
propagation studies. For more information
on the Award visit http://wp.rac.ca/
operating/rac-awards/canada-c3-
expedition-award/

A Special Visit

While the ship was in Halifax, Nova Scotia
arrangements were made for team
members Alex, VE1RUS, Lowell Demond
(ex-op VE8MA) and members of their
families to visit the ship. They had a great
tour as can be seen in Figure 5 above.

Is the best yet to come?

Now that the voyage and the basic related
activities are well underway, it is timely to
think about the results of the WSPR
Canada C3 Expedition. Lessons will have
been learned that might be applied to
Amateur Radio and beyond.

David Conn, VE3KL, has already prepared
a technical report entitled “C3 End-fed
Antenna Radiation patterns”.

Radio Amateurs in Alberta are exploring
possible technical ideas based on the
Canada C3 WSPR experience and their
work might generate a further technical
article.

This article is the first effort to record
lessons learned. A comprehensive report
is planned at the end of the mission
highlighting both lessons learned and
further documenting technical results. An
article on the propagation of WSPR signals,
particularly in the Arctic, would be of
interest to the technical press.

Maps of WSPR activity are generated
continuously on http://wsprnet.org/drupal/.
At the conclusion of the voyage we hope
to produce other maps such as one in
which the course of the voyage is shown,
along with a summary at each stop of the
numbers and locations of listeners who
had logged the Canada C3 beacon.

Finally, the information gathered by WSPR
listeners has been uploaded to the WSPR
website and will provided a rich resource
for people researching propagation
conditions around the coasts of Canada.

Many people have commented on the
spirit of cooperation and enthusiasm
generated around the project. Maybe this
can be used as a basis for future
Canadian collaborative Amateur Radio
initiatives.

While the Canada C3 WSPR experiment
began as a means of raising awareness of
the Canada C3 Expedition and Amateur
Radio, it might provide “proof of concept”
more generally. The use of remote
telemetry from Arctic regions may be one
area of development. With the impending
increase in non-commercial adventurers
traversing the Northwest Passage, this
low-cost technology might fill a need.
With the focus provided by the Canada
C3 “whisper”, researchers can be
encouraged to follow, and compare, other
shipborne uses of WSPR.
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Figure 5: Eureka Amateur Radio operators
then and now:

Back: Lowell, VEBMA (op 1956), with his son
and grandson

Front: Alex, VYOERC (op 2017), with his son
and daughter, and Canada C3 staff member
Baies Hagani

Additional Information

The WSPR HF signal — such as the signal
transmitted by CG3EXP — can be
received and decoded with a standard HF
SSB receiver connected to a PC or laptop
via a sound card interface such as Signal
Link USB or inexpensive USB sound card
dongle. Other options include kit and
software defined radio (SDR) receivers
which are available from online sources
including those listed below.

Receiver module: A receiver built from
Kit parts: http://www.qrp-labs.com/
receiver.html

Easy receiver: This kit requires external
connectors for battery and input (audio
jack or direct connect audio cable) and
you need to add an antenna. http://grpkits.
com/ezseries.html#ezreceiver

ZZRX-40 Receiver: This kit comes
complete with everything except the
antenna. http://www.4sqrp.com/zzrx40.php

RTL-SDR Dongles: It requires SMA to
BNC or other adapter which can be
purchased online: http://www.rtl-sdr.com/
buy-rtl-sdr-dvb-t-dongles/

NooElec: A Canadian and USA source:
http://www.nooelec.com/store/sdr.
html?p=2

For additional information please see the
“Making Waves” column by Bill Karle,
VE1YY, on page 28 of this issue of TCA
and also the “All Things Digital” columns
by Robert Mazur, VABROM, in previous
issues of the magazine.

Barrie Crampton, VE3BSB, was licensed in
1954 and was issued the call VE2WQ. He
held the call VESPF while working in the
Arctic with Spartan Air Services. Barrie
currently lives in Perth, Ontario and is the
Emergency Coordinator with the Lanark
North Leeds ARES Group.

John Gilbert, VE3CXL, was licensed in
1954 as VE3BOH. He operated as VESOW
from 1956-58. He held the call FPOGNS
(St. Pierre and Miquelon) and has operated
from Amateur stations of the International
Telecommunication Union in Geneva,
Switzerland and Kyoto, Japan. He is a
member of Chapter 70 of the Quarter
Century Wireless Association (QCWA).

TCAS



