WSPR Mode — Weak Signal
Propagation Reporter

Easiest Entry (?) into Digital Modes
Baby Steps!



What’s Needed?

PC, WSPR Software (free)
Interface, Rig-to-PC

Rig (HF, V/U, any band,
low power (5 w typical))

Antenna (nearly any)
Time sync software (free) Interface

®  SignaLink” uss ©

RF

Audio, Ctrl

Rig




Hardware Details

e Interface — Audio type

PC sound card output to rig
mike input

Rig audio out to PC sound
card input

Simple or more elegant —
hum control, level control

PTT control

e External Sound Card type

USB = bi-directional audio
and rig control

Rig
— Fancy HF or $100 HF
(Example: Kenwood TS-50)

— 100-500 mw build-it-
yourself kits (N7EP, K7JGM)

— VHF or UHF mobile

PC — Windows, Linux,
Raspberry Pi
Antenna — various, tuner
if needed



Time Sync

.Nehmark Time b4

e NetTime, Dim4, others —
free on internet

Later Windows O/S have
the function built-in

Time: 3232017 4:46:58 PN

Last Attempt: 32302017 4:03:57 PM

Last Sync: H2W2017 4:03:57 PN -38ms
Mext Attempt: 17m 2s

Time is synchronized. °
Mode: Windows Service Stop

Individual Time Servers:

Server Mame Status Offset Lag Last Error |
1.nettime.pool.ntp.org  Good -32ms Tims | . .
J.nettime.poclntp.org Mot Used % Bt iime LDQ Mieweer
0.nettime.pool.ntp.org Mot Used -
) 3222017 5:02:48 PHM Time Updated: —-40ms Begular Update
Z.neftime.pool.ntp.org  Not Used 2/22/2017 10:02:53 PM Time Updated: +83ms Peqular Updzte
32272017 11:02:568 PM Time Updated: -1&E8ms Begular Update
3232017 12:03:00 AM Time Updated: -1Z21ms Regular Update
Last Error: 3/16/2017 9:48:53 PM (Al Servers Failed) 372372017 1:03:04 BM Time Updated: +35ms Degular Update
. 32372017 2:03:08 BM Time Updated: —-43ms Begular Update
R N Sl s 3/23/2017 3:03:12 AM Time Uggated: -47ms Reilar Ugdate
3/23/2017 4:03:15 AM Time Updated: -35ms Regular Update
32372017 5:03:19 AM Time Updated: —-4Zms Begular Update
3F23/2017 €:03:23 BAM Time Updated: —4lms Begular Update
32372017 7:03:28 AM Time Updated: -40ms Regular Update
32372017 B:03:30 AM Time Updated: —-45ms Regular Update
3FE372017 9:03:33 AM Time Updated: —-3tms Begular Update
3/23/2017 10:03:37 BAM Time Updated: —-45ms Begular Update
32372017 11:03:40 AM Time Updated: -45ms Regular Update
32372017 12:03:44 PM Time Updated: -47ms Begular Update
32372017 1:03:48 PHM Time Updated: +Z2ems Begular Update
3/23/2017 2:03:51 PHM Time Updated: —-34ms Begular Update
32372017 3:03:54 PM Time Updated: -105ms Regular Update
3S23/2017 4:03:57 PM Time Updated: —-38ms Begular Update

Close




WSPR — Weak Signal
Propagation Reporter

By Joe Taylor, KLJT
e ...designed for sending

and receiving low-
power transmissions to
test propagation paths
on the MF and HF
bands

Down to ~ -30 dB
signal/noise ratio in
voice bandwidth

Standard Message —
call, grid, power level

Error Correction

~1.5 baud

4 tones @ 1.5 Hz sep

6 Hz bandwidth!

2 minute transmissions

Must be time
synchronized or few/no
decodes



Basic WSPR Screen

& WSPR212 by KUT - O ®

File Setup View Save Band Help

| | | | [+ Upload spots - Band Map
— Freguencies (MHz) — Tx fraction (%) Special
Dial: |14.095500 0 I idie Tx Next |
: | i
T [14.007170 0 10 20 30 4 S0 60 70 8 90 100 Tune
L
UTc dB DT Freq Drift
2008 -15 -1.0 14.097149 0O KK6I DM13 10 -]
2008 -8 -1.2 14.097165 0O KOKQ DM79 30
2008 -33 -1.0 14.097198 O W2GMD CM87 20
Eress | |2010 -20 -0.6 14.097049 0O KS5WA EM12 27
12010 -14 0.3 14.097062 O WOFTP DM79 27
2010 -7 -2.4 14.097125 0 K6BBC DM04 33
12010 -16 0.6 14.097146 O KE7A EM12 37
pOR WAl 1@l 2010 -12 -1.2 14.087161 O HOKQ DM79 30
20:13:12 2010 -7 -0.8 14.097175 O W3IH DM63 37
oot |2010 -29 -0.9 14.097183 O ACERB DM13 20 j
-

| Rx Noise: 2 dB




Setup Screen - WSPR

&¥ Station parameters — L] >
cal: WTKVI
Grid: \CNBTug
Audioln: |3 SignaLink (2- USB Audio CODEC) |

Audio Out: |6 SignaLink (2- USB Audio CODEC )  »]

Power (dBm): !3? ll

PTT method: | VOX hd

PTT port: \None x|
[~ Enable CAT

CAT port: Ir-lnne

Rig number: !21-!. Kenwood T5-2000

Serial rate: | 2200

Data bits: |2

Stop bits: |2

EHE A A A

Handzhake: Ir-lnne




Grid Squares — W7KVI: CN87ug
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40m, 3/1/17, W7KVI from Oregon
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40m, 3/1/17, N7EP
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20m WSPR, W7KVI, 3/20/17
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20m WSPR, W7KVI, 5/07/17
4 el beam @ 25’, pointed SE — spots near each pole
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20m WSPR, W7KVI, 5/07/17
4-el beam @ 25, pointed SE
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KF7zZMz, 3/23/17, 20m
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Timestamp

2017-02-21 18:38
2017-03-21 18:38
2017-03-21 18:38
2017-03-21 18:38
2017-03-21 18:38
2017-032-21 18:38
2 7-03-21 1838
2017-02-21 18:28
J017-02-21 1838
2017-03-21 18:38
2 7-03-21 1838
2017-02-21 18:28
2017-02-21 1838
2017-03-21 18:38
2017-02-21 18:38
2017-02-21 1838
2017-03-21 18:38
2017-03-21 18:38
2017-03-21 18:38
2017-02-21 18:38
2017-03-21 1838
2017-02-21 18:38
2017-02-21 18:38
2017-03-21 18:38

WSPR Database

Call

WKV
WTKVI
WKV
WIKVI
WTEKVI
WKV
WTKVI
WKV
WKV
WTKVI
W7KVI
WKV
WKV
WIKVI
WKV
WTKVI
WTKVI
WTEVI
WTKVI
WKV
WIKVI
WKV
WKV
WIKVI

MHz

14097168
14.097199
14.097166
14.097168
14.097171
14.097169
14.007166
14.097135
14.097180
14.097172
14.097171
14097188
14.097182
14.087184
14097174
14.097151
14.087170
14.097137
14.097169
14.097196
14.087168
14.097139
14097176
14.007202

SNR Drift Grid
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CMNE87ug
CMN87uqg
CMN87ug
CMN8Tuqg
CMNE87ug
CMNE87uqg
CMN87ug
CMN87Tug
CMNE7uqg
CN87uqg
CMNE8Tug
CHN8Tug
CMN87uqg
CMNETug
CMN87ug
CMNE87uqg
CMNE87ug

Pwr Reporter
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KF7ZMZ to W7KVI 3/23/17 afternoon
Ground Wave Propagation < 10 miles

Timestamp Call MHz SNR rift  Grid Pwr Reporter RGrid Km az

2017-03-23 2316 KF7ZMZ 14097046 [-18 -1 CNE87uj WTKVI CM&7ug 14 180
2017-03-23 2316 KF7ZMZ 14.097047 [ -17 -1 CNETuj WTKVI CMN&7ug 14 180
2017-03-23 23:04 KF7ZMZ 14097046 | -15 0 CMN&Tuj WTKVI CMN&7ug 14 180
2017-03-23 22:52 KF7TZMZ 14097046 | -20 -1 CN87uj WTKVI CM&7ug 14 180
2017-03-23 22:40 KF7ZMZ 14097045 | -17 1 CNETU) WTKVI CN&7ug 14 180

@—03—23 22:30 KF7ZMZ 14.097027 | -29 -3 Zw WTKVI CMN&7ug 14 180
H03-23 2230 KF7ZMZ 14.097046 | -15 =T L WTKVI CMN87ug 14 130
2017-03-23 22:08 KF7ZMZ 140970461 -1 -2 CMNaTuj W7 KVI CMN&7ug 14 130
2017-03-23 2118 KF7ZMZ 14097046 -14 0 CN&7uj W7KVI CMN&7ug 14 130
2017-03-23 20:58 KF7ZMZ 14097046 -12 0 CNE&7uj WTKVI CMN&7ug 14 130
2017-03-23 20048 KF7ZMZ 14097046 -15 -1 CMN&Tuj WT7KVI CN&7ug 14 130
2017-03-23 20:38 KF7ZMZ 14097046 -13 0 CMN&7u] WTKVI CMN&7ug 14 130
2017-03-23 20:30 KF7ZMZ 14097046 | -16 -1 CN&Tuj WTKVI CMN87ug 14 130
2017-03-23 2022 KF7ZMZ 14097045 ) -13 0 CMN&7uj W7 KVI CN&7ug 14 130
2017-03-23 1950 KF7ZMZ 14.097046 | -12 -1 CMN&Tuj
0
0
0
1
0
0

WTKVI CN&87ug 14 130
2017-03-23 19:42 KF7ZMZ 14097046 | 13 CMNETuj WT7KVI CMN&7ug 14 130
2017-03-23 19:32 KF7ZMZ 14.097046 | -17 CMNETuj W7KVI CMN&7ug 14 130
2017-03-23 1912 KF7ZIMZ 14.097046 CMNETuj WTKVI CMN&7ug 14 130
2017-03-23 19:02 KF7ZMZ 14.097046 CMNETuj WTKVI CN&7ug 14 130
2017-03-23 1850 KF7ZMZ 14.097046 CMNETUj

W7 KVI CMN&7ug 14 130
2017-03-23 1816 KF7ZIMZ 14.097046 CMNETuj WTKVI CMN&87ug 14 130
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WSIJT-X (Alternative WSPR Software)
Better Spectral Presentation

@ WsIT-X - Wide Graph
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W7KVI 3/23/17,
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What to do with WSPR?

e TJest Antennas

e Learn propagation

— One against another
(takes some time)

— Plot beam patterns

trends for various bands

(e.g., night/day,
winter/summer)

Determine if aircraft are
landing or taking off

{—l[-) lz/’ﬁ?/'b




WSPR Whiskers

12/16 — began noticing
“whiskers” on WSPR sigs

Almost always N7EP,
K7JGM as viewed by
W7/KVI, or reverse

Caused by reflections off
aircraft to/from Sea-Tac,
with Doppler shift due to
their motion

Higher bands would have
more Doppler shift, so....
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WSPR on 2m, N7EP to W7KVI

@ WsIT-X - Wide Gra

e Movements of 7 aircraft
visible

e Some apparently not

anding or taking off

oetween EP and KVI,
out maneuvering




WSPR on 20m, W/7KVI to N7EP

e Double Sideband! Appears as AM on WSPR signal
e Apparently not aircraft reflectlon or strange case of

i double Doppler
~ signals; note

TR 15 05 oty e

7 Al e 14.097078 0
01586 13 0.8 14.0587113 0 WTRVI S N t f
0156 23 0.8 14.,097147 0 K7JGM ra IO O

0202 -4 -0.9 14.097147 0 KTMHI >20 dB ?
___________________________________________ r
0208 -11 -0.

0.7 14.097009 0 K7JGM
0208 0.6 14.097044 0 K7JGM
0208 17y -0.9 14.097078 0 WTEVI
0208 13\ -0.8 14.097113 0 WTEVI
0208 23 0.8 14.097147 0 WTEVI

R R |



Live Demo Time



