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Before We Talk “Digital” Let’s | ::::.

Review VHF Contests -

Available Contests
Available Modes

Propagation Techniques

o G o O
CONTEST |COM

UNIVERSITY



Available Contests secte

ARRL VHF

e January
e June
o September

CQ VHF
o July
Sprints
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Differences from HF Contests | sssse

Any Mode is Allowed

o Exception
e ARRL Contest FM Only category

You can self spot & make skeds
e Absolutely NO QSO information
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Propagation Techniques 1

Sporadic “E”
Meteor Scatter — “MS”
Tropo

Moonbounce - EME
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Meteor Scatter

Meteor scatter is the reflection of radio waves
from the ionized trails from meteors burning
up in the upper atmosphere.

Meteors (space debris) burn up in the upper
atmosphere at a height of around 65 miles.

This may be used to make QSOs up to about
1400 miles
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Meteor Scatter

The earth is bombarded by a constant stream
of small particles, remnants of comets that
when entering the earth’s atmosphere can
lonize a column of atoms in the E region at
approximately 100km (~60 miles) above the
surface of the earth which can reflect radio
waves in the VHF region of the spectrum
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Meteor Scatter

There are seasonal variations in the number of sporadic
meteors

e Relative rate increases noticeably in May, peaking in July and
August then tailing off into October and November.

There is also an hourly variation in the relative rate of
meteors peaking

e around dawn local time with the minimum late afternoon before
the ramp up begins again late evening.

e The hourly relative rate is due to the fact that the earth’s rotation
IS head on so to speak in the morning into the path of the
particles and therefore there is an increase in the relative velocity
of a particle entering the earth’s atmosphere.
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Meteor Scatter ssese

The length of time of the ionization, or burst
duration, Is related to meteor velocity and

Increase In relative velocity results in longer
lonization times.
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Meteor Scatter seese

Most particles entering the earth’s atmosphere are the size of
a grain of sand resulting in ionization lasting only a fraction of
a second

e much too short to convey any meaningful information using SSB
or even high speed CW.

The digital modes of FSK441 and MSK144 were designed to
compress a limited amount of information in a packet and
transmit that packet in a very short period of time.

e Inthe case of MSK144 the information packet, with a
transmission length 0.072 seconds, is repeated over and over
again during the duration of the selected transmit interval of 5,
10, 15 or 30 seconds.
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Meteor Scatter

Reflection will occur when the trail iIs oriented as shown

Meteors nousthe tangent to thiz arc
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Meteor Scatter ssese

Excellent for 50 MHz

Very Predictable Paths
e Best times between midnight & approx 9 AM

e Peak during “showers” — Anytime with high speed
procedures like WSJT
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Meteor Scatter ssese

Very Good for 144 MHz

Very Predictable Paths

e Best times between midnight & approx 9 AM

e Peak during “showers” — Anytime with high speed
procedures like WSJT
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MSK144 & FT8 Digital Modes | :s:s.

Weak Signhal Communication
offers specific digital protoco

oy K1JT (WSJT)
s optimized for

EME and meteor scatter at VI

F/UHF

Free open-source programs in the WSJT-x

Suite. Normal usage requires
SSB transceiver and a person
with soundcard.
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Meteor Scatter ssese

Original JT "FSK441" MS Mode

€ WSJT6 byK1JT [=1[c3]

File Setup WYiew Mode Decode Save Band Help

11:04:00
e s MNirpgon s S dernga v y
230 Time (). WWEVWN_010809_110400 1 2 3
FilelD T Width dB Rpt DF Freq (kHz)
110400 18.5 780 10 26 -150 Z30 THX Q30 THX QS0 TNX QS0 THNX QS0 THX
Log @S0 I Stop I hMonitor I Save I Decode l Erase I I I l TxStop
T fvmam  Loskup s 2 I [~ TxFirst  [vwsvwh K1JT & Tx1
oo EMTTn s = [25 Rt [ovenizs k1uT 2828 T Tx2
- - - ~
HotA: 244 Az 257 EL:8 632 mi To 400 I I shwsg |R26 3
= [rRR C Txa
2006 Jul 31 _osteuts |
= GenStdMsas | [73 . Tx5
18:33:36 Dsec 0.0 ST
J Autois Off [|caK1JT . Tx6

|| 1.00001.0000 | FSK441 |FreezeDF: O | Rxnoise: -2dB | TR Period: 30 s
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Meteor Scatter — MSK144 ssese

New Mode introduced in WSJT-X
o Officially released in January 2017

e Contains 8 new modes

e MFSK441 Mode

e Calling frequencies 50.280
e Many new features

o G1r'W o O
CONTEST ICOM

UNIVERSITY



Meteor Scatter — MSK144 ssese

Focussed toward contest style operation that

Include:

e a machine human interface that facilitates

rapid po
e shorter

pulation of QSO specific information
X and RX periods than FSK441

e auto seo

uencing that reduces human error

and improves operator efficiency important
considerations during contest operation
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Meteor Scatter — MSK144 ssese

Graph still exists but in a separate window called “Fast Graph”

¥ WSIT-X - Fast Graph
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Meteor Scatter — MSK144

MSK144 Window is different from previous FSK441 Window”
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File Configurations View Mode Decode Save Help
Band Activity Tx Messages
UuIC dB T Freqg Message uTC dB T Freg Message
) )
W R
| Log Q50 | E Stop ; | Monitor | | Erase | | Decode | | Enable Tx | | Halt Tx | | Tune |
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0.0d8 19:28:59 |cq uszn Emas | O [ m™s |

O @
ICOM



Meteor Scatter — MSK144 ssese

Signal bursts still appear in the “Fast Graph”

¥ WSIT-X - Fast Graph

12:45:45
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Meteor Scatter — MSK144

WSIT-X v1.7.0 by KT
File  Configurations View Mode Decode Save Help

Band Activity

Tx Messages

uTC T Freqg Mezsage

T Fregq Mes=age

123930 5 1437 CQ WABCLT ENSO

123945 .3 1433 WAECLT VEZDFO FNZS
123945 4 1432 WAECLT VEZDFO FNZS
123945 2 1433 WRECLT VEZ2DFC FNZ5

<| I

| togoso || stop

o) [ e ||

Decode | | Enable Tx | |

EEERIE 50.280 000 —
DX Call DX Grid

Ry 1500 Hz

+

—

g

| Generate Std Msgs

|K1'|’I.I'H5 W5ZN EM45

~
W
-~
W

| F Tol 100

Az: 57 B:47 El: 1 1929km |Report0 o

| kwes || Fnes

|K1'|’I.I'H5 W5ZN +00

|K1'|’I.I'H5 W5ZN R+00

[[ TR 15s [
T CQ 280 o ]
[Tsh [+] Auto Seq

| Lookup || Add

2017 Apr 02
12:41:41

Last Tx: TUNE
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Meteor Scatter — MSK144

WSIT-X v1.7.0 by KUT

File  Configurations

View Mode Decode Save Help

Band Activity

Tx Messages

UTC

Freq Mezsage

oTC dB T Fregq Mes=age

123930
123945
123945
123945

1437 CQ WABCLT ENSO0

1433 WAECLT VEZDFO FNZS
1432 WAECLT VEZDFO FNZS
1433 WRECLT VEZ2DFC FNZ5

<|

123930 -1 14.5 1437 & CQ WABCLT ENBO

<]

gm0 ||

Stop Erase
(Cwomier ]| |

ca| |
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Decode

50.280 000
[] T evenj1st
DX Call DX Grid

| Generate Std Msgs

|WA8CLT W5ZM EM45

Rx 1500 Hz &
-~
W

[ wasat |[ eveo || FTol 100 [T

Az: 43 B: 35 El:9 895km | Report-1 o

|WA8CLT W5ZN -01

|WA8CLT W5ZN R-01

| owp || add |[[TR15s [£
T CQ 280 o ]
2017 Apr 02  EEiaE— .
12:42:09

|WA8CLT W5ZN RRR.

| WABCLT W5ZN 73
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Meteor Scatter — MSK144

File  Configurations View

WSIT-X v1.7.0 by KUT

Mode

Decode Save Help

Band Activity

Tx Messages

UTC

Freq

Mezsage

UTC

dB T Fregq Mes=age

123930
123945
123945
123945

1437
1433
1432
1433

CQ WABCLT ENSO0

WAECLT VEZDFO FNZS
WAECLT VEZDFO FNZS
WRECLT VEZ2DFC FNZ5

<|

123930 -1 14.5 1437 & CQ WABCLT ENBO

124215 Tx

1500 & WABCLT WSZN EM45

<]

gm0 ||

Monitor | Erase | |

_ R  50.280 000
[] T evenj1st

| Generate Std Msgs

|WA8CLT W5ZM EM45

| wasCLT || ENED

Rx 1500 Hz &
-~
W

| F Tol 100

Az: 49 B: 35 El9 895km

Report -1 o

|WA8CLT W5ZN -01

|WA8CLT W5ZN R-01

Lookup

|| add

[[ TR 15s [

2017 Apr 02

T CQ 280 o ]
[Tsh [+] Auto Seq

12:42:28

T WASCLT W5ZN EM45
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Meteor Scatter — MSK144

WSIT-X v1.7.0 by KUT

File Configurations View Mode Decode Save Help

Band Activity

Tx Messages

124215
124245
124245
124245
124245
124315
£

1247715 T 3.8 1437 & E4GYD W3IP FMIS
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&
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| Logs0
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W

| K4GYD || ems7 || _FTol 10 [T
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Meteor Scatter — MSK 144

WSIT-X v1.7.0 by KUT

File Configurations

View Mode Decode Save Help

Band Activity

Tx Messages

124330 Tx
124400 Tx
124430 Tx

1500 &
1500 &
1500 &

CQ WSZN EM45
CQ WSZN EM45
CQ WSZN EM45
W3IP WSZN +05

124431 T=x 1500 &

<

sz |

sp | |

Monitor | |  Erase | |

Decode

B 50.280 000
[w] T3 even/ist

Coiel ke [ 1500 s (9]

-0
0.0de

| Generate Std Msgs

\W3IP W5ZN EM45

| FTol 100 %]

Report 5

| wap || Fmi9
Az: 66 B: 55 El: 5 1313km

|W3IP W52N +05

|W3IP W52N R +05

(oo | [ s

[[ TR15s [}

T CQ 280 o ]

2017 May 13 JQiaE= -
12:44:37

|W3IP W52ZN RRR

| W3IP W52 73

lcq wszn Em4s
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Meteor Scatter —

WSIT-X v1.7.0 by K1JT
File Configurations View Mode Decode Save Help

Band Activity

MSK144

Tx Messages

124330 Tx
124400 Tx
124430 Tx

1500 & CQ WSZN EM45
1500 & CQ WSZN EM45
1500 & CQ WSZN EM45

124431 T=x 1500 & W3IF W5ZN +05

O o

| loggso ||  stop

B 50.280 000
[w] T3 even/ist

Coiel ke [ 1500 s (9]

Generate Std Msgs

\W3IP W5ZN EM45

[ wap |[ Fme || FTol 100 [}

Az: 66 B:55 E:5 1313km |Report?

|W3IP W5zN +07

|W3IP W52N R +07

| lookup || add |[ TR15s [T

ITxcqaso [ [
2017 May 13 [EUN—

12:44:53

|W3IP W52ZN RRR

| W3IP W52 73

lcq wszn Em4s
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Meteor Scatter —

WSIT-X v1.7.0 by K1JT
File Configurations View Mode Decode Save Help

Band Activity

MSK144

Tx Messages

= &
124400 Tx 1500 & CQ WSZN EM45
124430 Tx 1500 & CQ WSZN EM45

124431 T=x 1500 & W3IF W5ZN +05
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<

| Logoso || Monitor | |  Erase | |

Decode

stop | | e
EXEEIEE  50.280 000
[w] T3 even/ist

Coiel ke [ 1500 s (9]

| Generate Std Msgs

\W3IP W5ZN EM45

[ wap |[ Fme || FTol 100 [}

Az: 66 B:55 E:5 1313km |Report?

|W3IP W5zN +07

|W3IP W52N R +07

| lookup || add |[ TR15s [T
T CQ 280 o ]
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| W3IP W52 73

lcq wszn Em4s
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Meteor Scatter —

WSIT-X v1.7.0 by K1JT
File Configurations View Mode Decode Save Help

Band Activity

MSK144

124545 5 Z.0 14485 & FFSMDY EELEE EMTS
Eal
124545 6 2.1 1446 & KFSMDY EELEE EMT73

124545 7 13.5 1450 & KFSMDY EKEBLEE EM7TS
<| |

1500 & W3IF W5ZN RER
1500 & W3IF W5ZN RER

124500 Tx
124530 Tx

124600 Tx 1500 & W3IF WSZN 73

<

| Logoso || Monitor | |  Erase | |

oo | QD = ||

sop | | E
B 50.280 000
[w] T3 even/ist

Coiel ke [ 1500 s (9]

| Generate Std Msgs

o |w3IP W5ZN EM4S

[ wap |[ Fme || FTol 100 [}

Az: 66 B:55 E:5 1313km |Report2

|W3IP W5zN +02

|W3IP W5ZN R +02

| lookup || add |[ TR15s [T
T CQ 280 o ]

! 2017 May 13 [E
o 12:46:00

|W3IP W52ZN RRR

| W3IP W52 73

lcq wszn Em4s
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[MSKIEE T | LastTx: W3IP W5ZN 73
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Meteor Scatter — MSK 144

WSIT-X v1.7.0 by KUT

File Configurations

View Mode Decode Save Help

Band Activity

124645
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124645
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4

aQ
3
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L
£ >

- &
Eal
1.6 1435 & CQ NZ3M FN10
5.3 1450 & KFSMDY KELEE EM7TS
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124600 Tx 1500 & W3IF WSZN 73

124630 Tx 1500 & KI1IED W5ZN -01

| () s

Decode

B 50.280 000
[w] T3 even/ist

Coiel ke [ 1500 s (9]

| Generate Std Msgs

o |K11ED W5z EM45

| FTol 100 %]

Report 7

| kuEp || Pz
Az:62 B:52 E:3 1701km
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KATED W5ZN R+07

(oo | [ s
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Meteor Scatter — MSK144 ssese

¥ WSIT-X - Fast Graph

VL
P

12:46:15  10.43

Auto Level
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Meteor Scatter — MSK144 ssese

o000
0000
o O
K8ZR Test Results
Contest QSO Non-Contest Non-Contest QSO
QSO Tx Time:
Tx Time: 15 sec. CQ WB4JWM EM83
15 sec. CQ N8JX EN64 15 sec. WB4JWM K8ZR EN91
15 sec. N8JX K8ZR EN9O1 15 sec. K8ZR WB4JWM +05
15 sec. K8ZR N8JX R EN64 15 sec. WB4JWM K8ZR R+07
15 sec. N8JX K8ZR RRR 15 sec. K8ZR WB4JWM RRR
15 sec. KBZR N8JX 73 15 sec. WB4JWM K8ZR 73
Total time: 75 seconds Total time: 90 seconds
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Meteor Scatter — MSK144

K8ZR Test Results

50 MHz MSK144 QSO Summary
Period January 23rd- March 13th:
Number of 50 MHz MSK144 QSOs:
Average number of minutes to complete a QSO:
Number of unique callsigns worked:
Number of unique callsigns decoded:
Number of States worked:
Number of unique Grids worked:
Number of 90 second QSOs:
Best DX K5DOG EMOOwh:
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Meteor Scatter — MSK 144
K8ZR Test Results “e’e

Table 2.
Time to Complete

Minutes
|
—t
=]
Lo

0 20 40 60 80 100 120

Number of QSOs

o G o O
CONTEST COM

UNIVERSITY



FT-8 “The Game Changer” ? sssse

Outgrowth of JT65

Shorter transmit-receive cycle
e Faster contacts — up to 4 times faster
o Can complete within 1 minute

Sensitivity down to -20 dB
Uses 8-Frequency Shift Keying format
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FT-8 “The Game Changer” ? sssse

Excellent for multi-hop sporadic E
o Deep QSB often times impacts normal mode Q’s

Operation centered on 50.313
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FT-8 “The Game Changer” ? sssse

¥ WSIT-X - Wide Graph

ontrols

[Binspixel 2 [] [start300Hz [£]| Palette | Adjust... Fiatten [] Ref Spec
JT65 0 JT9 S [N Avg 5 z Default - | | | Cumulative - Smooth 1 (%
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FT-8 “The Game Changer” ? sssse

WSIT-X v1.8.0 by KUT
File Configurations View Mode Decode Save Tools Help

Band Activity Rx Frequency

Freqg Message oTC dB DT Freg Message
1764 ALOMZ MENM -12
1105 CQ EBEID EM73
1404 7 BMND THX 73
1456 CETGED WX4G 73
221 MMOHVO W1OJ FH42
992 CO RAATA
005600 1315 NSMM RA0OMZ R+05 ~
Qgose0Q -2 1411 KBBOTE N2ADV 73 | >

| Loggso ||  step | - | Erase D | - | HaltTx T | [¥] Menus

UTC
005545
005545
005545
005545
005600
005600

005545 1 0.2 1764 ~ ARAOMEZ NSNM -12
005600 4 0.5 §%2 ~ CQ AATA DM52
005628 Tx 89892 ~ DAATR WS5ZIN EM45

Y N

_ . 5 35? DDD [] Tx even/1st | Generate Std Msgs T

DXGrd  [Tx 992 Hz (5] | TxeRx | ‘| |AATAWSZNEMAS
AATA DMS2 | [ 992 riz [o] | Rxce—Tx | |Aa7A wszn +04

Az: 264 1693 km [ ] Hold Tx Freg |AA?J'-\ W5ZN R+04

Lookup | | | |AA7A W5ZN RRR
putoSeq [ call 1st AATA W5ZN 73
2018 Apr 02 |

[] MA VHF Contest
00:56:35
I R | G v e

cQ W5zZN EM45
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FT-8 “The Game Changer” ?

WSIT-X v1.80 by KUT
File Configurations View Mode Decode Sawve Tools Help

Band Activity Rx Frequency

CQ OK7GU JHES X ~ "
KBSOTK RAA7TA -01 005700 3 0.5 992 ~ KBSOTK AATA -01
CQ N2ADV FN23 005715 3 -0.1 986 ~ AATA KBSOTK R-15
BATA KBSOTK R-15 005730 5 0.5 992 ~ KBSOTK AATA RR73 |:

005630 -10 .2 1648
005700 . a5z
005700 -3 1411
005715 . 986
005730 . a9z
005730 .3 1411

EBBOTE ALTA RRT3 005746 TIx 992 ~ DATHA WSZIN EM45

CQ N2ADV FN23 005800 2 0.5 992 ~ WSIN BATA 410

005815 Tx 8992 ~ DBATRA WSZIN R+02 A

005800 2 0.4 1411 ~ CQ N2ADV FHN23 <| | >

| logoso || stop || Monitr || Erase || Decode |-| HaltTx || Tune | [ Menus

Generate Std Msgs Par

_. 5.357 000 - l |

) [aa7A wszN EM4S

DX Grid Tx 992 Hz . Tx +—Rx
m7a || oms2 |[ry ge2 b ]| ReeTx |

=i L [ Hold T Freq

wowp || A | ooy 7

20 18 Apr 02 g ::t:::?:nnteslt:‘ =
00:58:20

I [ e

|aa7a wsan +02

[aa7A wsZNR+02

|aA7A W5ZN RRR

| aa7a wszn 73

[cQ wszn Em4s

| Tw: AATA W5ZN R+02
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FT-8 “The Game Changer” ? sssse

WSIT-X v1.8.0 by KUT

File Configurations View Mode Decode Sawve Tools Help

Band Activity R Frequency

[005700 1 0.3 1411 ~ CQ N2ADV FN23 |, . ~ -
005715 3 -0.1 986 ~ BRATA KBSOTK R-15 005730 5 0.5 992 ~ KBSOTK AATA RR73
005730 5 0.5 992 ~ KBSOTK AATA RR73 005746 Tx 992 ~ AATE WSZN EM45
005730 -2 0.3 1411 ~ CQ N2ADV FNH23

Q005815 Tx 992 ~ DBATHA WSZIN R+02

005800 2 0.4 1411 ~ CO N2ADV FNZ3
005845 Tx 992 ~ DBATHR WSZIN 73 h

005830 3 0.3 1411 ~ COQ N2ADV FH23 hd (l | >

| Log Q50 | | | | Maonitor Erase | | Decode | | Enable Tx | | Halt Tx | | Tune | [w] Menus

. 5.357 000 [, L:| Generate Saviegs Por

WBKESIT [BKGHN 1 o5z e [5] [ Tamrn | '~ [amawsavewss
| aara || ows2 |[rxooare 2] [ ReeTx | |aa7a WsZN 405

Az 264  1693km [ Hold T Freq |AA7A W5ZN R 405

lookep | [ Add | [aa7a wszn RRR
[v] Auto Seq [ call 1st AATA WS5ZN 73
2018 Apr 02 |

[] MA YHF Contest
00:58:45
[ Tw: AA7A WSZN 73 _| Last Tx: AATA W5ZN R+02

lcq wszn EM4s
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FT-8 Disadvantage sesse

QSO rates can be larger on other modes

during big Sporadic E Openings

e While a quick FT-8 contact can be completed in 1
minute, SSB or CW rates can be 5 to 10 times
that

Too many stations sit on 50.313 when the

band opens and closes quickly on CW &

SSB Frequencies!
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The Competitive Advantage coese

REMEMBER - you can use any mode
e Be prepared to USE THEM ALL!

Strategy:

e 1800z to 0200z
e Monitor ~50.095 CW; ~50.125 SSB; 50.313 FT8

e 0200z to 1500z

e Meteors with MSK144 centered on 50.265

Use PingJockey to monitor activity & set skeds
= https://www.pingjockey.net/cgi-bin/pingtalk
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The Competitive Advantage

% Ping Jockey Central by NOUK X

D fr| Q sesrch

Relief page Skeds in-progress C0Q Announcements 65 Link
Distance/Bearing Locator] Who's Earwigging?

Remember, i

ails on here befo:

Enter

DDMMY

023pr 1 r 192.169.27.149)

02Apr OC DA Larry, M DM 58.243.18)

022pr 2 n L rzy OK EM1Sxu 192.169.27.149)

023pr OC ) 3 229.

022pr v you dont X cut and T L.auy OK EM15xu 182.169.27.149)

023pr 1

022pr The font just changed again....

022pr I chink i will n 2 ic re. = oes bonker: SLDA Larry OK EM15xu 192.169.27.149)
02Apr OC Oh well T am giving up for now.. (RSVSW s 5

022pr WSLDA L I can not get the Font Go b le....5ize keeps changing in che list of rhuga signed in. (K3V 1 216.158.249.18)
022pr the g g r font color after loading up...it . ( 27
022pr WSLDA BJ font ser after installing Updat < ke m-( DM76el 216.158.249.18)
023pr G (WSLDA Lar: ¢ 149)

022pr

028pr

02Apr 3 trs .

022pr RGECV Mat © g ings - thi (K9VSW Mike NM DM76el 216.158.249.18)
022pr 216

022pz £ ing with me. Strange i died s Mats CA DM12jw 75.25.160.100)
022pr it will count towards your DXCC (N2EME Paul A W

022pr 0C AGECV Mats, Going to halt here..Thanl M DH76el 216.158.249.18)

023pr NIEME, with luck Trom my real QTH  (KE2T George DG FM1slw 66.44.24.85)

012pr W8BYA ruger ruger 7 W7 Q i DN22sn 160.3.161.78)

012pr KF2T should be able to work your fzom FMZS nmext memch. Lime sighe (N2EME Paul MA FN32vo

01apr W70UU RRR TU Jim.....wilco 73 wa

012pr WEBYA well if anything change, me on che dingwah 2 ) Jim ID DN22sn 160.

012pr IV y (2 Mats GA DM12jw

01Apr at anything lik a RRR? (KSVSW Mike NM DM76el 216.15

01apr e ogether and buy one of those Japanese 1ron Iilings pay —- arcificial 2T George DG FM181w 66.44.24.95)
012pr I cannot Can Mark up on the Junk that the US sellers buy from China. Bloody g E (NZEME Paul MA FN:
012pr 2: WOLGQ-Hi Greg, Are vou QRV on 2M MSK1442 Gary NY FN30iv 174.202.11.115)

01apr h we can do N2EME and ng junk from China 3o they can hurry up & build another 3o can fail and burn up in a couple y

012pz 5ut anything is possible... of error bar 2T George DC FM18lw 6€6.44.24.95)

012pr WSBYA well d: , LOL gRO Jim 1D DN2Zan 150.

012pr Jim, yes as of right now NA is out of the running 3.3

012pr W8BYA got any updates—-I didn't see any other than v Jim ID DN22sn 160.
012pr Back to cleanup...Will check PJ in a few minutes

o Gl o
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The Competitive Advantage coese

Use 2 Radios or 2" RX
o Keep 2" Radio on 50.313 FT-8 at all times

o Keep main radio on CW/SSB frequencies
e Move to MS frequencies during those peak times

Put up a separate antenna for RX #2

e Even a 3 or 4 element antenna will produce
results

o Fixed direction will work if toward activity area

o G1r'W o O
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The Competitive Advantage coese

Remember you can listen on several
frequencies at the same time

e Only one transmitted signal per band at one time
111
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The Competitive Advantage coese

How do | log digital Q’s?

e Remember you can use any mode so you are not
penalized if the mode is not logged correctly (SSB
—vs- FT8, digital, etc)

Making the contact is the important step!
e Get the callsign & grid correct in your log
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