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A Perimeter Ground Wire
A Multi-point Ground Rods {' '

A All Bonded to Power
Mains Grounding Rods

l N
Alpha Delta ATT3G50U \
Surge Protectors \

; (200 W RF)
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;= |t all started with' Remote Ham Software
RCForb Client / Server

o N me, kSpa voL MIC RCForb (hent by RemoteHams.com

Audo Control Devices Virtual Devices Layout

SPKR | Speaker for IC7.,, ~ Ve on OFF

MIC M IC7300RXA,.. += MIC CONFIG 300ms ~ CONFIG 800ms ~

spues

D & Remote Station Racdo

KBSRF, a Marquette MTA Club Station Ic-7300

ped Squiny

KBSRF_MTA_Internail Network Unknown
KSKNM T5-590
FHEEKI4TN - ICOM-7300 - BIRMINGHAM, AL - BANDS: 10-80—-NO ... 17300
K8EA-Trondale AL Icom 7300 80/40 dipoke; 20-10m 3el yagi @ 60" (...  Ic-7300
KASUGB-Tony_ N8KCZ -Debi Ic-7300
NBKCZ (Debi)_KABUGB (Tony) FT-991A

4109 WG6RYO TS-870 TS-870
X /| [Onine] > '63672801977 Or [Favorite] ="¢'

Online: 227 RX: 61 TX: 166  Chbs: 142 | Non-Oubs: 85 | Synchronized @ 5:26 PH

KSPA - an MTA Club Station Ic-756 P...

Marquette, Ml

Leander TX Unked St...
..Donate

Unkn..., Unkn... Unknown
Rio R... NM USA
Brmin... A United St...

Irond... United St...

New ... Unted St...

RemoteHams.com...
New ... ame... Unikted St..

ARa L... United St... = d KMTronics Switch
Edit Fiter lemoteHams.com

i an 0.000:452

1= Defat Sorting on 0.0.0.0:4525

)

» Radio): Speaker for IC7300 XMIT Audio (

o from Radio): Mic IC7300 RX Audio (2- USB Aud
iMaxDelay: 300ms

0.0.0.0:4524

rted on 0.0.0.0:843

ympatible Router...

8/2018 5:24:43 PM | Synchronized with RemoteHams.com

0
0 0

9/18/2018 5:25:17 PM | Info: New Connection->136.62.8.171:50189 (Guest-94)
9/18/2018 5:25:17 PM | Info: VoipServer Userln: 136.62.8.171:50190

9/18/2018 5:25:21 PM | Info: Checking login request for kb5rf from 136.62.8.171
9/18/2018 5:25:21 PM | Info: Login cache expired, checking via RemoteHams.com...
9/18/2018 5:25:21 PM | Info: Login-> 136.62.8.171:50189 (Guest-94) --> kb5rf

Connected Users: 1 Pending TX: 0 Pending Club: 0 TX Audio Buffer: 0 ms
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How \We Use Remotes

A Sighal Reporting
Comparisons

A Better Net
Experience

A Multiple Platforms

A Disadvantaged
Conditions

Allhave
remote radio

Disadvantaged
potential operating conditions

Source: QST, Hinkle, July 2018, p. 66
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120 VAC/60Hz 120 VAGI60Hz MyAntenna
Main Line Surge Protected HF Antenna

| to Local IRt ows e
o Loca ouer MH = |
Surg_e (Preferred Over i
Protection West Mountain

Wired LAN Connection) Speaker with
UPS 25 Amp PS On/Off Switch

Alpha Delta

Surge
Protected 13.8VDC/ 21A ATT3G50U

Surge Protection
120VAC L | I: L (200 W)
120 VAC,L— Windows 7 Mic SPKR RF RE|E},{

Switch
Cﬂmpmer Control/Data/Audio ICOM

Surge PrﬂtEGtEd RCFurb (Sewer) TranSCEIUer
WSJT-X Key HF/6m ANT Dummy Load
JTAlertX 50 Ohms

TeamViewer (100 Watt)

Dimension 4

USB2

I Relay Control Cable
_ - 8 Conductor with
KMTronic USB shielded Cable

8-ch Relay 7
Module
Model USCR
(4 of 8-Ch

Shown) Marquette MTA
Remote Radio

RemoteHamsDrawing 5

KMTronic USB 8 Channel Relay Board, RS232 Serial controlled MICROCHIP CDC

https://www.ebay.com/usr/kmtronic2010?ul_noapp=true rev 10/1/2018




.= Remote Protection Guidelines

. Disconnect,

A Antenna Coax (Whole Coax)

A Ethernet (Best to Use WiFi Radio)

A 120 VAC Power But Also Surge Protect i
A Computer Power / USB / Ethernet

A ICOM Service Center (Matt in Michigan, paraphrasing)

A With newer radios, uptick in number of radios
damaged by electrical disturbances and storms !

14



Antenna Selection
AMultiple band (80-10m) ops

AGood Impedance match all bands

ASImple & easy -

End Fed Half Wave
EFHW-8010-1k

15


http://myantennas.com

~  VNA PIO’[S EFRW 80 10m

Operatmg Bands

Al ﬁl v ulJlJI.'M

II'IHIl“Illllll‘ﬂl‘ll\‘lh‘lllﬂﬂ‘lllhl\‘ﬁ“l‘l!l\“l“l‘mlﬂn

A Source: K5EPA QTH, Vector Network Analyzer Plots, Array Solutions
Model AIM 4170D, Software Version AIM 900B
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Veritying Remote Operation

A How do we know the transmitter IS
operating correctly?

EFiIe Edit View Bands Favorites QuickSave Macros Logbo

A Listening to signal on-the-air in - Window Help
SSB, CW, Digital

Do On

A Ham Radio Deluxe - Power & 7.003.9

VSWR monitor
.

v Offg M-CH

A Keeplng ContrOIS Wlthln known E Wednesday, September 12, 2015 1oUm - 10m (R
constraints e -

Fine

| ALT | BSP ‘1Eﬂm | Fam | G0m | 40m ‘ 30

A May have to go outside WSJTX
program to verify operation
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How Do We Remote FT387

B TeamViewer

A TeamViewer Is the to Making Remote FT8 Possible

A TeamViewer is a Screen Sharing Program (Free for non-Commercial Use)

A Easy, Secure Login to Remote Computers

A FT8is Mostly Graphical User Interfaces with Few Point and Clicks Needed to
Make QSOs

A We Run TeamViewer on Remote Computer and Login from Our Computer
A We can then Control Remote Computer as if We are Sitting in Front of the Screen

A Open/Close Programs & Control GUIs of Remote Computer T GREAT solution

18


https://www.teamviewer.us/
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WSJT-X T8

reatest ode In Ham Radio Ever?

Qyg

Conrest

A Low Sun Spot Cycle Capable
A Very Popular World Wide
A Easy Setup with Newer Radios

A Semi-Automatic Features Once Initialize
QSO

A Select QSO Partner
~ it for Log Window... ar

not

RF POWER
40-160W

19
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WSJT-X FT8 wi9.1aca)

A High Use of LoTW by World Wide Ham Community

=

o\w Cg N

A QSO Confirmation Rate at K5PA, 12 months Starting Aug. 2017

A  USA, 72%, Non USA/Canada, 60%

LOG ANALYSIS - KSPA
LoTW CONFIRMATION SUCCESS RATE

Total Through LoTW LoTW Percentage
|:| gfaf2018 Confirmed Success
(12 Months)

A Multi-Operator Using Multi-Logs Great
for Remotes

" Baker Island

A DXpedition & Mode is Great /KH7Z
Fun i i s

20
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What IS FT87

View of Signal Waveform
8-Tone FSK, 6.25 Hz Spacing, 50 Hz Bandwidth, Constant Envelope
6.25 Baud (3-bits encoded per tone frequency)
Transmit Interval = 15 Sec, Recelve Interval = 15 Sec
RF Transmission 12.6 Sec for Duty Cycle 12.6/30 or 42%
Performance Signal-to-Noise Ratio (SNR) Decode Down to -24 dB !
A WSJT-X FT8 Total Processing Bandwidth of 2500 Hz
A Thisis 10 dB

Than Human Threshold for CW (same BW)

A Can Use Multi-pass, Signhal Subtraction and a priori Decoders !

21
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F What IS FT87

Callsign Callsign  Grid/73/R CIRC Parity Bits

¥ S e ) o ol i A [ o e e e e A

View of Signal View of Signal (Cont.)

A Two 28-bits for Callsigns A 12 Bits CRC

A 15-b 1 t for G NI At 0T, S-S

Reports, R _
A Grand Total of 174 Bits (75+12+87)

A 1-bit to Indicate a 13

: A Thus, LDPC (174, Cod
Character Free Field Text = ( JRelelelc

: : A 3, 7x/ Costas Array
A 3-bits To Be Defined

A Sync Bits = Beginning, Middle,
A Totals 75 Bits End (| Bits)

22
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A 3 Sync Periods During Transmit Period
But Still Must Begin At Same UTC Time

#

O‘W Cg,

A Differential Time (DT) Between Two
Stations Needs to be Less Than 2.5
Seconds

! 06:29:40

Locked Usirg tame from: 2D

Methods Employed Successfully+

Method Examples Need Price

Internet? Class

Auto Sync Software (SW) | Dimension 4 Free
GPS Rx/Antenna & SW NMEATIme2 $35
Stand-alone SW TimeFudge.exe Free

References are provided at the end of presentation
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WSJT-X VVersion

Date Release Candidate Expires On
10/31
ii0/31

10/15 WSJT-X 2.0-rc# 11/30

11742 WSJT-X 2.0-rc# 12/31

12/10 (GA) General Availability --

Bits (7 /) Gives Us NA VHF Contest, EU VHF Contest, ARRL Field Day,
ARRL RTTY Roundup Ops, Compound and Non-Standard Callsigns, Telemetry
Format (71 Bits), and All Features of DXpedition Mode

A WSPR 1 dB Better, Color Highlighting of Decoded Messages, LoTW Status of
OTHER Stations!

A No Significant Changes to Favorites JT4, JT9, QRA64, ISCAT, Echo, or FreqgCal

/ Versions Can Co-Exist Until WSJT-X 2.0-rc# (Early Nov.) «



Let ©S<: L00O K
Grapnical User
Interfaces (GUI)

A WSJT-X

A Wide Graph - the "waterfall*

A JTAlertX

A DX Expedition Fox/Hound Mode

A PSK Reporter

a l

25



WSJT-X ETS8 & JTAlertX

The Blg PIcture (see following slides)

WSJT-X Wide Graph

) WSIT-X - kSpa - Wide Graph

11:29:15 40m

Bins/Pixel 4 Start 300 Hz

0 J78 = NAvg2

Palette | Adjust.
Default x|

Spec 30 %

==

-
-

WSJT-X FT8 Main

) WSIT-X - kSpa v181 by KUT

Band Activity Rx Freguency
HMessage Message

113015 = - CQ EEeILV CMST "
113015 . - CQ VR2XYL OL72

113015 1 : ~ WOINC WB3DEL 73

113015 ~ WP4RZT WA3OGR 73

113015 : - CE3YP JRZZ5 PMES

113015 CQ KEOOIE DM7%9

113015 JI4JEO YCI1BCT OI33

113015 N3UDD ED2NCM FN20

113015 HEZAQ NSHMG ENS1

113015 WC3R WaCo 73

113015 CQ YVZZWV FE&0

113015 JMIMHE SW25AF -01

113015 -5 VE4YCK ZLIBQD -09

113015 -10 FM6HE JHITJH R-16

113015 -5 ~ CQ CHMBNMN FE23 A hd

I cquny

40m s 7. 074 U[:ID [] Tx even/f1st

112945 -10 = - CQ W2ZHTS FN20
113015 -14 . - CQ W2HTS FH20

|
= T R R

[= 3=
o LA R R
S S I S R N )

(=N
(1B

2018 Sep 12 Report -15
11:30:38 . "o

@ Gen msg

| 8715 WD:4m

| WA9BZW - WI | WADOW - VA
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) WSIT-X - kSpa w191 byK =EEn X

| File | Configurations View Mode Decode Save Tools Help

>
d
»,
%

Band Activity Rx Frequency
UTC dBb DT Message UTC dBb DT Freq Message

(113645 -17 CQ YVS5ZV FEeO

. 113645 -4 0.3 1236 ~ CQ WOPA5 ENS1
113645 . JEZUYA SWZ5AF RER

113700
113700
113700
113700
113700
113700

W3CO EK3ABE -13
K1DAT ECSMXM ERERE
CQ WP4AZT FE&T
K4ELI W4DOW 73
CcQ EB2DJJ FN13
cQ EMeHE DM13

113700
113700
113700
113700
113700

WB4EVH HEZ24AQ ERRE
YGACLC VE4NAOQ -04
YDOVIZ WD4HIF ELS6
WSDBF WA3IEMX ERE
cQ YD2LGF PIO6

RS I E o Y % T R IR L Y L% I

e R o IR Y T Y S e

113700 CHENMN N2BJ E+00 w

] €Q only I Log QSO | Stop | _ | Erase Dy n H, Tl | Menus

. /7.074 000 [7] Tx even/1st

T 2345 Hz [+] | Te—Rx |

Rx 1235 Hz = Ry +«— Tx

73

Lookup | | Add Hold Tx Freg

2018 Sep 12
11:37:21 V| Autoseq  [V] call 1st (C) Freemsg

— o[
2

Report -15 @ Gen msg

D | < o [EEI
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DXpedition Moede

WSJT-X FT8

) W5IT-X v19.0-rc2 by KUT

File Configurations View Maode
Band Activity
HMessage

W7PFEPF LOSVFA EER
W7FF H4HEERE EMS9&

WTEFPF N4HER ER-03

WTPP N4HER ER-03

;

[ |
[

n o

el
=

k3 k3 B3 RY B3

[ LS T LS T 6 Ty 6

tn non n on
19

tn tn tn tn €n

V]

2018 Mar 06
23:01:05

T 418 Hz |+ s

Auto Seq

O¥pedition: Hound

Last Tx: K1IT KSPA R4+02

Rx Freguency
HMez=zage

KE1JT KESP4 EMIO
E1JT KE:S5PA EMI1O
E1JT KE:S5PA EMI1O
KE1JT EKSPA EMI1O
KE1JT KESP4 EMIO
CQ K1JT FN20

8 ~ EKI1JT ES5Ph4A R+02

Mext

KIT K5PA EM10

KAIT K5PA H02

KT K5PA R+02

K1IT K5PA RRR

K1IT K5PA 73

nds

Mow

| 5/15  WD:5m
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WSJT-X FT8 (cont.)
DXpedition Moede

) WSIT-X v19.0-rc2 by

— - e
wimhnln oINS

Band Activity
uTC Mez=zage

AUy =1a

230100 -12

MLy HAugl =4

WIVES E1JT -05

K1JT EETE R+05
K1JT WTVES R+02

230130 -17
230130 -13
230130 -12

ALTR K1JT -0T7
JEZWYD E1JT -23
20
K1JT EeMH CHET
K1JT ALTA R-15
3 ~ KI1JT EETE E+05

WTVXS BRRT3: EETE «<E1JT> -14

14.080 000

7] cq only Log QS0

O Grid

FM20
1456 mi

2018 Mar 06
23:01:59

Tx even/ist

T 418 iz 12 -
Rx 300 e [

Auto Seq

D¥pedition: Hound

Last Tw: K1IT KS5PA R 402

;

=]
(e

(=

el
=

ka B3 RD R RS

fa B3 RD ORI RS

tn tn n N LN
1.9

tn n n tnon

(¥e]

KAIT K5PA EM10
KT K5PA +H02
K1JT KSPA R+02
K1IT K5PA RRE.
K1IT K5PA 73

CQ KSPA EMI0

— I | 14/15 WD:5m

Rx Frequency
Mez=zage

KE1JT EKS5PA EMI1O
E1JT ES5PA EMI1O
E1JT ESPA EMI1O
KE1JT EKSPA EMI1O
E1JT KE:S5PA EMI1O
Qg K1JT FHZ20

E1JT E:S5PA R+02

WTVXS BRRT3: EETE «<E1JT> -14
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A Waterfall Signatures
A Spotting Networks

Y]

A Operating Frequencies :z

|
)

1)
Bl

5

\
1 \
|
N\
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A Baker Island or Variant

A DXpedition Website

Notices
g

7L
' . 10 H10HDE S g
N v YyssE—kTosBEALET.

! MHz
28,091 24911
21,091 18,095

3
=
e
| 21091
e

‘,':- .“\\ g
aavy 14,090 10,131
7,056 3,567

2500

1500 2000
Aot b e s, 22

e, Ty

0

." - S
o &

i L««; -

L
- - | s & s - O
~ & ™ s 3
AU T YL EE
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4 oA R | {R=Vh

P

FT2 FOX/HOUND
CQ NARSA UP
FT2 THX

FT2 F&H MOCDE

FT2 F/H TKS

Spotting Networks
Club Log F/H = Fox/Hound

Eres e L
‘ ' 3 ' R S

. How Do You Knew. it Is DXpedition Mode?
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PSK Reporter
https://pskreporterinfe/pskmap.htmi

On | all bands ¥ | show | signals v ||sent by v || the callsign v | wb2rem using | FT8 v |over the last| 30 minutes ¥ | | Display options Permalink

Monitoring WBZREM (last heard 1 mins ago). Automatic refresh in 5 minutes. 140#ffeception reports for WB2REM are shown as times | qDOOK).
There are 2001 active FT3 s: 625 on 40m, 198 on 80m, ; ; , 36 on 6m, 25 on 2m, 14 on unknown, 11 on 60m, 7 on 10m, 1 on 600m, 1 on

yldeth

'

7~ = Lhinte
3 LA i ATRIOC
LM 4 v 4 ¥
» - 4 KNt
’ Gawy MOy, o
. : 2

1n:05:006MT X
/ Loc QGE3kh
Frequency 908 MHz (80m), FT8, -11dB
Distance: 14789 km bearing 257°
Using: WSJT-X v1.9.1 r8733-dirty
Antenna: N/S Dipole at 20m 6 mins

em statistics. Comments, problems etc to Philip Gladstone. Online discus
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PSK Reporter
https://pskreporter.infe/pskmap.htmi

On | all bands ¥ |, show | signals _ _ wb2rem using FT8 v |over the last| 30 minutes v || Go! |Di options Permalink

Automatic refresh in 5 minutes. Small'markers are the /5 transmitters W 10QDOOK fdistance chart) at ‘."'B2REM 3740 reports, 96 countries last 24 hours 25736 reports, 105 countries last week).
There are 2003 active F tors: 616 on 40m, . 192 on 80m, : , . 36 on 6m, 25 on 2m, 14 on unknown, 11 on 60m, 7 on 10m, ,1on 600m, 1 on
4m. Show all o

Findang

Lindted Knpdom {
Brlaruy

(Mraiw

Ty 5 Twomansts

Loc EJ79tx by W
Distance: 1229 miles bearing 193° . :
B Frequency: 3.574.654 MHz (80m), T8, s Y ban

eQSL Authenticity Guaranteed.

L;\II!IZZ'
LA :
: Democrity
: X Repudy
Sam the Congo\, Janmana

, . ] |

L

e

Rx at Wed, 12 Sep 2018 105759 GMT &
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Demo Time

Live Remote FT8
Marguette, Ml



FT8 Etiguette for Dxers

by 3D2AG, ANTOINE DE RAMON N'YEURT

A Call DX Station in Split Mode

A Send Your Report, Not Your Grid (Tx1 Double Click)

A Combine RR and 73 Into RR73 (Tx4 Double Click)
ADonot Cal | | f  You-5Mauies)t St I

A After Completion of DX QSO Do Not Start Calling CQ
on His Frequency!
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Resources

A Top References
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WSJT-X User Guide

Joseph H Taylor. Jr, K1JT|

FT8 DXpedition Mode

A WSJT-X User Guide,
https://physics.princeton.edu/pulsar/k1jt/ws|tx-doc/ws|tx-
main-1.9.1.html

FT8 Operating Guide

Weak signal HF DXing... without sunspots

by Gary Hinson ZL2iFB Verson1.20 August 2018

gl : ” i i g i
https://physics.princeton.edu/pulsar/k1jt/FT8 DXpedition S B
Mode.pdf

A FT8 Operating Guide, Gary Hinson, ZL2IFB,
http://www.g4ifb.com/

A WSJT-X 2.0 Resources

A Quick-Start Guide to WSJT-X 2.0, Joe Taylor, K1JT,
9/17/2018,
https://physics.princeton.edu/pulsar/k1jt/Quick Start WSJ
T-X 2.0.pdf

A New Features in WSJT-X 2.0,
https://physics.princeton.edu/pulsar/k1jt/New Features
WSJT-X 2.0.txt
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