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Overall Plan

art T Modulation

Part IT - AM,CW, SSB, FM

Part IIT - Sound Cards

Part IV - EMCOMM
Winlink vs. NBEMS




Sound Card Modulation Methods

What do AM and CW have in common?

What do Olivia, Thor, MFSK, and FT8
have in common?

What do PSK, VARA, 8PSK, and MT63
have in common?




AM and CW are
amplitude shifts

RTTY, Olivia, Thor, MFSK, FT8
frequency shifts
(constant amplitude)

PSK, VARA, 8PSK, and MT63

phase shifts
(not constant amplitude)



Types of QSO

Chat modes and image modes
PSK31, CW, RTTY, MMSSTYV, Easy Pal

DX modes - pull out the weak signals from noise
JT65, FT8, FT4, CW, PSK31

Contest modes - log them as fast as you can
RTTY, CW, PSK31,FT4/FT8

EMCOMM - accuracy and speed for traffic
Pactor, VARA, Packet, THOR, MFSK



Guess that mode

you identify the "mode”

ill send
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lation - adds information or content to a
io frequency (RF) electromagnetic wave by

altering the

amplitude
frequency
phase



Amplitude

Amplitude
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ding DATA by AMF

Amplitude-Shift Keying

— M

Frequency-Shift Keying

Phase-Shift Keying



two flags can send a lot of information
by altering position (phase) of flags
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odulator - PHASE

BPSK Modulator

Balance |
Modulator

Carrier wave
generator

| | || Binary

sequence
(data)



(Phase Shift Ke

\ Input binary sequence L fime

BPSK Modulated output wave




PSK31

Amplitude changes accompany phase changes
to minimize the bandwidth

BPSK31 modulation




PSK31 on the waterfall 50 Hz BW




Clean PSK31 Spectrum 100 Hz vertical bars
harmonics down -40 dB

-16.7f-16.7




Watering Holes for PSK31

Typical HF frequencies
80 meters: 3.580 MHz
40 meters: 7.070 MHz
20 meters: 14.070 MHz
15 meters: 21.070 MHz
10 meters: 28.120 MHz



hat does the RF spectrum
look like for a carrier with
NO modulation?



RF carrier at 145.690 MHz
(no modulation)

RSPduo :: SDR Console v3.1
Receive Transmit Rec/Playback Favourites Memories

Wy Bandwidth ~ 3 1 . 1 1 B ° G uto-mute:  Noise Blanker.
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se slides were produced by sending wit
Icom 706 MIIG transmitter
on 145.690 MHz

and

receiving with a SDRplay
and SDR Console 3 software



What does the RF spectrum
look like for an
AM signal
modulated by a

1 kHz audio TONE?



AM modulation by a 1 kHz sine wave

note: original “carrier” plus USB and LSB
bandwidth about 2 kHz @ -35 dB

v e = RSPduo :: SDR Console v3.1
Receive Transmit Rec/Playback Favourites Memories
i+ Bandwidth ) ' y ' ' y Auto e:  Noise Blanker: P
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AM overmodulated witha 1 kHz TUNE
note: multiple harmonics (splatter)
and wider bandwidth about 6 kHz

RSPduo :: SDR Console v3.1

Home View Receive Transmit Re¢/Playback Favourites Memories Tools Help
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What does the RF spectrum
look like for an

UPPER SIDEBAND signal
witha 1 kHz audio tone?



USB signal with 1 kHz audio
note: carrier and LSB suppressed 40 d

RSPduo :: SDR Console v3.1
Home View Receive Transmit Rec¢/Playb: Favourites Memories Tools Help

Wy Bandwidth ~ ) . - ) \ 1 = f o] Auto-mute:  Noise Blanker:
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. T
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What does the RF spectrum
look like for an
LOWER SIDEBAND signal
witha 1 kHz TUNE audio?



LSB signal with 1 kHz audio
note: carrier and USB suppressed 35 dB

RSPduo :: SDR Console v3.1
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ice  Amplitude Modulati
Double Sideband with Carrier

Carrier Wave

Signal
Generator Modulated wave
Audio signal
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Is the mode CW
a form of
Amplitude Modulation?



or ASK or
litude shift keying, on/off ke

Input binary sequence

1v

Ov

-1v

ASK Modulated output wave



CW keying shape and bandwidth
Rise and Fall times of RF about 4 milliseconds
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SDRplay capture of WIAW CW RF signal
received at k3eui on 35815 kHz

™ Audio Keying FLDIGI at 30wpm in USB-D mode - Windows Photo Yiewer -8 x|

B t Mute Pseudo Antenna SRF Gain F Gain Visual Galn 5LO Mode §Blas-T! RF Notch? Referencel  Radio
VFOOnly All  Stereo~ SMAA~ BMin~ -10dB((Autol~ O0dB~ Automaticv Offv  Off v On~  Configuration

3581802 MHz 2043 MHz RBW:391 Mz  Host cPuT% Sze 353G N




What makes CW
a

digital mode?



CW is binary because

O = no RF (silence)
1 RF (sound)

The dit (short sound) is represented by 1
The dah (long sound) is represented by 111
standard dash/dot radio isa 3:1

You need the O to represent silence




Binary nature of CW

= 1 T =111

I = 101 M =1110111
S = 10101 O =11101110111
H= 1010101

Longer spaces between letters: 000
Longer spaces between words: 00000



Typical method of generating a CW signal
Turn RF on/off by a mechanical switch

RF
Oscillator

Keying
Stage

Power
Amplifier

Low-pass
Filter

Y

(I’? Morse Key  Morse Code

Transmitter



More advanced: mechanical “bug"
sliding weight controls speed of the dit



For those who like a choice




What does the RF spectrum
look like for a
FREQUENCY modulated
signal
with a single audio tone?



rrier: FREQUENCY modulate

e audio tone at different levels (ampli

R audio ==> more harmonics

1
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FM signal (145.690 MHz) with 1 kHz audio
note: multiple sidebands out to 10 kHz

Lo RSPduo :: SDR Console v3.1
Receive  Transmit  Rec/Playback  Favourites Memories  Tools  Help
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DEVIATION

The "deviation” of an FM signal is
proportional to the

AMPLITUDE
of the audio signal

arrow Band FM ==> <5 kHz deviati



Deviation is related to
modulation index

Deviation (kHz) =
odulation Index x Audio frequency (kHz)



essel curves for F

Bessel Curves for FM modulation
intensity location where RF CARRIER is equal in

height tgr the first TONE
/wd index=1.5
00 carrier null at mod index = 2.4

075 |

05 |

025 |

026

modulation index




FM signal with a 1 kHz audio tone an
modulation index of 2.4
note: carrier nearly disappears !

[ Ale ® O [P RSPduo :: SDR Console v3.1 - X
= Home | View  Receive  Transmit  Rec/Playback  Favourites Memories  Tools  Help S Style ~
M+ Bandwidth ~ () F E F v - e ° Auto-mute:  Noise Blanker
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Calibration [ Enable [ Enable
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+60

145.601 145.692 145.693 145.694 145.695 . 145.697 145.698
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FM signal with 1 kHz audio
overmodulated to distortion
note bandwidth about 18 kHz

= D A gt ] RSPduo :: SDR Console v3.1 = X
= Home | View  Receive  Transmit  RecPlayback  Favourites  Memories  Tools  Help > Stule ~
' Bandwidth ~ () - - - -3 = e ° Auto-mute:  Noise Blanker
A ") "y § 'S (o] P
Calibration = 7 [ Enable [ Enable
Stop RF Gain IFGain  AGC Visual Gain ~_Antenna AM (Hi-2 Notch MW/FM Notch DAB Notch  Bias-T Ref Lock Tuner Radio  Online || Previous History | Aways Child Lock Screenshot PayPal
Frequency OMin~ -50dB~ Offv  0dBv SMA (50 Q)+ off - Off v Off v Offv  Offv v Configuration Support - On Top Instance Options Options
Radio RX Frequency Extras Wideband DSP Support

W20 4 ®
+60

145.696.400
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Pre-emphasis (transmit audio)
De-emphasis (receive audio)

FM radios employ an audio filter on both the
TX and RX to improve S/N

TX - boost the high audio frequencies
Rx - reduce the high audio frequencies

Overall ===> "“flat audio”



Background Noise sampled
2m FM radio unsquelched
audio at discriminator - 9600 baud path

Background noise - radio unsquelched

Receiver Icom 746Pro pin 4 9600 baud
sound card DRA SR

e ‘[ (i o i i i A A et

)0 10001500 2

Audio Frequency (Hz)

(U »]» | »




Background Noise 2m FM unsquelched
Icom 746 Pro pin5 (1200 baud)

Intensity (

Background Noise 2m FM unsqu
Icom 746Pro pin 5 [(1200 baud)

1500 2000
Audio Frequency (Hz)




Reception at 9600 baud (flat)
VS.
Reception at 1200 baud (filtered)

How will processing of TX and RX
audio affect various digital modes?



MT63 - 2K mode - bandwidth 500-2500 Hz
64 carriers - each PSK mod
Received with FLAT (9600) audio

MT63-2K mode
Transmitter: Knwd D700 at 9600 baud DRA SR

Receiver: Icom 746Pro| at 9600 baud pin 4 DRA SR

Intensity (¢

ﬁlOdB
A

) Frequency

E w0 WA o [M][A] =0 [»] [#[4) 2000 [¥]W]@]4] s000 | [ Reset
"~ Fsaans  dBRange



MT63 - 2K mode: bandwidth 2000 Hz
64 carriers - each PSK mod
Now received at 1200 baud path
higher pitch 15 dB reduced

MT63 - 2K mode
Transmitter Knwd D

700, DRA SR 9600 baud

Receiver Icom 746Prp headphone jack Rigblaster - 1200 baud
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LM y \\\Mw \ |H i W"
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D00 15
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PSK63- RC32 very wideband signal: 500 - 3200 Hz
Received at 9600 baud (FLAT audio)
Receiver Icom 746Pro pin 4

PSK 63 RC32 mode
Transmitter: Knwd D700 Tx 9600 baud

Intensity ( Receiver: lcom 746Pra, pin 4 (9600 baud) DR

ﬁmc

i) iMs KM. f )W'\\ i ,J

A 0 A
! L‘ W u\f V“ V V \Lw M f

Audio Frequency (Hz)

«|47] 100 I)M( 70 4 =«
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PSK63- RC32 wideband signal 500 - 3200 Hz
Received at 1200 baud (de-emphasized audio)
Receiver Icom 746Pro pinb
higher pitch audio 15 dB reduction

Sound Intensit K63 - RC32 mode

Transmitter Knwd D700 / DRA SR 9600 b
Receiver Icom 746Pro - headphone jack Ri

10 dE -

moa f 3
APLTARVIV. L,

t Ly il \ | r \ “i‘h '
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f
a2 9

2000
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Emission Types
CW AlA  on/off amplitude shift keying (ASK)
SSB J2D data, multi-carrier (MT63, VARA)
FM  F1B data, frequency modulation (FSK RTTY)
FM  F2B dataq, frequency modulation (AFSK RTTY)

PM G1B data, phase modulation (PSK, 4PSK, 8PSK)



QUENCY modulati
O=F1 1=F2 (oneatatime)
note: there is no time of silence

i . [ |

Input binary sequence time
1v
Ov
-1v time
fi f2

FSK Modulated output wave



Two methods to generate RTTY

FSK - RTTY - direct frequency shift keying by DATA pulses TNC
VFO changes by 170 Hz:  MARK / SPACE
Note: not all HF rigs have FSK keying option

AFSK - RTTY - audio frequency shift keying
sound card emits two different audio frequencies (pitch)
audio fed to any SSB rig (either USB/LSB mode)

Results: FSK and AFSK are nearly identical (sort of)
(watch that transmitter ALC reads zero with AFSK)



Early “teletype” mechanical printer (1940)




Typical RTTY station of the 1950's
mechanical RTTY printer
(extra credit: name the receiver, transmitter, and mic)




1990's Multi-mode TNC (CW, Pactor, Amtor, RTTY)
could hook up fo a "dumb” terminal
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Common AFSK RTTY - waterfall image
AFSK RTTY: two audio tones converted two RF waves

2 parallel tracks, 170 Hz separation
45.45 baud, 60 wpm

wr J4 -8 [pJa] 60 [») xx | 4| W[D] no
RTTY 145.45/170  |s/n 10 dB |
——— -— —

> ) —



MMTTY - popular app in 1990's (free)
FSK or AFSK RTTY signal using your sound card
2 tones, 170 Hz shift

RTTY Control panel
View[V] Option[0) Profiles(S]




as thisa RTTY contest? 80 meters

SDR Console ver:
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Symbols, Baud, Bits and Spee
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Baud: number of changes per second
made to a radio carrier’'s
amplitude, frequency or phase

Also called "symbol rate”
(in a two-state system like RTTY or CW)

Current legal baud (rate) on HF < 300 baud

Current debate with FCC rules: baud vs. bandwidth



BAUD and Word/minute

cCW 20 baud = 24 wpm
PSK31 31 baud = 50 wpm
RTTY 45 45 baud = 60 wpm
Olivia 8 /500 63 baud = 30 wpm
MFSK 32 32 baud = 120 wpm
THOR 22 22 baud = 78 wpm

8PSK 1000F 1000 baud = 3386 wpm



can a TRUMPET play more n
than a BUGLE ?



ves change LENGTH of tubin
ges wavelength of the resonance so

Two and a half tones
One and a half tones
l One tone I
*.




Multiple Tone Modes
can send more data per second

JT 65, FT8, FT4
MFSK

6 LI )
THOR

OLIVIA f g F" M'
MMSSTV )

VARA (| ..J..wﬂ

T AP



Bandwidth (99% of energy)

AM phone = 6 kHz (double sideband)
SSB phone = 2-3 kHz

CW = 100 - 300 Hz

PSK 31 = 50 Hz

Olivia 8/500 = 500 Hz

FT8 = 50 Hz

MT63-2K = 2000 Hz

THOR 100 = 1800 Hz

MFSK 128 = 1920 Hz

Pactor IIT = 2400 Hz

VARA = 500 Hz or 2300 Hz



JT modes (one tone at a time)

JT65 - 65 tones, 1 minute transmissions
copy down to -24 dB S/N
175 Hz bandwidth

FT8 - 8 tones, 15 second transmissions
copy down to - 20dB S/N (2500 BW)
50 Hz bandwidth

FT4 - 8 tones, 7 seconds, narrow bandwidth

o

Controls 500 1000 1506, 20|OO ZE»IOO 3000

- -

BinsPixel 5 |+ ||Start 100Hz '5|| Palette Adjust... Flatten [ ] Ref Spec ‘ ‘ Spec 50 % %

- INAvg 1 v | | | Digipan v Cumulative v . .



JT modes
https://physics.princeton.edu/pulsar/kljt/

pronounced “Whnsper”)
®* FSK441, JT-65, JT-9, FT8

https:/ /www.nobelprize.org /prizes/physics/ 1993 /taylor /auto-biography /




Joe Taylor K1JT




Ideal Digital DX Mode

Copy under weak S/N

Print reliably with QRM, QRN, QSB
Reject noise

Narrow bandwidth

Low power

Work with common sound cards

Print at a reasonable speed

No COST and works on any platform



FT8 Positive Features

Can work the world with 1 watt and simple antennas
Software is free and works on multiple platforms
Bandwidth about 50 Hz and S/N to - 20 dB copy

Can complete a QSO (call, grid, signal report, confirm)
in about two minutes



' All of these FT8 stations were heard on 20 meters
by K3EUI at 10am on Jun 09 2021

with a simple HF SSB rig and vertical antenna

() Display Reception Reports X -+ = X
& C @ O 8 pskreporter.info/pskmap.htr * @ In =
@ W1HKJ Software @) MILLSTONE HILL Digs... QRZ Ham Radio * ARES Connect K3 PSK Reporter @) WALLOPS IS, May 2020 p* VARA Download EASH... & BalunDesign @ Clearing Up Some Conf... » [3 Other Bookmarks
options Permalini
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@ Getting Started G Google M West Chester, PA Topo...
using | FT8 v | over the last | 1 hour v || Go! | Display o

v | k3eui
<) heard (distance chart) at K3EUI (102 reports, 31 countries last 24 hours; 102 reports, 31 c

On|20m v |, show | signals v || sent/rcvd by v || the callsign

Monitoring K3EUI (last heard 3 days ago). Automatic refresh in 5 minutes. Small markers are the 214 transmitters (shov
how all on all egend

n all bands

There are 1413 active FT8 monitors on 20m. Show all

OpenMapTiles © Oper




FT8 can decode ALL of these FT8 signals
at the same time over 3 kHz passband

2000 5 3000

.80 *
MR,

“\ M : ‘H‘

Bins/Pixel 2 - Start 300 Hz - Palette Adjust... CFlattenCRef Spec
Split 2500 Hz - INAvg 2 - Default - Cumulative




Signals decoded during a 15 second interval
at K3EUI on June 09 at 1400 hr UTC

@ WSIT-X v23.0 by K1JT, GAWIS, and KIAN

File Configurations View Mode Decode Save Tools Help

Single-Period Decodes Average Decodes

ulC ar {0 Message
LI IITITI X7 Ve TLrIv Ug xtﬁvt‘gs B B e

144545 -6 0.4 406 ~ WF3J WIRZX RR73
144545 5 0.1 547 ~ CQ W3QP FN20
144545 -9 -0.0 1297 ~ KC1HXR KFOARQ -24
144545 9 1.1 1546 ~ CQ VY2JC FN76
144545 -4 0.1 1242 ~ GMOGDD VE7TOM R-08
144545 -3 0.0 772 ~ W2YR AC4DH 73
144545 -10 -0.0 345 ~ KC50W KP4JRS -10
144545 -11 0.1 725 ~ AJ6F KCOJXJ EN62
144545 -10 0.1 1010 ~ CQ PD7RF JO22
144545 -18 0.3 2703 ~ CQ E72X JN83
144545 -14 0.7 2908 ~ WA4CAS NSEYT EMT79
144545 -15 0.1 1492 ~ LU8BHH AF6N DM13 v
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Where to look for FT8 signals

Table 1

FT8 Frequencies

All frequencies are upper
sideband (USB).

Band Frequency

(Meters) (MHz)

160 1.840
80 3.573
40 7.074
30 10.136
20 14.074
17 18.100
15 21.074
12 24.915
10 28.074

6 50.313



QSO K3EUI with VK3LDB Australia

40 meters, 10 watts, home made vertical antenna
note time (UTC) and signal strength (dB) received by me
DT (time difference) and Audio Frequency of our QSO

RX Frequency

105330 -5 -0 7 1495 o CQ VKBLDB QF21

105400 -6 -0.7 1430 ~ K3EUI VK3LDB -13

105430 -6 -0.7 1430 ~ K3EUI VK3LDB RRR

105500 -6 -0.7 1430 ~ K3EUI VK3LDB 73




FT8 concerns

Low Speed 12 word/minute equivalent

Limit to 13 characters per transmission

15 second transmissions @ 0,15,30,45 seconds

Need to synchronize clock to +/- 1 sec UTC

Limited frequencies (watering holes) unlike CW
3.574,7.074,14074 MHz

Not much of a conversation possible
might get boring after some time




her Multiple Tone modes common on HF S
compare time to send a 1.6 kB file
(Gettysburg Address txt file)

MODE FILE size Time Bandwidth (Hz) Emission Type
MFSK16 1.6 kB 4m 40s 316 16 FSK
MFSK32 1.6 kB 2min 20s 630 16 FSK
MFSK64 1.6 kB Im 10s 1260 16 FSK

MFSK128 1.6 kB 36s 1920 16 FSK

THOR 16 1.6 kB 4m 38s 355 18 carriers

THOR 22 1.6 kB 3m 22s 524 18 carriers
THOR 50x1 1.6 kB 1m31s 900 18 carriers
THOR 25x4 1.6 kB 3m 02s 1800 18 carriers
THOR 100 1.6 kB 46s 1800 18 carriers
OFDMS5O00F 1.6 kB 51 500 4-PSK
OFDM750F 1.6 kB 30 750 3-PSK




MFSK 32 32 baud, 120 wpm F1B emission type
16 different tones = 274 = 4 bits/symbol

MFSK 32 16 tones, one at a time at 32 baud
frequency shifted (FSK)

DEN macro | TEST 8x ﬂwssrw cal | Me/@Qth | Brag




MFSK32 audio spectrum
630 Hz bandpass

il




Small image sent with
MFSK128 on 2m FM in 2 minutes




Olivia 8/500 8-FSK very robust in noise
8 tones, sent one at a time
500 Hz, 63 baud = 30 wpm

Olivia 8 -500 8 tones, 500 Hz bandwidth
note both frequency and amplitude changes[

Him de ME | DEN macro | TEST 3x ﬂwssrwcell\ Me/Qth | Brag | ﬂ /R o Rl ™




Olivia 8/500 8-FSK F1B emission
can copy with S/N =-14 dB

i
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THOR (18 tones) and IFSK modulation

THOR - “incremental frequency shift keying"

CHANGE in frequency from one tone to the next tone
determines the characters to be printed on screen

THOR has FEC (forward error correction)

THOR has a "second” audio channel where you can
display your call, name, qth

Thor can send small images



THOR 22 FI1B emission
THOR is nearly constant amplitude

THOR 22 22 baud, 78 wpm, 524 Hz bandwidth
hearly constant amplitude F1B emission type

x J Him de ME J DEN maero TEST 3x I[wssrw eaIIJ Me/@th |  Brag J ][ J ™ W J re I

< L [ <« | n >
_FEC: 0% _k3eui FM29  Barry  Chester County




THOR 22 audio spectrum
525 Hz bandpass
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ultiple PSK “carrier

iple sub-carriers (parallel signals)

ch sub-carrier could be phase-shifted independently from its
eighbor, but at a common baud

hus, more information per second .... And more BW |

Single Carrier Modulation Multiple Carrier Modulation



PSK modulation with 20 carriers

More data per second but at a cost of

greater bandwidth

'«[‘c] 1504 [ asy

Store |

» x1 |4 W] » ]| FasT




MT63 2kHz wide
64 carriers - each low-baud PSK

Al W
il

}!'|\HU| »mru 1

[0 oo (MM [«] 7o [p][4]75p) ()4 1500 [b|W ] 4] 3000
"~ Zsans  dBRange upper dB :







gnals show a 45 degree phas




NEW 8PSK modes for higher speed

BPSK = shifts of O or 180 degrees
QPSK = 90 degree phase shifts
(0,90,180,270)

8PSK => 45 degree shifts = 3 states/symbol
8PSKH500F, 8PSK1000F, and 8PSK1200F

Thus, 8PSK is a higher “data rate”
requires a greater bandwidth than BPSK
Works well on a noise-free FM circuit



Quadrature Amplitude Modulation (QAM) format

Features of QAM format:

® Two carriers with the same frequency are amplitude-modulated
independently.

® The phase of the two carriers is 90 deg. shifted each other.

® 2N QAM processes N bits in a single channel, so it has N times
spectral efficiency compared with OOK.

Quadrature-phase (Q) Quadrature-phase (Q)

»
o000 0100 | 1100 1000
@

......
. . . """"" "
- Sel
-
S
s N\
> .

0001 0101 | 1101 _ 1001
@ @ &

! 1 4
> In-phase (1) ; L @— In-phase (I)
08! 081 1‘1 1 81 ‘.' ‘,-
ogo 080 180 130 “"».N‘. ------ "'lu.ﬁ

Constellation map for 16 (=2*) QAM With OOK




EMCOMM




Popular Modes for EMCOMM

Thor - multi-tone, constant amplitude, strong FEC
MFSK - multi-tone, constant amplitude, strong FEC
Olivia - multi-tone, constant amplitude, strong FEC

MT63: 64 carriers, PSK modulation

3 bandwidths: 500 Hz, 1000 Hz, 2000 Hz
Can work reasonably well with "acoustic coupling”

8PSK - very fast (up to 3000 wpm) for FM VHF/UHF
OFDM - Orthogonal Frequency Division Multiplex
VARA HF SSB and VARA FM (VHF/UHF)
Pactor IIT - requires a special TNC (hardware)



Winlink: RMS Express
(linked modes)

HF SSB.
Pactor IT, IIT (requires TNC)
VARA HF SSB
ARDOP

VHF/UHF FM :
Packet (TNC or Sound Modem)
VARA FM (sound card)



egister your call with Winlink.o

%= Winlink Express Properties

Call Signs Contact Information (Optional)
My Calsign: [K3EUI [

se sensitive) . Z
Callsign suffix {optional): :] (Used for country code) [ Show password e [ S ]
Street address 1: | 105 Broadway Ave ]
Password recovery e-mail: lk3euibarry@gmail.com | Street address 2: | l
{Non-Winlink e-mail address where lost password will be sent when requested) Ciy: | West Chester ]
Remove Callsign ‘ I Request password be sent to recovery e-mail ] State/Province: | Pennsylvania |
Country: | USA I
Ay Colliaris and Taciical Add Postal code: | 19382 |
Add Entry Web Stte URL (optional): | |
Remove Entry Phone number: | ]
Non-Winlink e-mail: | k3evi@aol.com |

Additional information {optional):

My Grd Square: [FM29EW | | Lat/Lon to Grd Square |

Winlink Express registration key: | |

Service Codes RecalcdateHFpathmalityifSFldrangesmorehm:lE

[PUBLIC | Keeplogsfor| 2 |3 weeks.  Keep deleted messagesfor [30 | days.
(Use PUBLIC for ham call signs. Separate multiple service codes by spaces.) [ Display list of pending incoming messages prior to download

[¥] Wam about connections to stations holding messages
[ Allow diagnostic information to be sent to the Winlink Development Team
[ Automaticaly install fieldtest (beta) versions of Winlink Express

If you change service codes, you must update the list of channels.




our Sound Card device, PTT m
and DRIVE level (Tx audio)

VARAFM 4 - VARAFM 4.0 F= X

BB EASHVK | Weak signals X ™M Download - MEGA

<) C B 'O O file:///C:/Users/Barry/AppData/Local/Temp/VARA FM 4.0 Features.pdf

- O W v in@D & =
@ Getting Started G Google M West Chester, PA Topo... @ W1HKJ Software @ MILLSTONE HILL Digis... % QRZ Ham Radio + ARES Connect K PSK Reporter & WALLOPS IS, May 2020  »» [ Other Bookmarks
@ MY 3jes — |+ [1e0% v T80 A »

~

Autotune and Ping

The sound card window has improved Autotune and a Ping feature,to test the
digi route.

Q SoundCard X

] Device Input

|Microphone (USB PP Sound Devic ~|
Device Output PTT
|Speakers (USB PnP Sound Device) ~| |Ra-Board1 ~|

Drive level:
e o
Close -




inlink uses RMS Express softwa
inlink GATEWAY, or Peer-to-Peer (P
variety of "modes” to choose from

ﬁ Winlink Express 1.5.32.0 - K3EUI -

K3EUI » Settings Message Attachments MoveTo! |gaved jtems  v| Delete OpenSession: |ainat Winlink v

Help Telnet Winiink |
DAL e +ET HS > @ ——
z z Pactor Winlink
SRariios Seumm Robust Packet Winli

System Folders

inbox (0 unread)
Read ltems (17)

Date/Time Message ID Size  Source  Sender Recipient Winmor Winlink

" Ardop Winlink
Vara HF Winlink
g::ﬁ‘.’t’;,gs) 17 V_ar.a ™M Winli.nk.
Saved ltems (7) Iridium GO Winlink
Deleted ltems (0) | e
Drafts (0) % Packet P2P A
Personal Folders Pactor P2P
Robust Packet P2P
Winmor P2P
Ardop P2P

[ YaY




lew Message formc

Enter a new message

Close  Select Template  Attachments Post to Outbox  Spell Check  Save in Drafts

- |K3EUI : e [] Request message receipt | Set Defauts |
| INY3J;
| |K3EUI
TEST American Red Cross - Daily Shelter Report

Peerto-Peer Messa

| Atach: |

THIS IS A DRILL message

TEST from k3eui to ny3j
July 23, 2021

Connecton 80m SSB on 3584.0 kHz




Send a TEMPLATE
American Red Cross Templates

85! Template Manager

Select Close Add Remove

B Standard Templates (version 1.0.158.0)
[=- ARC Forms

. - ARC 204 Work Assignment txt
-~ ARC 213 Message txt
- ARC 6409 Requisition Form txt
- ARC 6409 Work Flow Chart txt
- ARC 6409-B Disaster Receipt Form txt
- ARC Daily Shelter Report txt

. - ARC Staff Request txt
(- CA STATE Foms
(& CANADIAN Forms
- CIRM Medical Assistance
- FEMA Foms
- FMRE Forms
(- GENERAL Forms
i#- GENERAL MEDICAL Forms
(- HI STATE forms
- HICS Forms
- IARU Foms
[#-1CS USA Foms
(#-OR STATE Foms
(- RADIOGRAM & RRI Forms
(- SHARES Forms
(- TX STATE Foms
- USGS
(- WA STATE Forms
= WEATHER Forms

. Local Weather Report txt
... Severe WX Report txt

- Global Templates

- K3EUI Templates




merican Red Cross Daily Shelter Rep

D Daily Shelter Report X l+

G (@ File | C:/RMS%20Express/K3EUI/Temp/Daily_Shelter_Report_Initial.html

+ American paily shelter Report
) RedCross
[Load ARC Daily Sheiter Report Data | Form Info
Date Incident/ DR # Shelter Name/County [West Chester University Shelter
SHELTER INFORMATION
Shelter Address [West Chester Universituy |
Shelter Phone Number (s) [610 999 9999 |
SHELTERING STAFF
POSITION NAME
Shelter Manager [Mr Joe | [
Day Shift Supervisor [Ms. Jane | [
2nd Shift Supervisor [ | [
Night Shift Supervisor [ ] [
Total Number of Sheltering Workers | Dayshtt 5| I ndshit 5|
OTHER FUNCTIONS OR ACTIVITIES STAFF
#Disaster Health Services [ | # Casework and Recover Planning [ |
# Disaster Mental Health # Feeding
# Disaster Spiritual Care [ | Other| ] #]
SHELTER POPULATION

Age Groups (years) 03 a7 512 1318
Nighttime Population Submitted Last Night [ (5 ] 5 | (5
Daytime Population Today 7 ] 7 | 7
Total NEW Shelter Dormitory Registrations Since Last Night: [12 |

OPERATIONAL REPORTING
Breakfast Lunch Dinner | Snacks/Drinks Cots Blankets Cﬂm Cl%ag— » O‘I'tlgirrgu "
# Used Today [12 |{[12 ||[12 )| [12 | |[15 ||[15 |5 I|[5 ||[5 ]
#Avai [ Il Il J| | ] |l Il Il Il Il )
# Needed Tomorrow || J J| | J |l Il Il Il Il J
NOTES




Severe Weather Report

Severe WX Report Entry

G @ File | C/RMS%20Express/K3EUI/Tem... @ 5 = @

SEVERE WEATHER REPORT

Load Severe WX Data

SenderlkGEV |
Report Date/Time (local) Report Version (Selectone): @ Iniial O Update O Final Message

Fill in what you can. This form sends data as plain text to your recipient(s).

Reporting Party Name | |

Reporting Party Phone Number | |

Reporting Party Email Address | |

EVENT AREA
State/Province/Region | | County | |
City | | Other [ J
Optional Decimal GPS Coordinates [Ex 325042,-116.9534 | Auto filled via a connected GPS device or enter manually
(If entering GPS dinate Iy, use decimal format. Example: 32.5042,-116.9834 Note the comma)
OBSERVED EVENT CONDITIONS
Check All That Apply.
Flood: | Choose v
Hai:
High Wind Speed: View Wind Speed guidelines

Tornado / Funnel Cloud:

Wind Damage: | Choose v

Winter Precipitation:

Snow: [Choose v




Winlink sends emails via RF to internet GATEWAYS

——— e

Wlnllnk Connection Modes“

HF WINMOR/ARDOP — “Poor man’s
Pactor”. Not asgood as Pactor, but operates
with an inexpensive sound card device
(5100), speeds between Pactor 2 and 3.

HF Pactor 1, 2, 3 and 4 — Fast and reliable
A A Packet P2P
but requires an expensive modem Pactor PP

(51500+). Pactor 4 not permitted in US. ioinbag

Vara P2P

Vara — Muli-carrier OFDM with 2.4kHz Telnet P2P
bandwidth. HF speeds approaching

PACTOR 4 (possible optimization for FM

coming)

All RF modes can be Peer-to-Peer (P2P).

Telnet Radic-only




HF SSB VARA Gateways

ﬁ HF Channel Selector
Exit Select Update Via Internet | Update Via Radio | Map Forecast SFI AllRMS
Callsign Fre(«':::;;my Mode Sﬁ::_e Hours | Group Di(s':al:rr'm)oe (Sl:;r;r:)

AC25V 3551.700 V2300 FN20UR |00-23 |PUBLIC 143 052
KC2FBI 3595.500 V2300 FN21RS |00-23 |PUBLIC 223 024
NA1DX 3553.500 V2300 FM18QT |00-23 |PUBLIC 152 215
K1EHZ 3596.500 V2300 FN42EX |00-23 |PUBLIC 474 043
WI1EO 3597.500 V2300 FN42IM 00-23 |PUBLIC 462 050
N2LEE 3595.000 V2300 FM18HX |00-23 |PUBLIC 184 235
K3DO 3595.500 V2300 FM1SGL |00-23 |PUBLIC 165 252
N3MLB-10 3587.500 V2300 FN10KJ 00-23 |PUBLIC 137 292
WwD10 3589.500 V2300 FN53IX 00-23 |PUBLIC 689 047
KN4LQN 3592.000 V2300 FM17EIl 00-23 |PUBLIC 336 212
WD10 7104.500 V2300 FN53IX 00-23 |PUBLIC 689 047
VA2XMP-10 5348.000 V2300 FN35BQ |00-23 |PUBLIC 654 012
WATAK 7101.300 V500 EM35CH |00-23 |PUBLIC 747 228
VA3ETN 3566.500 V2300 FNO2FW |23-12 |PUBLIC 466 317
VE3AWN 5373.000 V2300 FN15SM  |00-23 |PUBLIC 624 354
W5DMH 7103.500 V2300 EN83HG |00-23 |PUBLIC 742 302
VE3HJL 3587.000 V2300 FNO3IR 00-23 |PUBLIC 519 325
W6IDS 7061.500 V500 EM7SNV | 00-23 |PUBLIC 788 273
W6IDS 7084.500 V500 EM7SNV | 00-23 |PUBLIC 788 273
VE3HJL 3611.050 V2300 FNO3IR 00-23 |PUBLIC 519 325
KC8YJJ 3589.500 V2300 ENSOPL  |00-23 |PUBLIC 435 280
AJAFW 3595.000 V2300 FMO7BC  |00-23 |PUBLIC 486 231
W1EO 1845.000 V500 FN42IM 00-23 |PUBLIC 462 050
VAQT 5348.000 V2300 FNO4DI 00-23 |PUBLIC 554 327
N2GWK 7106.500 V500 EM77GU  |00-23 |PUBLIC 881 258
VA2XMP-10 7105.000 V2300 FN35BQ |00-23 |PUBLIC 654 012
VEIFQY 7095 500 V2300 ENBAPJ 10023 |PURIIC 918 324




HF Pactor Gateways

ﬁ HF Channel Selector

Exit Select Update Via Internet Update ViaRadio Map Forecast SFI  AllRMS
Callsign Fre(z:;;\q Mode S(c:t::’re Hours | Group Di::ranr;ce (3:;:::) F

3591.000 P3,P2.P1 FN20FA 00-23 |PUBLIC 99

WY 7100.400 P2, P1 FN20FA 00-23 |PUBLIC 12 041 96

W3y 14113.500 P2, P1 FN20FA |00-23 |PUBLIC 12 041 92

K1EHZ 3596.500 P3,P2,P1 FN42EX |00-23 |PUBLIC 474 043 85

WI1EO 3597.500 P3 FN42IM 00-23 |PUBLIC 462 050 85

K3DO 3595.500 P3,. P2, P1 FM1SGL |00-23 |PUBLIC 165 252 84

N2LEE 3595.000 P3 FM18HX |00-23 |PUBLIC 184 235 84

KQ4ET 3585.000 P3,P2,P1 FM16XU | 00-23 |PUBLIC 345 186

WD10 3589.500 P3. P2, P1 FN53IX 00-23 |PUBLIC 689 047

wD10 7104.500 P3.P2,P1 FN53IX 00-23 |PUBLIC 689 047

VE3AWN 5405.000 | P4,P3,P2 P1 FN25GF  |00-23 |PUBLIC 588 001

KZ5ED 7103.700 P3,P2,P1 EM85WX |00-23 |PUBLIC 719 234

W5DMH 7103.500 P3 EN83HG |00-23 |PUBLIC 742 302

W6IDS 7061.500 P2, P1 EM7SNV | 00-23 |PUBLIC 788 273

W6IDS 7084.500 P2, P1 EM7SNV | 00-23 |PUBLIC 788 273

W1EO 1845.000 P2, P1 FN42IM 00-23 |PUBLIC 462 050

AJAFW 3595.000 P3.P2,P1 FMO7BC  |00-23 |PUBLIC 436 23

KC8YJJ 3589.500 P3. P2, P1 ENSOPL |00-23 |PUBLIC 435 280

VE1YZ 7096.500 P4, P3 FN84BQ |00-23 |PUBLIC 1099 057

WW4MSK 7102.500 P3,P2,P1 EM83DS |00-23 |PUBLIC 992 229

WWA4MSK 7064.500 P2, P1 EM83DS |00-23 |PUBLIC 992 229

KZ5ED 3595.000 P3.P2,P1 EM85WX |00-23 |PUBLIC 719 234

WS5DMH 3587.500 P3 EN83HG |23-08 |PUBLIC 742 302

VE1YZ 5405.000 P4, P3 FN84BQ |00-23 |PUBLIC 1058 057




2m Packet 1200 baud

% Packet Channel Selector
Exit  Select Channel Update Table Via Internet  Update Table Via Radio

Stations found within 300 kilometers of your grid square.

Callsign F’m"’fz’;“y Baud S?Ji:re Group Diz:f‘;‘")* (g:r’g) 8
N3MEL-10 145.010 |1200 FM29DX |PUBLIC 008 303
W3JY-10 145.010 |1200 FN20FA |PUBLIC 012 041
W3DRA-10 145.070 |1200 FM29FU |PUBLIC 013 142
W3AVP-10 145.010 |1200 FN1OWC |PUBLIC 046 293
WA3WLH-10 145.010 |1200 FN20FJ | PUBLIC 052 008
K3KH-10 0.146 1200 FN20OLE |PUBLIC 057 061
WA3ERQ-10 145610 |1200 FN20MC |PUBLIC 060 072
NY3J-10 145610 |1200 FN20MC |PUBLIC 060 072
KC2TXB-10 145.070 |1200 FM29KL |PUBLIC 067 140
K3IR-10 145.030 |1200 FN10SE |PUBLIC 076 292
W3HZU-10 145.010 |1200 FN10PA |PUBLIC 092 276
KC3MDK-10 145.090 |1200 FM19SI | PUBLIC 097 228
K3ARH-10 145.090 |1200 FM1S9VD |PUBLIC 101
W3CBW-10 145710 |1200 FM190L |PUBLIC 112
K3CHB-10 145.010 |1200 FN1OMF |PUBLIC 118
K2GE-10 145.050 |1200 FN20TL |PUBLIC 122
W3AAC-10 145.010 |1200 FM19QD | PUBLIC 123




2m/70cm FM VARA Gate

Vara FM Channel Selector
Exit Select Channel Update Table Via Internet | Update Table Via Radio
Stations found within 300 kilometers of your grid square.

Colgn: | Tauency | Crammel || G | Groyp: | Dimence: | Bearing,| g
N3MEL-10 145.040 Wide FM2SDX |PUBLIC
W2KBF-10 441.050 |Narrow FM2SIR | PUBLIC
WA3WLH-10 145.010 |Narrow FN20FJ | PUBLIC
NY3J-10 145610 |Wide FN20MC |PUBLIC
WA3ERQ-10 145610 |Narrow FN20MC |PUBLIC
W3CBW-10 145710 | Narrow FM180L |PUBLIC
W3AAC-10 145.010 |Wide FM18QD |PUBLIC
N3HU-10 145.030 |Wide FM18SA |PUBLIC
AB3YY-10 145.010 | Narrow FM18SA |PUBLIC
W8IS-10 145.050 |Wide FM19LL |PUBLIC
W8IS-10 441.000 |Wide FMI1SLL |PUBLIC
N3MLB-10 441.025 |Wide FN10KK |PUBLIC
N3HU-15 145.050 |Wide FM18QT |PUBLIC
NATDX-10 145.050 |Wide FM18QT |PUBLIC
WM3M-10 145.090 |Narrow FM19KB |PUBLIC
ALOY-3 146.610 |Wide FN20VW |PUBLIC
KM4DC-10 145.065 |Wide FM18HX |PUBLIC




1990°'s PactorI TNC

Aanced Sechonic Appicetions, lne.
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Pactor IT and III (PSI(. modulaTion).
Higher speed, more robust, higher bandwidth

vultimode PACTOR-Controller
Aegeest Compeess 2@ Comerass | DAPSK @ napsy

: '9‘ e NS :Ori‘;:- .
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PACTOR Il ‘

» Proprietary mode used for message and traffic handling
over an HF radio circuit

» Use of Pactor-1ll protocol is limited for NA hams and
some other countries due to the very wide bandwidth

« Only the embedded hardware (modem) from the
German company that owns the rights to this mode, is
capable of operating Pactor-Ill.

<+ No software solution available

y

» EXPENSIVE modems!




ctor ITI modes or speeds (gea

Requires a TNC

Speedlevel Number of tones Code Rate Modulation Type
1 2 112 DBPSK
2 6 112 DBPSK
3 14 1/2 DBPSK
4 14 1/2 DQPSK
5 16 3/4 DQPSK
6 18 8/9 DQPSK




spectrum: 2.2 kHz 18 PS

55
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 Hz




Pactor IV - 1800 baud

(not legal yet in USA)

TRX MAIN
Audio

( E \ﬁ Control
DC-in i ‘ ‘ ‘ “
Jlaade

12

NMEA in
|'GND

!




1
2
3
<
5
6
7
8
9
1

o

Speedlevel Modulation
2-Ton-Chirp

Pactor IV speeds

Gross rate Net rate [bps]

113

DQPSK, Spread-16 225
DQPSK, Spread-16 225

DQPSK, Spread-8

BPSK
BPSK
QPSK
8-PSK
16-QAM
32-QAM

450
1800

1800
3600

5400
7200

9000

46,9
85,32
147,2
300,8
433,1
1096,5
2199,5
3304,5
4407,5
5512,5




Pactor World Stations

(date unknown)

" Packet @ Pactor | Winmer ) RobustPacket () ARDOP (| VARA ~ VARAFM Service Codefs) Pusuic Retrezn| {Saiacti
. /
Gronland 9 ?
9 Finland 9
Island
Russland
? Ukraina y g
v Kasakhstan Mongolia
Tyrkie : i . Japan
_ L Nord-Atlanteren ? B% Afghanistan Sor-Korea
\ ’ Iran
? Algerie Libya Egypt Pakistan — -
M’W j Saudi-Arabia India e
Thailand
Mali  Niger Sudan
v = Tsjad -
: Venezuela R Nigeria - Etiopia
Colombia A .
= Ay e e e e e -....‘.-’--.ﬁ ________________________ T e s QTIPS
% = Indonesia . Papua
©__ Brasil - ‘Tanw"nla Ny Cinea
Peru . Angola T VIS
Bolivia v e
3 amibia
? Botswana Madagaskar Indlahavel
Chile

Sor-Stlllehavet

Sor-Atlanteren

Sugmka




VARA HF/FM uses sound cards

| % Winink Express 1.5.11.3 - NS7C

NS7C « Settings

o 4 A A

Exit Settings

Channel Busy Inc 776/780
—— -l
“* Connected to Winiink RM

RME Trmode 13 184 Weled
i N57C has 1437 minutes rend
i B2FWIHJIMS]

PQ: 16
CMS via KESDR »

# Vara Winlink Session - NS7C

Message

Attachments

Open Sesson:

KESDR [ Center Freq, (KHz): = 7104500

Beering: 182 | Quality:

[ VARA HF Modem v191

FW. NS7C

i PM NSTC 2XMOSAXAZLL
FC EM 2MOSAXAALL) 221
>4
FSY

" Receivng ZXMOSAXAA

Settings log®

o

£00

[ f:“:gusr <> KBSDR

Help

=2, 787 Bytes Revd

Stop Abort




VARA User interface

TX Mode

Link throughput and Data
block delivery is presented as
a dynamic moving time-line
display

RX Mode

Received data blocks are shown
on the moving time-line display

Signal quality and mode
selection is presented as an
adaptive Constellation display



link's VARA HF SSB (sound ca
wide 2300 Hz and narrow 500 Hz

VARA HF v4.0.0
Speed Levels

1 23

2 47 16 FSK 41 47 11
3 47 16 FSK 82 47 11
4 94 16 FSK 175 94 2
5 94 3 4PSK 270 94 2
6 94 R 4PSK 363 94 3
7 94 6 4PSK 549 42 11
8 94 8 4PSK 735 42 11
9 94 10 4PSK 922 42 11
10 42 49 4PSK 201 42 11
1 42 49 4PSK 2682 42 11
12 42 49 4PSK 3219 42 11
13 42 49 8PSK 4025 42 11
14 42 49 8PSK 4830

15 42 49 |16QAM 5872

16




inks VARA FM 4.0 VHF

WIDE BW (6 KHz) needs 9600 baud pins
NARROW BW (2 kHz) uses 1200 baud pins

VARA FM v4.0.0
Speed Levels

1 42 14 4PSK 566 42 14 4PSK 549
2 42 29 4PSK 1188 42 29 4PSK 1181
3 42 58 4PSK 2390 42 58 4PSK 2390
4 42 98 4PSK 4040 42 o8 4PSK 3188
5 42 98 4PSK 5387 42 58 8QAM 4252
6 42 98 8QAM 7185 42 58 16QAM 5668
7 42 98 16QAM 9580 42 58 32QAM 7087
8 42 116 16QAM 11340 42 58 64QAM 8505
9 42 116 | 32QAM 14144 42 58 64QAM 9567
10 42 116 | 64QAM 16932 42 58 128QAM 11162
1" 42 116 | 64QAM 19003 42 58 | 256QAM
12 42 116 | 128QAM 22102

42 256QAM 25210




ample Rx Window VARA F
k3eui connected to k3eui

¥ VARA FM v4.1.2  K3EUI
Settings View Log* Help

14000

12000

10000 -

8000

a
< 6000
4000
2000
0
DATA

ACK | [IDLE

vu NACK | [BREAK

Audio Input: -57 dBFS REQ QRT

@ RX 3 K3EUI <> KIEUI (1) 12750 bps | 2, 41637 Bytes Revd | NARROW | TCP @ |BUSY




ile sent in 23 sec ==> 140 kB/
on 2m FM simplex

Vara FM Peer-to-Peer Session - K3EUI
Exit Settings Switch to Winlink Session Channel Selection  Start Stop Abort

Connection Direct  ~ K3EUI via : Freq.: | 145.690 | Range: Bearing:

+

Favorites: Select Add to favorites Remove from favorites

In: 48733/55206 Out: 0/0 BPM: 123270 Disconnected/Listening

*** Connected to Peer: K3EUI @ 2021/04/11 15:00:33 Freq: 145.690
‘FW: K3EUI
[RMS Express-1.5.36.0-B2FHMS]
K3EUI DE K3EUI >
:FW: K3EUI
[RMS Express-1.5.36.1-B2FHMS]
: K3EUI DE K3EUI (FM2SEW)
:PM: K3EUI AQ4TY9311H3R 55206 K3EUItest VARA WIDE k3eui to k3eui
FC EM AQ4TYS9311H3R 56372 55206 0
F>F1
FSY
*** Receiving AQ4TY9311H3R
“** AQATYS9311H3R - 56372/55206 bytes received
*** Bytes: 55687, Time: 00:23, bytes/minute: 140036

*** — End of session at 2021/04/11 15:01:25 —

“** Messages sent: 0. Total bytes sent: 0, Time: 00:52, bytes/minute: 0

“** Messages Received: 1. Total bytes received: 55687, Total session time: 00:52, bytes/minute: 63682
*** Disconnected from Peer: K3EUI @ 2021/04/11 15:01:26

*** Session: 0.9 min; Avg Throughput: 54883 Bytes/min; 1 Min Peak Throughput: 54883 Bytes/min




FLDIGI
(Fast Light Digi)

Narrow Bandwidth
Emergency Message System



FLDIGI www.wlhkj.com

FREE program
Works on Windows, Linux, Macs
Updated regularly
Good for casual gso or EMCOMM
Low memory required
Works on older Win7 laptops/desktops

[Does NOT do Packet, Pactor, JT modes]



Components of FLDIGI

T 7T 7T TN TN

_DIGI - main sound card program
_LMSG - preformed message types
_LAMP - sends longer files in blocks
LRIG - CAT or Rig Control options

LLOG - logging program



FL Message: FLMSG

FILES are "wrapped” for error detection
Weather reports
American Red Cross messages
ICS emergency messages
Spreadsheets (CSV files)
ARRL RadioGram

CUSTOM FORMS - (local WX)



FLMSG: Severe Weather Reports
e IR
Eile Form Template Config AutoSend ﬂep - 1

Severe Wx Report file: default s2s
Repc-rt| MNarrative |

[:-ate[ ] Tirne[ ]E][ ]E] [ IMeas. [ |Est
State | -Select State— |+ county|—select County— I~
City | | | store || Default |

[ ITornado

[_IFunnel cloud

[ JWall cloud

[ IHail Size | —Select Hail size— |

CHighwind [ |MPH [Meas' [JEst

[ IFlood

[_IFlash Flood Any damage? Yes [ Mo
[ 1Other Any injuries? Yes [_] Mo

“IComp [base64  |w|[Olivia-8-500 [w|[*] 166 bytes / 59 secs




CS 213 emergency message

" FLMSG: 4.0.17 - O X
| File Form Template Config AutoSend Utilities Help
ICS-213 report file: ICS_213_WCU_Shelter_Report_Dril.213 -
Originator | Responder

Inc:|ICS 213 Shelter Report West Chester University auditorium ]
To|W3EOC | Pos. |Chester County EOC |

Fm|Shelter manager via k3eui ] Pos. jamateur radio operator

Sub. | Daily Report from West Chester University Shelter
Mesde: Date[2020-11-24 || [...] Time|0o40L =

This is a morning report from the West Chester University Shelter. (=)

The shelter now has 22 occupants: 15 adults and 7 children
fncluding two pets (dogs).

We have enough cots and food for 35 occupants.

We have need for two additional first aid kits.

No immediate medical conditions to report.

The shelter has two DES officials and two volunteers.

MO

App'd |Shelter Manager [ Pos.|
QCOE [-8P8K1 000F %]@[839 bytes / 3 secs
ARQ[ send || —|NOT CONNECTED.




SV Viewer

Spreadsheets (csv files)

T e e e
L " F 5 T o = B EE

FIVE County VHF/UHF ARES nets
Bucks Co. ARES

Chester Co. ARES/RACES Net
Chester Co. ARES/RACES Net
Chester Co. ARES/RACES Net
Chester Co. ARES/RACES Net
Delaware Co. ARES/RACES Net
Montgomery Co. ARES/RACES Net
Montgomery Co. ARES/RACES Net
MAARC Traffic Net

MAARC Traffic Net

Philadelphia ARES Net
Philadelphia ARES Net

PhilMont Club Digital Mode Education Net

Coverage Area
Bucks Co., PA
Chester Co., PA
Chester Co_, PA
Chester Co., PA
Chester Co., PA
Delaware Co., PA
Montgomery Co., PA
Montgomery Co., PA
Main Line, PA

Main Line, PA
Philadelphia, PA
Philadelphia, PA
Philadelphia, PA

Freq
147 090+

446.525-
446175-
448 875-
146.940-
446.925-
146.835-
449 125-
147.060+
145130+
147.030+
444 800+
147.030+

s

PL
131.8
100.0
100.0
100.0
131.8
173.8
68.5
68.9
131.8
131.8
91.5
186.2
91.5

Mode
FM
FM
FM
FM
FM
FM
FM
FM
FM
FM
FM
FM
FM

Schedule Time
2100 ET Wed
1930 ET Thurs
1030 ET Thurs
1930 ET Thurs
1930 ET Thurs
1930 ET Mon
1900 ET Thurs
1900 ET Thurs
2030 ET MW F
2030 ET MW F
2100 ET Sun
2100 ET Sun
1000 ET Tues

EEEE)




rican Red Cross - Custom

" FLMSG: 4.0.17 -
| File Template Config AutoSend Utilities

Blank| Drag-n-Drop file: new.b2s
Blank

CAP »
Ccsv
Transfer FORM

Ham Forms » | ARC Client Incident Report V.1

HICS » | ARC Safe and Well v1.1
IARU ARC-213 V11
ICS » | ARC_Emergency_Welfare_Inquary_Form_v_1.0

MARS » | ARC_ICS-204_Work_Assignment_V.1
Plaintext ARC_Requisition_6409_v2 2
Radiogram | ARC_Requisition_6409 v2 2

Red Cross » |ARC_Staff_Injury_lliness_Record V.1
Transfer ARC_Staff_Request_Form_V.1
Weather » | ARC_Unaccompanied_Minor_Form_v_1.0
Daily Shelter Report

Local Weather

VMC Volunteer Job Posting
arcshelter

ny3j_info

‘Ocomp [THOR22 (5]
ARQ[ send || —_|NOT CONNECTED




FLAMP

rger File is broken into multiple smaller BLOC
Each "BLOCK" has its own check-sum

Missing Blocks? Send a REPORT
Resend only the "missing blocks"
...... save time



| File Script Help

AMP: breaks a longer message into "block
17 kB file is sent in 11 seconds with 19 "blocks

Receive| Transmit‘ E'».-'ents| Cnnﬂgure|

Send to|QsT |
File|heat_wave txt |
Descrip | ]
Blk size[{| 128 || XmtRpt{4] 1 || Harmrptd] 2 |} #Bks[19 |
lbase64 || [8PSK1200F |¥]|[3170 bytes / 11 secs |

Comp [ Transmit unproto (plain text, 7bit ASCII)
blocks | || Fetch |

e T | xmit || xmtAl || Remove || Add || DnD




Rich Text Format 4.2 kB file (2
ent compressed via 2m FM repeater b
8PSK1000F in 18 seconds

¥ FLAMP: 2.2.05.02 - X
File Script Help

Receivel Transmitl Events| Configure

Send to|QST |
File|FD 2020 Planning.rtf |
Descrip ]
Blksize[4] 144 [»| xmtRpt{4] 1 |»] HarRpt{] 2 || #Bks[24 |
lbase64 || [8PSK1000F |+ (4262 bytes /18 secs ]

{v): Comp () Transmit unproto (plain text, 7bit ASCII)

blocks| | Fetch |

| xmit || xmtAl || Remove || Add || DnD
C:\Users\Barmy\NBEMS files\FLAMP\x\2020 05 19\FD 2020 Planning.rif &3

Transmit Queue




.8 kB email (eml) file sent on UHF F
blocks sent in 40 seconds via 8PSK100

¥ FLAMP: 2.2.05.02 - ¥
| File Script _Help ]

Receivel Transmitl Events| Configure

Send to|QST |
File[MARITIME RADIO HISTORICAL SOCIETY,1 April 2020, 'Special BL]
Descrip|

Blk size[d] 144 p] xmtRpt«] 1 |» HarRptl] 2 || #BKS[E]

lbase64  |¥| [8PSK1000F |+ /9862 bytes / 40 secs ]

{v): Comp (") Transmit unproto (plain text, 7bit ASCII)
blocks | || Fetch |
| xmit || XmtAn || Remove |[ Add || DnD

C:\Users\Barmy\NBEMS files\FLAMP\,x\2020 04 02\MARITIME RADIO HISES

Transmit Queue




PA NBEMS 80m net

Sunday mornings: 7:30 am to 9 am
Frequency: 3583.0 kHz (USB)
Mode: THOR 22 for check-in
MFSK32 for traffic
experiment with OFDM modes

Propagation: NVIS (skywave) 10-300 miles



PA NBEMS net information

https://groups.io/g/panbems

Net control ops in Eastern PA
NY3J Ron Bucks County
K3EULI  Barry2 Chester County
K3UG Barry4 Chester County


https://groups.io/g/panbems

PA NBEMS net

Stations check in first from PA by region
Emergency, QRP, EOC
WPA, CPA, and EPA (by county)

then from call regions 1,2,3,4,8,9, Canada

Propagation via NVIS: 10 to 400 miles
Typical Log  50-80 stations



Group Email Addresses
Post: panbems@groups.io
Subscribe: panbems+subscribe@groups.io

Unsubscribe:
panbems+unsubscribe@groups.io

Group Owner: panbems+owner@groups.io
Help: panbems+help@groups.io



mailto:panbems@groups.io
mailto:panbems+subscribe@groups.io
mailto:panbems+unsubscribe@groups.io
mailto:panbems+owner@groups.io
mailto:panbems+help@groups.io

Pa stations checking in regularly on 80m

Re: Net Report 6/9/2019 X n paNBEMS Stats for 2019
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HF NBEMS regional nets

NY NBEMS
Saturday 8:00 am 3584.0 kHz (USB)

NJ NBEMS
Sunday 9:30am 3584.5 kHz (USB)

NH Digital Net
Saturday 7:30 am 3582.0 kHz (USB)

SATERN net: Saturdays 20 meter (14.065)



Time for a Coffee Break
and Questions







Complete Winlink/NBEMS FLDIGI station
Icom 706 MIIG (HF/VHF/UHF) SSB-FM
USB-serial converter COM port PTT and CAT (rig control)
SignalLink usb audio and HF antenna tuner
Pactor ITI TNC for HF Pactor 3 and VHF PACKET

D8P Multimede Contint@ s  sss§TBY-=-

MF) VERSA TUNER 11
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Hardware needed

RADIO - HF SSB or VHF/UHF FM or HT
TX: input port - MIC or DATA port
RX: output port - speaker/headphone or DATA port

Sound Card - analog/digital conversions
Sound Card INPUT - Rx analog audio from radio
Sound Card OUTPUT - Tx analog audio to radio

PTT - COM port or VOX (voice relay)
GND - common ground cable



Interface Requirements

Goals: set proper RX and TX levels,
provide a means to SEND (PTT)
avoid RF feedback

Optional Rig Control (CAT)



Sound Cards (for older desktops) 1990's




-

' USB audio - getting smaller and smaller
MIC input and HEADPHONE output
VOL control, MONO/STEREO




Typical setup with external sound card
digital - usb cable to computer
analog - audio cable to radio

advantage: PTT by VOX (no COM port)

Computer power 5 volt

digital audio analog audio Radio

——— | USBCable

)

SUEINI4SE= ptt (send) o
N
7

@




Simple PTT (send) Circuit
using a serial COM port
Positive voltage on pins (RTS or DTR)
grounds the PTT switching circuit

Q1
PTT
ez * \O) Switching
to Serial

A0
Port RTS 2.2k0 1N4001

or DTR Pins D2
/i;mom ® ;

Serial Port Pin - Out

DB25 DB9
RTS 4 7

DTR 20 4
GND 7 5




Tigertronics - SignalLink (no COM port)

USB sound card: power from usb 5 volts
Has its own VOX circuit for PTT and Delay (hang time)
Rx and TX audio level adjustments

®

®  SignaLink” UsB

RX DLY
’ (O S L L
” -~ /\ - ~ 7

/Y\‘

Integrated USB Sound Card @



Note (8 pin) RJ45 socket to RADIO
USB port to COMPUTER
MON = listen to TX audio
SPKR/AUX = alternative RX inputs from headphone

7
G)

SPKR AUX

@ Tigertronics KC signaLink SLUSB




6 pin "MINI-DIN" port
common on all dual-band FM rigs
one TX port
one PTT port
TWO RX ports: 1200 or 9600 baud
9600: FLAT audio
1200: processed audio

“Data Out 1200 f = ““%“&
(Receive Audia) f., . ® 1 Squelch/COR

|| "DATA Out 96007
PTT |.' ® ® ||| (FM Discriminator)

“Data In"” ‘- .__( GHND/COM
(Transmit Audic)

Lmklng mtn Hale Plug
{Soldering end of Female Jack)




Signalink - rear connections

USB power and digital audio to computer
Radio Cable: RJ-45 to specific plug for radio model
MON jack - listen to your TX audio in headphones




SignalLink: pre 2018 Circuit board
Tx: Left channel only - early transformers limited audio < 3 kHz
mechanical (slow) relay for PTT via VOX
noisy at very low audio frequencies <300 Hz
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SignaLink post 2018

newer transformers - higher audio response range > 3 kHz
better voltage regulation

still MONO only - Tx/RX - Left channel only

RTRONICS ¢C)2006 @73 488
r'lnor|1°° (9] [ [eia]
&)y Ef =) |

» '3“_' R [ g
oz;w"‘—"g"] ' i . o—
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P

12066-200
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PWR (@
PTT (&
MIC (&Y

SPKR (@]

= NWpApOOONR

SignhalLink connects to variety of radios via
Jumper block to set function of pins 1-8

PTT (Mic Active)

PTT {Mic Muted




Rigblaster "interface” (needs external sound card)

Transmit: L/R/both channels with isolation transformer
VOX or Com Port for PTT (send)
TX audio plugs into ANY radio’s microphone jack

R VOX

sori () ) DIGITAL o0 -
k4 >
"0 RIGblaster

West Mountain Radio




Rigblaster “"Advantage”

USB based sound card - very low noise
plugs into any MIC /speaker port, or DATA port
1 COM port for: PTT, Rig Control, CW keying, FSK RTTY
TX PTT via VOX or COM port (toggle switch)
Individual GAIN knobs: Tx, Rx, VOX hang time

. ‘ XMIT FSK use

- -

== L0
s, COm

(() S off

Rle!aster Advén tage




Rigblaster Advantage - rear view
USB or Serial RS232 Com Port
CAT (rig control)
CW keying or FSK keying for RTTY
LINE in (receive audio)
PTT (external switch) and MIC (to radio's MIC jack)




Rigblaster
Unique wiring pattern for each radio cable
plug in jumper blocks make connections easy

Pro CrissCross Modular RJMS
Kerwood TS54E0 Only D

RCV AUDI B B RCV AUD
. GND




shielded audio style cable
3-conductor cable for Icom's CI-V CAT control
optional for "rig control” by computer app




Rigblaster "NOMIC"” (no sound card)

conditions Tx audio and PTT via serial COM port

(you still need a sound-card)
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External USB Sound Blaster (low noise, high quality)
need audio cables to fit YOUR rig (Tx/PTT /Rx)




DRA70 sound card - Masters Communications
Left and Right Tx channels (small blue potentiometers)
wide bandwidth >10 kHz - no transformers
software asserted PTT by GPIO or VOX (L/R)
harrow and wide bandwidth modes (VARA FM wide)
plenty of power output with LM386 amplifiers on both L/R
USB to computer - 6 pin MINI-DIN to radio

|
m]
1 X

SOUND CHIP Output pots (right/left channel

lllllll
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SIEb~ pe ——
) oo ’!'}@ "Rli"s“\’ =y
| St e N

S D 1GITAL RADIO- ADAPTER

VOX enable/disable jumper




Left and Right Channel
VOX enable/disable

o C O 8\ vww.masterscommunications.com/products/radio-adapter/dra/dra70.ntm B 2z vy

™ DRA-70 Digital Radio Adapter | X =+

SOUND CHIP Output pots (right/left channel

DRA=70 SOV @\ & ~ =

: O\
)
)

n il

) oo ® Cimiz-elile\
DIGITAL RADIO-ADAPTER

P

VOX enable/disable jumper

mmunications.com/products/radio-adapter/dra/pix/dra70-bottom.jpg




DRA SR RJ45 output socket

fits in SignalLink Box
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art of
Configuration Socket

Pin-15 Pin-2
MIC

F’ I_ tional
Part of co

Configuration Socket - RB A+3.3v
Pin-4 Pin-13 M3 USB DATA+ "\’\/‘—9
| RJ45-4 > 0 © 0 O USB DATA- TX AUDIO OUT

c33

oS cos 1
o]
Part of D6 I I »
Configuration Socket RE gR? C
<
48

Pin-5 Pin-12 %
o= 111111 )]]]
"8 EdEg8E 2%
1N
— R
—1sK
-CS LINE OUT RICMT

b Ly CMLLIOA
- u1

AVDDL

Part of
Configuration Soc!

b Res6

To U1 e r; Pint19, BinT RSz ]
Pm-9° ‘P:lﬂ'e R345-8
1 Part of
GND vt b Configuration Socket
THR | i
L3S TrIG
= DISCHG RST |-
cv

|—:1 out

VOX Channel Selection

[(TX AUDIO OUT RIGHT >—o)R cla" R9

U1
TX AUDIO OUT LEFT oL
Fed from C26 and C28

Masters Communications
e DRA-SR-RJ45 Digital Radio Adapter

Rev 1.0
7s1,2021

Kevin Custer




DRA SR with
MINI DIN socket to radio

NDA _CD . "‘
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Other popular sound cards

. Sound Cdrd R&dfo’ fnierjbce

1NE'¢UT- - AN MONTOR . .ON

L i eRr < - RKGHT ., -
MODEL M -
WF IA275 MCEIHPHRONE TH

M vox Ok BYPASS




shielded cable with TX and RX audio

MINIMUM method:

1:1 isolation transformers
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AUDIO SYSTEM
GROUND LOOP ISOLATOR

RadioShack.



Many modern rigs have built-in sound cards
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(e

() PHONES

—— - - - :
MAIN:AFS-RF/SQL I/ O [
RO

 — <
POWER [ VHF/UHF ALL MODE TRANSCEIVER IC—9700
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