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A little bit about me

| was first licensed as a Novice in 1968

I've been around video since high school
Built a TV camera as high school electronics
project
Worked on remote TV broadcast as cameraman
and engineer

Worked at college TV studio, Rochester Institute
of Technology

Work for broadcast equipment manufacturers

Grass Valley/Belden/Miranda/NVISION and Grass
Valley Group

Retired in 2015, moved to Gold Beach Or, built a
house. Now building a new shack.
First YouTube video in August 2006, now over 13 years
150+ videos
Millions of views
Tens of thousands of subscribers
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What is PSK-317?

What was new:

* Less bandwidth, more stations

* Works great with low power

* Used PC’s sound card for interface to radio
" Software, $$% & free

PSK-31 Started the digital revolution




Early days you built an interface

Understanding

Soundcard Interfacing
oot ol s & ot e P s ot o

Interf ssian) tnx to Andrey Otroshenke, RAIDOA

This page 1s an attempt to correlate the mnterfacing schemes for various Radio models, and Seund Card configurations.
Since 26th December 1998, when the sound card version of PSK31 was first introduced to the Ham community, and after
much dialog, experimentation and confusion, an interfacing pattern slowly emerged. I feel that an understanding of this
pattern 1s valuable and can save vou a lot of time and grief. Please note that each circuit references various letters which will
correlate with the Radio pin-outs on the vanious popup tables available. Just click the manufactures button below, pick your
radio and read off the hook-up points.

Kenwood || Yaesu | ICOM | Alinco | ..more

I Urgently need other Radio hook-up info. and corrections. Please submit this Form for it's inclusion onto this page.

Y ou have a Kenwood Radio and vour hookup information 1s not here! Don't panic! Goto the
Kenwood. Amateur Radio site, then to the "Jump To" pull down menu and... hey presto! If it is not on
this list, it was never made.

Great Hookup Site
Hook-it-up
WS3BER Bill
RIGbiaster

Is vou can't find it here try this great TNC to Radie page; Hook-Up Magic .
» Signalink
.

Ox! Ok! so vou prefer to buy (that's a dirty three letter word) a ready made Computer to Radio
Interface. Check out this nice package by N1ZZ and K1UHF. They call it the RIGblasrer
Wait!1! are you hooking up a fully computer controlled Radio? One with a virtual consol? The

T, E -y - e o AT, PSK Meter
Kachina, Pegasus or whatever? Hey! first read George's Notes S
Stopin 1f vou are a FT1000MP owner, look no further. Doug McCann, VA3CR has a web page Interface
dedicated solely to that fine machine. This great site 1s a one stop information authority and missing 1t
will be vour loss. You are warned :) Check out http:/www.va3crnet/.

T nomas Giella, KN4LF, has also a great web site showing hookup information for the FTI000MP MES. Check 1t out at ~
http://www.kndlf.com/kn41f10.htm

KCTDH Chuck
K4ABT Buck
IND Meter

()k Almost there, but before we get into it, please read this email I received off Jack, K8PET if vou are thinking of
interfacing to a LapTop computer.

First off, keep it as simple as vou can. This circuit shows a
single connection between the Radio Audio Output and The

Sound card LINE IN, and a sumple 100:1 attenuated Radio SoundCard
connection between the Radio Aux. Mic IN and the Sound | REF:A  Aux o/p I': & L(])bll)ll? INOFA
Card LINE OUT. ‘sprakee) : :
10k %

" ). f S clCard

For SWL the fastest way to Rx is to simply let your REF:B ES:“OM'C i % i i L?r;JEn Ut
:: 1

Computer listen to the Radio. If vou have a microphone ' e 0

connected to vour pe, load vour PSK sofrware, and tune
your rig to a PSK signal and tah-dah, PSK print on vou pe
screen. 1)

T H T L L o S . S menr ahbreviatinn 1need on theece diaorame Sanece the decimal noint wae not




Early days you used Dlglpan software

2= wWM2U - DigiPan - O] x|
Fi= Edit Clear Mode Opton: View Chanrel Lock I:-:ln'lg_ra He{p

ca |2.:h:1| Em| BTU | I:DDH| QRZ Ih::.'l[lr::| Brag | TR | Ciear |070CHb| intemet | J

Cat Marme: QTH: Rec'd Senl Band  Motes  "d| 0O | & |
{DJeRP |Harald | Germany ERERETES|

MAME i Harald Harald and
my QTH is Moenchweiler IN4BFC Moenchweiler IN4BFC

south west DL, near the boe der to FRANCE and SWISS.
TU Eraie, WMZL DE DIBEP p=e K Ke 0 ee E]

KSLO DE KASFIA Ke oeeeiica tael leat yol with the beaset sede, You are pretly wide on the signabut | ;i

ought it was the distance that was the cause. BTU KASFIA DE KKSLQ loes, eOk...I'mt tunning
=
1IX5RP de WMZU hello name here is Ernie Ernie. QTH s Ballston Lake, NY, Saratoga County, loc: FN3Zcy, ;i
10% 54583, [l=o bty DISEP DE WMZ2UE

JERP de WHZL hello Harald good o cu in new York today, ur 5399 5099 and sigs ook excellent.

14070 1407 14072
i | [ i y 1 ¥ B ! ¥ | 5

g

* DJERF [Harald) $ + FE‘-!I. 14026 Hz Swap | IMD: [ AFC Snap |BPSK 02/24/2000 [18:14:42 2




No tuning knob needed
Tune by clicking on the waterfall

*14.070 MHz Dial Display USB carrier
*1 KHz tone = 14.071 MHz frequency

*2 KHz tone =
14.072 MHz
frequency




| made a few PSK-31Videos

How to receive PSK-31, Introduction

How to interface a sound card for Ham Radio
KTAGE
PLAY ALL

How to adjust transmitter level for PSK-31 Ham Radio

How to get started with PSK-31
Ham Radio

7 videos * 16,657

views » Last L||:i|af.|-::| on Jul 18 2016 — y B How to Dperate PSK-31 Ham Radin

l KTAGE

PSk-31 is the most popular digital mode for amateur
radic. This series of videos introduce PSK31 and how to

get yourself on the air

| Sample of 20 Meter Activity for PSK31 Introduction Video

K7AGE

How to Receive Ham Radio PSK-31 on an iPad

. K7AGE
S
RGNS 4-16

waserana psessen  Ham Radio PSK-31 Presentation at SEA-PAC

SEAE!MC K7AGE




Computer sound card interfaces
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Then, interfaces with USB sound chip
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And now, Radios with DSP sound function

VARSI

USB Connection 14.19500
Control | Sound _ T 1420000
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This is what over driving looks like
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This is what over driving looks like
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File Edit Clear Mode Options View Lock Configure Help

Lookup ] co ] Call 3 ] Cal | BTU | Signott | Fie | Brag ] T/ ].Squelch” Clear | Mult | _"*J
LCall: Marne: HTH: Rec'd: Sent Band: Motes: & I | [ | &’ |
i i 1 | Jam ]

RP KCOTRK QRP

CQ CQ CQ de KCOTRK QRP KCOTRK QRP

PSEKees CQCQCQde KCOTRK QRP KCOTREK QRP

CQ CQ CQ de KCOTRK QRP KCOTRK QRP

PSE K eett

KCOTRK KCOTREK KCOTRK DE KB7Y KBV KB7V K

U KB7Y KB7Y KB7V de KCOTRK KCOTRK KCOTRK pse kn Rc

KCOTRK DE KBYY

ur 599 in CA. Name Paul Paul. DM13ep. Hw Cpy? BTU KCOTRK DE KB7Y K
-- KBeiV¥ de KCOTRK

Hi Paul ,

REPORT : 599 599

NAME :Jim Jim

OTH Littleton CO LOC DM7910 DM79l0

COUNTY: Jefferson
RIG : Elecraft KX3 at 5% into EARC Sluper—
Q5L via QRA.com; eQ5L.cc or direct.
How copy? BTU Paul, KB7Y de KCOTRK pse kn eo do oaK DE KB7Y
fb Jim and copy OK. QTH is Mission ¥iejo, CA in Orange county south of LA. Ur 5% doing fb here.BTU KCOTRK DE
KBV K
liE hde o aet KBV de KCOTRK ...can't believe band is holding up this well-yes, | graduated from Oceanside in '6b...73
Paul and thanks for this BPSK-31 Q50 on 2190m 01:43:57 10/9/2013, good DX in 201nf sl €

e
KCOTRE DE KB/Y
fb Jim and tnx BPSK Q50. Q5L Oceanside grad - not far from here. Have a good night in CO and best 73...
KCOTRK DE KB7Y
skt




Where to hear PSK-317

PSK-31 activity is concentrated around the following frequencies:
DIAL Display

USB Mode
© 1.83815 MHz
- 3.580 MHz
- 7.035 MHz




Use PSK Reporter, PSK 31, 40M, 6 Hours

40m v | show | signals ¥ | sentrcvd by v || anyone using | PSK31
Automatic refresh in 5 minutes. Large marl are monitors
There are i Mo on 40r

Frequency: 14.070 MHz (
Last LoTW upload: Sat, 15




FLD|g| is now the GO-TO digital software, free
I fldigi - YT1DL/QRP !-E.

! Fle OpMode Configure View Help l RxID

'} Control - FlexRadic P s{ ]
| Control - FlexRadio Power (d-fl 050 Freg on o Call Name In  Out Motes

| 7055000 e EE R R u [ 1]
IDIGU i:lter23i:| 5| |om| Ist| |er| ICntg.-'l |Loc | | Az | ]

—0 &, eetTe & lie=al0a-abe ledel ieemateCe € eTeirl t+ Iietot ba TTiVVeeae K6w oP-i o £
_Bae iZ i eea e itese

OB
Well reviewed on my 3CCEEN

Beport - 595 599

Hame = ‘Bo Bo

OTH : Abborrtrask 20 km to border of Lappland SWEDEN
LOC : JP94QL JP940L

Operator @ Created Age 46 licenced 2008

and Temperature -12° degrees Celaiua

How copy? BTIU

URSMID de SR2REJ pse kn

[ wr ]« -20 E]E] [H x1 ][ NORM ]EE] 1837 | #|W| qsy | store |k |

BPSK31 JQ[F arc |rsa |

||
- O




DominoEX 4
¥ DominoEX 5
DominoEX 8
[+ DominoEX 11
DominoEX 16
¥ DominoEX 22
¥ Feld Hell
Slow Hell

¥ Feld Hell X5
¥ Feld Hell X9
¥ FSK Hell

FSK Hell-105
¥ Hell 80

[+ MFSK-8

[+ MFSK-16
MFSK-32

¥ MFSK-4

[+¥ MFSK-11

[ MFSK-22
MFSK-31

[+ MFSK-64

[¥ MTE3-500

[ MTE3-1000
MTE3-2000
[+ BPSK-31

[+ BPSK-63

[¥] BPSK-G63F

" Clear Al | | 3¢ Close

Receive Modes

FLDigi, lots of modes, here are few

O cw

DominoEX 4
¥ DominoEX 5
¥ DominoEX 8
¥ DominoEX 11
DominoEX 16
¥ DominoEX 22
[+ Feld Hell

[ Slow Hell
Feld Hell X5
¥ Feld Hell X9
¥ FSK Hell

[¥] FSK Hell-105
Hell 80

¥ MFSK-8

¥ MFSK-16

¥ MFSK-32
MFSK-4

¥ MFSK-11

¥ MF5K-22

¥ MFSK-31
MF5SK-64

[ MT&3-500

¥ MTE3-1000
¥ MTE3-2000
[0 BPSK-31

[¥] BPSK-63

¥ BPSK-63F

Clear All | | 3¢ Close

Transmit Modes




Fldigi NBEMS

Narrow Band Emergency Messaging System

RaD | Ta0_ | Twe

| FLMSG: 205

y File Script

| _File Form

B ey

ARRL radiogram
essage’ Records

*PREC
| ROUTINE
PLACE OF ORIG.
( 3 HEAD ME
“TO
FRED TRUEBLOOD

99 PALOMA RD
SARATOGA SPRINGS NY 12866

Help
AutoSend
T||e-"4 jﬂT;;m-;nﬂ-:- Receive | Transmit| Events| Configure
File:| P .txt |
Date time:| 20140816224526

*STN ORIG

hx | KB1TCE |24
TIME FILED
1630L !

|| save |

|| Remove |

Callfinfo| KK5VD Madison, AL EM84or ]
#bytes|6308 | Nbrblks[40 |

Description: | ARRL Propagation Bulletin
"MON DY
OCT 18

Blksize(160 | [ ToTxQ |

TEL: |51
OP NOTE: |

/|Standard Formal

Receive Queue v Auto save on 100% reception
ke [ =1 EIVIAJIVEL XL
2836 SGARN.htm
21F6 K.ixt
FD4B  SGARNZ.txt
6407 X.txt

OP NOTE




Other Sound Card Modes

*‘WSPR
*JT9/65
*SSTV




WSPR, WSJT-X
*Weak Signal Propagation Reporter, beacon only

WSPR implements a protocol designed for probing potential propagation paths with
low-power transmissions. Normal transmissions carry a Station's callsign,
Maidenhead grid locator, and transmitter power in dBm. The program can decode
signals with S/N as low as -28 dB in a 2500 Hz bandwidth. Stations with internet
access can automatically upload their reception reports to a central database called

WSPRnet, which includes a mapping facility. 20 Meters 14.0956
e

% WSPR by K1JT
File Setup View Save Help
741 KSTS

225 VEIRG
211 We5Z

188 N2JR

I i [ Upload spots Band Map
— T/R cycle
e C Rx  20%  25%

— Freguencies (MHz)
Dial freq: | 10.1387

Freg Drift

gras&

2008 Apr 14
- 19:34:14 |

D=ec 0.0




WSPR

% WSPR by K1JT

Tx freq:

DATE

| 2008 Apr 14
19:34 14

I~ Upload spots

—100

EIEX

Band Map

e L

Pactrd -




WSPR

Ham Radio recordings, track 15

2009

Sound Clip

16.848

Created by HRD Logbook


*QRP-LABs Ultimate3S kit, $33




JT-65/gHF WSJT-X

Weak Signal Communication, by K1JT

WSJT offers specific digital protocols optimized for EME (moonbounce), meteor
Scatter, and ionospheric scatter, at VHF/UHF, as well as for HF skywave
propagation. The program can decode fraction-of-a-second signals reflected from
ionized meteor trails and steady signals 10 dB below the audible threshold. Check
the WSJT page and links therein for details about modes JTMS, FSK441, ISCAT,

JT6M, JT65, and JT4. 20 Meters: 14.076

400 nﬂln 800 1000 1200 1400 1600 1 c‘{ll} 2000 2200 2
2 Rt | f |

Rx Frequency
UIC 48 DT Freq Message

« Az 247 1266 by
o 2014 Jan 29
° & 13:36:27 =

130418_179Z wav ng




JT-65HF

12{:3

Band A
DT Freq Heasage 4B DT Freq Message

Ml 14.076 000

ox Cal DX Grid

Monitor: ERILG Loc KN46
2014 Jan 29 = e e
13:36:27 5 B | f nnﬁ].l 079

130418_179Z wav





SSTV

Slow Scan TV

Developed back in the 50s, provides sending and receiving still picture over a voice
circuit.

1 = '__*'=il l l-_,

MMSSTYV, free and popular, 20 Meters 14.230 S ——— RSOISS
Kocumuueckas ctanums «Canot-6»
SSTV from the ISS, 145.800 MHz

1977 - 1982
B HZ15K (HZ215K. MDT) MMSSTY Yer 1.12 [based on 8000Hz]
Fill=  Edit  Wiew © &5

1200 1500 1200
I'|

h |L| IH lql[.'-‘“l Ifl,l lllﬂ I\ | “L“

l )
| I
U' fo A Jiﬂ‘ 'l |“" |U||~|I lullﬂ.. '




SSTV

o HZ15K (HZISK MDT) MMSSTY Yer 1.12 [based on 8000Hz]

1200 1500 1900
I'|

h \ |l. |" I“Iw'u |r.,| 'I.n \ “LH y

A a'
u || JII,'. A Jif\ |-IJ'I IJIHII |h'|||f|.\ o

by Al r:




Digital SSTV

Digital picture file transfer
EasyPal, free and popular, 20 Meters 14.233

Setup

" VE1HBV |

Frame

Time

| Gamma




Digital SSTV

Paste WFPic WFTxt Rptr FTP

" VE1HBV |

Frame|
Time

| Gamma




14.233 MHz @ 2010-08-26 1249

HD SSTV

Ham Radio recordings, track 26

2010

Sound Clip

10.08

eng - 
Created by HRD Logbook


Free DV

Digital voice on HF
Free DV, free and popular, needs two sound cards, 20 Meters 14.236

¥ T EE®

LA
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[
TARNN L il
| 1
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« | Frim Radia Frirm e T Sphkr b Timing & Freguency A ¥




Free DV

¥ T EE®

Bt Erroe Rate

S000Hz 2500HE

Fris Foaia Frirm e T Sphkr b Timing & Freguency A ¥





Hellschreiber

Fax mode from back in the 20s

Feld Hell Club, monthly sprint contests

FLDigi, 20 Meters 14.063

i fldigi - F/IN4SPP

EBX

3350.0

39805
L




Hellschreiber

i fldigi - F/IN4SPP
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radio-hell-fox-long

null

Other

15.627837


Digital Sample Files

Digital Modes - Sight & Sound

BPSK/QPSK
BPSK - Overdriven
Contestia
DominoEX

Feld Hell

Mode Comparison

BPSK-125

BPSK-31 BPSK-63
Spectrum Spectrum Spectrum
Sound Sound Sound

QPSK-31 QPSK-125
Spectrum Spectrum
Sound Sound

PSK-63F PSK-125R
Spectrum Spectrum
Sound Sound

BPSK-500 QPSK-500
Spectrum Spectrum
Sound Sound

www.wlhkj.com/FldigiHelp-3.21/Modes/

BPSK-250

Spectrum
Sound

QPSK-2350
Spectrum
Sound

PSK-250R
Spectrum
Sound

PSK-500R.
Spectrum
Sound




Digital Sample Files

g ttal. Mc:der

G4UCJ's Radio Websne

LAST UPDATED:

SOME DIGITAL MODES USED IN HAM RADIO

Digital modes are becoming more and more popular on the amateur bands. This is mainly due to the following reason: Affordable home PC’s with
built in soundcards. This has brought forth a multitude of decoding software, some free, others not. There are new modes being invented all the time
and keeping track of these is turning into a full time job! One of the main problems encountered by the newcomer to digital modes (or digimodes as
they are known) is how to identify what they are seeing/hearing. Most of the decoding software uses a visual ‘waterfall’ display to facilitate easy
tuning.

With that in mind | went on the bands and captured images of the most common digital modes in use at the moment. Below you will see images of
each mode together with some brief notes on the mode. The images show the most common variant(s) of the mode, although some have many
different “flavours’l | will add to this list as and when | hear/identify a new mode that is being used on a regular basis (last popular ‘new’ one is Olivia
which wasn't around when | did this page on my original site)

Click on the name of the mode (where the name is underlined) to hear an mp3 of how the mode sounds on air (these are to give you an idea of how
that mode sounds, not for analysis purposes) | have included some sound files of mode variants - more to come as | find them}).

PSK31

PSK, or Phase Shift Keying has become the most popular of the newer digital modes. There is a wealth of information on the web regarding BPSK
(Binary PSK) and QPSK (Quadrature PSK)

Because PSK31 has a bandwidth of only 31Hz, many signals can fit into the same bandwidth that would be occupied by an SSB signal (2 4kHz
approx.). It is quite common to see 15 or more signals on a 2_5kHz waterfall display.

10D @00 330 400 W00 ED3 TO 900 SO0 lGDD Q130 130 1300 1400 1500 1600 1730 1000 IS00 2000 zl 2200 320 2400 2300 2EDZ 2700 IM00 2900 3000 BLDZ EEDY 300 3400 3A(

|
% g P < .k 5 - [ i ¢ ¥ \f:
| 4 3 s_ | -

A “clean’ BPSI(31 5|gnal ThIS is how your signal should lookl



And now the 8oo pound digital gorilla




FT8 WSJT-X

Faster, 15 second version JT65, Steven Franke, K9AN, and Joe Taylor,
K1JT

The numeral designates the mode’s 8-frequency shift keying format. Tones are spaced at 6.25
Hz, and an FT8 signal occupies just 50 Hz. Unlike JT65 or JT9, transmit and receive cycles in
FT8 each last about 15 seconds. Like JT65, FT8 requires accurate time synchronization. An auto-
sequencing feature offers the option to respond automatically to the first decoded reply to your
CQ.

“FT8 is an excellent mode for HF DXing and for situations like multi-hop Es on 6 meters, where
deep QSB may make fast and reliable completion of QSOs desirable,” Taylor’s release notes
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FT-8 Activity 40 M, 6 hours

On | 40m v | show signals ¥ |sentfrevdby ¥ | anyone using |FT8 ¥ overthelast 6hours v || Go!

Automatic refresh in 5 minutes, Large markers are monil
on 40




a SHENCEEIY FT8 — Tipping Point for Ham Radio?
Gerald, KSSDR CEOQO, FlexRadio

FT8 counters the current dearth of sunspots

FT8 opens “dead bands”

FT8 is addictive — see em, click em, work em... Boom!

FT8 lets little pistols work DXCC like a big gun

FT8 lets you work the world from small or deed restricted lots

FT8 is a weak signal — not a low power mode (power works the really weak ones)
FT8 lets you work DX on 6m when there would be none

FT8 is suddenly dominating VHF/UHF contesting

FT8 lets you work weak signal DX without proficient CW skills

FT8 decoding to -20 dB SNR is like turning 100W into 10kW




What in your opinion is

"OLD HAM' the best mode




JS8Call

JS8Call bl_..j KN4CRD Home  Download Contact FAQ  Guides «

JS8Call

“The idea with JS8Call is to take the robustness of FT8 mode and layer on a messaging
and network protocol for weak signal communication on HF with a keyboard-to-
keyboard interface. |]S8Call is heavily inspired by : ,and and would
not exist without the hard work and dedication of the many developers in the amateur
radio community.”




From version . 0.5.% the default calling frequencies set up in |S8Call are listed below, but please note
these are not set in stone and can easily be changed in your settings, or you can simply manually retune

your radio to another frequency.

1.842Mhz 3.578Mhz 7.078Mhz
10.130Mhz 14.078Mhz 18.104Mhz
21.078Mhz 24.922Mhz 28.078Mhz

50.318Mhz

Js8call(})
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Hans Summer GOUPL QRP-LABSs kits
QIR[P

QRP Labs Shop

Click here for Shop!

single-band 5W CW er kit, w R beacon and buil g 1t Click!
or 17m [Split, lambic Shop order
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Hans Summer GOUPL QSX Kit

QSX all-band all-mode transceiver

Q5X (QRF Labs 55B Xcvr) is a 40m 35E transceiver. It will have an optional 10-band (180m-10m) filter module, and an optional extruded aluminium enclosure. This
will make an all-band HF all-mode 10W High performance transceiver.

The kit inherits all the functionality of the famous QCX single-band CW transceiver kit but adds SSB, AM, FM, PSK31 and RTTY. This will be the lowest cost all-HF radio
available but also high performance and packed with features. These are the planned features of Q5X:

» Software Defined Radio (SDR) technology with standalone Digital Signal Processing (DSP), no PC required

= \ery high performance 24-bit Analog to Digital Converter (ADC) and 24-bit Digital to Analog Converter (DAC)

» 40m (single band); or with opticnal extra board, 160-10m {10-band, including &0m)

» Modes: 35B, CW, AM, FM, PSK31, RTTY, W5PR beacon

» Power output: 10W from 13.8V supply (power output is adjustable by the fimware)

* Single power supply needed, 12V to 14V

+ USB host interface and connector, for USE keyboard to allow PC-less operation on PSK31 and RTTY

» USDB device interface and connector, for PC CAT Caontrol

» (15X can appearto a PC as a high performance 24-bit USB sound card and radio - for digital modes from a PC e g. FT8, either demodulated or as 1-Q for PC SOR
programs

» Built-in CW [AMBIC keyer {or straight keying also possible) with raised-cosine key-envelope shaping

» [DSP features (selectable sharp filters, AGC, Speech Compression, Moise Reduction etc.)

» Dual microphone inputs (mobile phone headset with VOX, or RJ45 connector for KenwoodYaesu mics)

« Dual VFO (A/B/Split), frequency and message memories

+ Through-hole assembly only

+ Built-in test equipment features for alignment, debugging and general purpose use

« Detailed assembly manual

« Macro facility for user defined sequences of operations, or redefinition of controls

» Front panel: 16 x 2 LCD (yellow/green backlight), 2 rotary encoders, 4 buftons, mic/earphones socket

+ Soft-power on/off switch, the radio saves its state automatically on switch off, so that it starts up in the same state next time

+ Free firmware updates for life, very simple firmware update procedure via a USE memory stic

Q35X is still in development! The above list is subject to change. The following is a FAQ with information about Q5X.



QSX
Single Band ~ $75
10 Band with enclosure ~$150
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YouR[Li: k7age psk

Thanks for listening e |
Randy, K7AGE -

E

Twitter @k7age

Get on the air gEAé’apAc |

June 7, 2014
KA GEIHD]

Be Radio Active
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How is FT8 My computer
working out for is working Asia right




JUST WHEN I &0T UP TO SPEED ON
JT65 AND THEM ON JT9, THEY CAME
OUT WITH FTal
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NOW EVERYBODY'S TALKING ABOUT FT4.
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