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| MODI DIGITALI

Con l'avvento del personal computer, i radioamatori sono stati i primi a fare
sperimentazione di trasmissioni in digitale....

.. anche se il primo modo digitale usato dai radioamatori e stato |I C che non ha
blsogno del computer per essere modulato...
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Digital Modes Samples
| I | | |

m

Click on a digital mode below to hear a brief sample of the sound these modes make. Hopefully this page will help you identify a mode you've
heard (or help me identify ones others have heard!). Many folks have submitted excellent quality, lengthy files which are no trouble for me to
accept, but | do generally drop the sampling rate and length to make them more reasonable to download over a slower line. The intent here is
more for recognition by ear than for signal analysis. My page focuses on what hams call "Utility” modes or "Utes”. Additional amateur radio
mode links are at the bottom of the page.

Send me your .wav files of digital modes not featured and Il happily add it, paying credit where due. High sample rates and large files are
encouraged. Please include frequency and user info to help ID your sample. Your comments or clarifications are always welcome. Send mail to
garyhahn@wi.rr.com.

Send mail to:|garyhahn@uwi.rr.com 6/19/2009|Uncompressed files link - good luck
Sound Acronym Description Common Fregs (Links Special Thanks
CW 20 wpm Continuous Wave (Continous Wave is technically a More info

modulation scheme, but the term
CW is often used interchangeably
with Morse Code. This sample is
keyed at 20 words per minute
Many repeaters ID in Morse Code.

JT65 Weak signal mode used to make (14075 KHz USB |WSJT John KCOBMF, Bob
contacts all over the world with 10- VE2HAR
15 watts of power.

RTTY 45 baud Radio TeleTYpe |Sends text as 5 bit characters with [14075 KHz USB |More info

no error correction. 45 baud is the
Amateur standard.

RTTY 75 baud Radio TeleTYpe |Same as above, except faster. 10536 kHz USB
Commonly used in weather data
_Vtransfer, | 2
#100%
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Latest update: 25-Apr-2010 (added ROS mode)
Update: 30 March 2010 (cleaned up dead links, added & cleaned up recordings, added waterfalls, added JT65A)
NOTE: users have observed that sometimes it may take a while (10-20 sec) before a sound files "connects"...

[sound clips] [waterfall spectra]  [mode descriptions]

These are several files with examples of sounds from digital radio modes on short wave. More info on most of these modes is provided at the bottom of this page.

@ Hellschreiber (Typenbildfeldfernschreiber)
@ FeldHell
@ Feld-Hel QSO (18 minutes recording of the weekly Sunday euro Hell Net on 3577-3582 kHz at 15:00-15:30 UTC; recorded on 14 sept 2008 by Bill, KASVIT, via this great web-
SODR in The Netherlands)
Hell-72 GL (sorry, poor quality)
Hell-80 (actual QSO with start-stop and synchronous transmissions)
Hell-80 (asychronous mode)
Hell FM-105
Hell FM-245
Hell PSK-105
Hell PSK-245
Hell FSK-105
Hell-FSK-245
C/MT Hell - text appears in waterfall display
Duplo Hell

Hell. Thomson

#100% v
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http://www.iOhjn.it/RTTY%20PER%20CHI%20INCOMINCIA.pdf

L2l N RTTY per chi incomincia

Gactano (Guy) Caprara

Ho ritenuto utile raccogliere in un unico documento gli aspetti principali riguardanti le trasmissioni
radioamatoriali in RTTY. Queste note hanno |lo scopo di aiutare il novizio che si avvicina a questo modo
di trasmissione ma anche essere un pro-memoria che puo tornare utile all’'operatore piu esperto.

Il documento & focalizzato sulluso del software MMTTY che €& ritenuto il miglior decodificatore
disponibile. In particolare vedremo MMTTY inserito nel software per contest QARTest di Paolo
IK3QAR.

Premetto che la maggior parte del documento € tratta da materiale reperito sui siti in Bibliografia e
dall'Help di MMTTY. Una raccomandazione che non mi stancherdé mai di fare € di leggersi con
attenzione il Manuale di QARTest. Scoprirete diverse funzioni che qui non sono citate ma che utilizzate
come si deve risultano estremamente utili in contest..

RTTY

L'RTTY € un sistema di trasmissione digitale che utilizza il codice Baudot a 5 bits. Questo significa
che ogni carattere € formato da 5 bits anche se in realta ne vengono trasmessi 8 in quanto vi € la
presenza di uno start bit e di 2 stop bit. Normalmente in HF si usa una baud rate (velocita) di 45.45
baud che & I'equivalente di 60 wpm (word per minute = parole al minuto). Anche se questa € la velocita
standard capita a volte di imbattersi in trasmissioni piu veloci come 50 baud (66 wpm) ma anche di 75
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http://www.iOhjn.it/RTTY%20tips%20&%20tricks.pdf

2Rl IN RTTY Contest — Tips & Tricks

Gactano (Guy) Caprara

I MESSAGGI DI QARTEST IN CONTEST RTITY

QARTest per ogni tipo di contest propone dei propri messaggi di default.

D1 seguito trovate 1 miei messaggi di QARTest per il Contest Sezioni HF categoria RTTY. Tenete presente
che potete programmare 1 messaggi a vostro piacimento anche durante lo svolgimento del Contest (a me
capita spesso). Quelli che vi propongo sono a scopo di esempio.

I1 Contest delle Sezioni HF prevede lo scambio dell’RST e del codice della Sezione (per ARI Colli Albani
¢ 0013).

SUGGERIMENTO: una volta individuati, sulla base dell’esperienza, quali sono 1 messaggi che meglio si
adattano al vostro modo di operare. potete usare il comando “Esporta™ e salvarli cosi in un file che potrete
richiamare ad ogni nuovo contest. In tal caso vanno personalizzate in base al contest le aree contrassegnate in
giallo

Noterete che alla fine dei messaggi non ho usato i caratteri finali “K” o “BK™. in contest sono totalmente
mutili ed allungano solo 1l messaggio trasmesso. Inoltre. quasi tutti 1 messaggi iniziano con {CR} per far si
che il nostro messaggio venga trasmesso su una nuova riga evitando cosi di confonderlo col noise che il
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http://www.arrl.org/band-plan

160 Meters (1.8-2.0 MHz):

1.800 - 2.000 Cw

1.800-1.810 Digital Modes

1.810 CW QRP

1.843-2.000 SSB, SSTV and other wideband modes
1.910 SSB QRP

1.995 - 2.000 Experimental

1.999 - 2.000 Beacons

' 80 Meters (3.5-4.0 MHz):

3.590 RTTY/Data DX
3.570-3.600 RTTY/Data
3.790-3.800 DX window

3.845 SSTV

3.885 AM calling frequency

" 40 Meters (7.0-7.3 MHz):

7.040 RTTY/Data DX
7.080-7.125 RTTY/Data

7171 SSTV

7.290 AM calling frequency
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http://www.arrl.org/band-plan

30 Meters (10.1-10.15 MHz):

10.130-10.140 RTTY

10.140-10.150 Packet

20 Meters (14.0-14.35 MHz):

14.070-14.095 RTTY
14.095-14.0995 Packet

14.100 NCDXF Beacons
14.1005-14.112 Packet

14.230 SSTV

14.286 AM calling frequency

17 Meters (18.068-18.168 MHz):

18.100-18.105 RTTY

18.105-18.110 Packet

15 Meters (21.0-21.45 MH2z):

21.070-21.110 RTTY/Data

21.340 SSTV
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http://www.arrl.org/band-plan

12 Meters (24.89-24.99 MHz):

24.920-24.925

RTTY

24.925-24.930

Packet

10 Meters (28-29.7 MHz):

28.000-28.070 Cw
28.070-28.150 RTTY
28.150-28.190 CwW
28.200-28.300 Beacons
28.300-29.300 Phone

28.680 SSTV
29.000-29.200 AM

29.300-29.510 Satellite Downlinks

29.520-29.590

Repeater Inputs

29.600

FM Simplex

29.610-29.700

Repeater Qutputs




Fifty Years of

RTTY

RJCDROMS.COM

Band Plan RTTY

3.600 +/-20KHz

RTTY Control panel 7.040  +/-5 KHz

Viewly] Option(0] Profiles(5) 10.145 +/- 5 KHz

14.090 +/-10 KHz
18.105 +/-5KHz
21.100 +/-20 KHz
24.925 +/-5KHz
28.100 +/-50 KHz

50.600

144.600

432.600 (FSK/PSK)
433.600 (FM/AFSK)

1296.600
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IL COMPUTER ed i PROGRAMMI

B e «fv? Porta RS-232 (COMXx)

Porta USB

Scheda audio

Ingresso ed uscita audio

Software per la gestione dell’interfaccia commercia le (router virtuale)
Software per la gestione dei modi digitali
MMTTY MM hamsoft di JEBHHT Makoto Mori
MMSSTV - MMVARI http://hamsoft.ca/

MIXW  (ver. 2x 0 3) http://mixw.net/



FT-857D + Interface IZODXD + MixW
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Configurazione MixW con FT-857D e interface DXD
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Configurazione MixW con FT-857D e interface DXD

3¢ IKOUTM - Current log: MixW2.log(CSV)
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Configurazione MixW con FT-857D e interface DXD
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Configurazione MixW con FT-857D e interface DXD
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Configurazione MixW con FT-857D e interface DXD
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Configurazione MixW con FT-857D e interface DXD
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Configurazione MixW con FT-857D e interface DXD
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Configurazione MixW con FT-857D e interface DXD
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Mode | Freq Date utc | cal | Name |. aTtH RS | RS1| Notes -_ — lEq:%T.DﬂiD.SEB >||LsB _vj
— " =S i =g _.
Qso m
Qs0 3¢ Edit user macro
| 7040,328 [ 18034

1| RTTY
e b =] ] b acro: ]F1 - Label: | EH gen Clear I ak. | Eancel]

Tent:
WHLYTILYRH=O TR Subszet: 1Te:-:t Macros Lj
kF CO CODE <MyCalLls <MyCALL: AR

<RxANDCLEAR

LWV EALE> - vour callzign |
LMY MAIMCALL> - the zame, without /P, etc. =
<MY MAME > - vour name

S5 |1<MYOTHS - pour OTH =
CMWYWAWLOC - pour WA locator
<CALL> - callsign of ather station
<MAME > - name of other station operator
<ATH> - ATH of ather ztation
LaMWLOCs -WwWha locatar of other ztation
<MOTES> - Maotes field
<R5TR» -RST Recered

[£

i

i"..!' start @ [ f. ! “‘J 3¢ 2 S IKOUTM - Current log, . [ EE] Muato Documento di .. . Rtk T lm | Lt )



Configurazione MixW con FT-857D e interface DXD

mES

| £ gen| Risp ger| Fisp call| Iny RSE| 350+Per] Conds | Bye 5K | RispTest|  Thanks| agan | k| CLEAR]

Eq[F00038 <]|l5e =]

Mode | Freq Date uTcC Call Name QTH R5 | R51 | Notes — =
0 . | copy
Qso | $¢ Text colors 0 sl KO ! m
Qso | '

0 |ilml -40

1 | RTTY |7040,328 | 18/03/2013 |06:25:04 ]HX Eane Selected calar:
M > = Received test

Tranzmitted text

our own call .
WY LY TILYRH=D Mew call Chanhge color...

KE Mew country
Mew multiplier :
Hew W Presiew:
(50 before
F.eyboard pane
Background
Tenxt Sample
R windows
Background
Tent
Log bar
Background
Highlighted row

Text Cloze

R¥ 59 AFC Lock Smap [906,0Hz 45bd, 170 Hz RTTY [18/03/2013 [06:25:04

‘4 Start & W /OIS T 3¢ IKOUTM - Current log... oo Documento di ... W (Ll ) ' Ty s



Configurazione MixW con FT-857D e interface DXD

- 5]

Mode | Freq Date uTcC

——r Fg 7040328 ~||Lse  +
Q50 lakdi m
Q50 |2/ | EO = !
Q50 TIpD di carattere: Shile: FPunti: -
7040,328 | 18/03/2013 |06:25:20 eidana Mormale 10 oK. | i fm | 40
-
| J —l X | 3| iner Hand ITC ~ [Carsivo e Ame |
€} Vivaldi Graszzetio 12 :
WYLYLILYRH®O 8 ﬁlr.iandciirgir Script [Arazzetto corgivo :Ilg —
o O webditas - 18
{} “wide Latin o n ™
~Ezempio-
AaBbYyZz
Scrittura;
| Occidentale Lj

R¥ 59 AFC Lock Smap [906,0Hz 45bd, 170 Hz RTTY [18/03/2013 [06:25:20

[—— - — — . -
J".-' start & i f_': | F'E:_'I b 4 i & IKOUTM - Current log... EE' Mucien Documento di .




Configurazione MixW con FT-857D e interface DXD

3¢ IKOUTM - Current log; MixW 2. log{C5V)
File Edit BEskES Options  Yiew Configure  Help

CQ gen _: 2 Conds | ByeSK | RispTes| Thanks| #gain | k| CLESR|

A
FM Call Name | QTH RS | Rs1| Nates ] Egl7oa03ze +|[lse +
QE0 BPSK31 0 lsinl BD
QPIK3L | i
e 09 5499 (599 =l oo E R s
W RITY ;
&a’ | | Packst L] g
Pactar
WYLYL)|  Amtor
KF TF3K
Throb
MTES
Hellschreiber
Fax
55TY

=

Inverted

Mode setkings...

Character encoding Far this mode  #
Cukput amplitude for this mode. ..

7040
! ' Heronneck !
Additional rmodes b
Additional modes settings. ..
THZ modes »

THNC modes settings. ..

[R% S5 AFC Lock Snap 906,0Hz  45bd, 170Hz RTTY [18/03/2013 06:21:09 2

‘4 start € O /2 - BT 3¢ IKOUTM- Current log... e e R
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Microham USB Interface Il

USB Interface 1l

S e A SuTrUTY
ore

o O

BoVMD CAr g

Impostare la ‘ponticellatura’ a seconda
del modello di RTX che verra collegato

(FUNZIONAMENTO DEL CAT)



‘Microham USB Interface Il - configurazione

w# USE Interface IT |

“Ports | Audio Mixer |

Create Virtual Serial Ports

Select one or more virkual serial ports bo be created,
It may kake a long time in Windows 968/ME, be patient.

ET
| ComM2 il
| lcome

COM3

COM10

| comit

| comiz =

| COMI13

| COMI14

ComMIs
| COMIG

CoM17

COM1G v

[ 0K J [ Cancel

0  moew [MTTY-EASYLOG

USE Intetface 1T connected

"Jaf start & & . ;& TROLITM - Glirtent lo




Microham USB Interface Il - configurazione

e microHAM USB Device Router 7.2.4

Rouket Preset Device VWirkual Port  Help

w USE Interface 11 |

Ports | Audio Mixer |

Radio: %ICOMS v | closed |

Cw: |coMe v DTR open B | Test

PTT: |COME  +| RTS open | Test

S0l nome v | TS |

USE Interface 1T connected




Microham USB Interface Il - configurazione

= microHAM USB Device Router 7.2.4

Rouket Preset Device VWirkual Port  Help

w USE Interface 11 |

| porks | Audio Mixer |

TH = R =
iReaItek HD Audio aukput s | |Realtek HDWA Primary input (% |
iWave (left) » | IMicroFono {left) w |
MASTER WAVE [145TER LINE
| M 0dE
>
L> - -10dB
L 2| - -anam
:
= - z0um
H
=| - -40d8
= | - -s0dE
=
=| - -mdE
a0 a9 A B3 =1 - -a0dE

Sampling: E4BDDDH2 v

k1D

Wirtual serial ports routing and RX(TX volumes setup USE Interface IT connected

‘4 start &




- Microham USB Interface Il - configurazione

w USB Interface 11 |

Ports | Audio Mixer |

General I Band Map [ Digital Band Map |
Audio Devices | oK || USE |

() Don't use audio devices
() Manually assign audio devices

() Automatically assian microH&M audio devices

[ Assign microHAM audio devices ]

Show list of audio devices ]

[ Cancel ] [ [s]4

LISE Inkerface 11 connected




" Microham USB Interface Iléconfigufazione '




ICOM IC-756 PRO Il e Microham USB Ii

—— Azzerare il guadagno
microfonico

HF/BOMHE TRANSCEIVER

om0 M & e

, , e Azzerare il compressore

BAL-9-NR

FSK o AFSK ?

Freqguency Shift Keying




ICOM IC-756 PRO lli

\ H\Hliw jmlm!ww.‘ },. "

rITTI‘] o I c:‘.u. 172 S50

WE T 1.

i ‘uunmnmmu e mnm ST O mwmmwv
lﬂE;‘Mf 1T !! £ .a
> turn OH,

HOFHGEEZRUTLEL: SECUML Sgn

REAGLT

B3 7. 15300, &1 C7 | COUEGPHACHYWEEL
Pl » FLlE K WBRE RS

Mo
- T —— v —— sy

2 F-3 F-4 P-5
REC/PLAY

v ’ . CW/RTTY AM/FM FILTER E IT/SET :
‘Le'freqiienze di‘Mark & d| Space in trasmissione sono gestite direttamente dall'RTX

(che quindi deve disporre del modo "FSK" o "RTTY") tramite un modulatore'interno:




ICOM IC-756 PRO lli

Ne"'AFSK (Audio FSK) invece, la gestione del mark e dello space sono demandati ad

un oscillatore audio esterno aII RTX Wuare su PC)

HF/50MHz TRANSCEIVER

., T | @m2. ak rﬁi 'n
g il LSB BN i

IC-756PROII L ki

ER MONITOR NB NR
-

-2-RF/SQL BAL-S-NR

~

-

- > —

F-5

’ 'SSB CW/RTTY AM/FM " FILTER "EXIT/SET
ELAY K YEED




ICOM IC-756 PRO Il e Microham USB Ii

0% IWORM - Current log: MixW2.log(C534

File Edit Mode Options Vi ‘b

Perzonal Data...

| .fi".utaEI]| ‘ Cal3 | Cal | o _| Interface language...
[ Mode |F Dat UTC
il i o | Default macros...

Qso _
[Qs0 | Macros for this maode...
G50 l Macros for this contest...
DSD

RTTY 14083} 13/03/2013 [18: 2Ei': ¥ | Merge macros

4 4 4 4 ]_‘ Text colors...

TREIMORYWEZORZUBYBIVYJREIYUVPZS Fonts
FETESFZIUJGZINYC, 9, 4.+ 16741
818381 52610658%7 668" /! 1 094+
6’ X3X+6x’6442$'? / 5v7JD DE R6J
FYHYESEW, "SEXY

Disable CAT
/ TRCVR CAT/PTT...
~ |

LPT port settings...

Secondary PTT port
FSK port

Winkey port

TMNC emulation...

Rotor

Disable sound device

Output volume...

Input volume...

TMNC settings...

Interface Setup Wizard...

Sound device settings...

Jgg

BN EER 55

£h RST_Recy |[Maotes

533

18l

66&: 0" 1$=)

] | & | B0

{RX Sq |

Eg .]14.083.958 l] [Lse -]

AFC | Lock|Snap [2152,0 Hz 45 bd, 170 Hz |RTTY [13/03/2013 .;18:26:592




ICOM IC-756 PRO Il e Microham USB II

RTTY (14082 504 | 18/03/2013 | 06:35:07

Do fE] O] fa] |

+/3+4

16!"#67806!

4760844314121

S1-LB22 =+y3 7

HIEED O,

=23

I6Y6+E4EE++) 2'2'3128%

J'#39

V9 4=EE, +# 1SYYSSMU BDRNDRYFENYILHZZT
KYZYUFZZNYHZRZYDSH
GFRFRZGZCYEQRGEYBSSHDT YIGRETWLIYOHY Y SNZ
DDEZYWYSRUC. Y 2-+4," —6)!4f!6

14080
I

Em oM [

_55({ T . Ry
ca gen| Rizp gen| Rizp call|3nl_l,l HSd 350+Per Conds | Bye SK| HispTest| Thanks| Again | 4% | o |
Mode | Freq Date uTc call | Name | QTH | RST,| RS1| Notes |
Qso 1 iz o L L
Qs0 3{ PTT @& CAT
Qs0

Detailz [~ Dizabled

[ Savelequencyonesit [~ Display zern beat frequency
I~ PTT wia CAT command Earcamsction Hz)
[ CWw! via CAT command
Global [0
[” Cw out via soundeard =i
I Cwis LSE use o

v AFSK in place of FSE o iD—
| .
i H
L pitch ’ig_uu— 5 e
;
Diefault digi made m THta R [0

v Mouze wheel for tuning  Sensitivity, Hzdtick (500

]

1]

| =/n| &O

i ['m | -40

|Eq 14082504 ~|[LsB ]




ICOM IC-756 PRO Il e Microham USB II

ca gen| Rizp gen| Rizp call|]nly qu %SQ+F’er| Conds | Bye 5K | HispTest| Thanks| Again | e | S |
Mode | Freq Date uTC Call | Name | QTH | RST, | RS1| Notes | — ) |Eq|14082504 =|[lsE |

Qs0 == T T T i | 2 m

Qso i] | s/ | 6O

Qs0o

CaT  |ICOM v oK T ; ;
1| RTTY |14082,504 |18/03/2013 |06:35:27 | 4 O Iilml-40
- todel  |IC-756RPM3 -

Ml X| EH odel | Cancel
JEd=Eg +#15VYSSMU BDENDRYFRBNYILHZEZT —; A
KY¥ZYUFZZNYHZRZYDSH 3¢ Serial port
GFREFRZGZCYEQRGEYBSSHD TYIGRETWUYOHY Y SHNZ

DDEZYWYSRUO.)'2-+4,' -6)145!6,0+6 | "-6EA4E6+ Pot [COMS” = ok
Bt =l ok |

$5 Baudiate [1200 = T
_4$$#|4$II .

I-aWSI T] Data bits |8 -

L Parity | Mone LJ

ROYCE
HDGFKTO? Stop bits |2 ﬂ
#+'8'1#9 '
+84'4

LW pitch gl Hz
he {l— Cigi ]
Default digi mode m ol bo Rx: |0

¥ Mouze wheel for tuning — Sensitivity, Hz/tick (500

74 Start e o EiE /R ? 0 : ) : ' % ¢ IKOUTM - Current log. ..




ICOM IC-756 PRO Il e Microham USB Ii

BN EER 55

0% IWORM - Current log: MixW2.log(C534

File Edit Mode Options Vi P
Personal Data...

:_'ﬁ'uml:_ﬂ t ‘ I:a"3| el | i _| Interface language... J =

tode . Freq .Date UTC | £h HST Recy Nu:utes
o { Default macros...
DQSD | Macros for this mode...
50 l Macros for this contest...
DSD
RTTY | 14083 13/03/2013 1825"_' ¥ Merge macros 539
4 4 4 4 Text colars... L] H
YRKHQRYWRZQRZUETEIYYJREJYW?PEE; Fonts » S I
FEYESFZINIGEIMYC 8", 4.+ 167 4( 5
881835 152616%36%7'666" /1 1094+ Interface Setup Wizard... B6E: 0" 1$=) Lill lsin | EO
6'/3/+6/644287:/ 5v1ID DE R6J _ Lt
PYMVPSKW, "8EXY it i i FST:542 0 | (m ] 40
| bl L Fo 14083968 ~|[LSB  ~|
LPT port settings... m

Secondary PTT port b
FSK port »
Winkey port k
TMNC emulation...

Rotor k

Disable scund device
Sound device settings...

Output volume...

Input volume... . ) | _ _
{RX Sq |AFC | Lock|Snap (21520 Hz 45 bd, 170 Hz [RTTY [13/03/2013 [18:26:59 2

TMNC settings...




ICOM IC-756 PRO Il e Microham USB II

. Co gen|Hispgen| Hispcalll]nIyHSd 350 +Per Conds| EyeSK|HispTe$t| Thanks| Again| 4% | o |
Mode | Freq Date uTc Call Name GTH RST, | R57 | Notes
Q30
Qs0
Qs0

RTTY (14082 504 | 18/03/2013 | 06:36:47

599 (5899

]

1]

| =/n| &O

i ['m | -40

|Eq 14082504 ~|[LsB ]

| [e | (B (x| (=] |
EE

67§+
£
(

EIYYAYZOIET - 7416+ 656 B2E466
370

EBRE WHCHHE

HYDRZ

FHWBEHIDHEYDF

¥

DEE'743+306'2'4 #26+

ZZ1 KNIOGETIBGES, & + 604 # 16550 147-1 19" 13644 002+04

4688856 5F76ILSY YSBDW ALISLRIFKEHSRERU NE 1Y ¥ WESWCZZUINYEMNIES

Bald rate j
Data bits |8 -
Parity |None hd ™ Ecto

Stop bits |1 |

Cancel

[ Dizable device

Hardware flavs control

14082
|

% ¢ IKOUTM - Current log..




ICOM IC-756 PRO Il e Microham USB Ii

0% IWORM - Current log: MixW2.log(C534

File Edit Mode Options Vi ‘b

Cduott| co | cal3| cal | TR ] |
[ Mode |Freq |[Date UTC |

P -

0s0 |

= '

ATTY 14093, T3/03/2073 |16 25E

JJJJI—‘

TREIMORYWEZORZUBYBIVYJREIYUVPZS
FETESFZIUJGZINYC, 9, 4.+ 16741
818381 52610658%7 668" /! 1 094+
6’ X3X+6x’6442$'? / 5v7JD DE R6J
FYHYESEW, "SEXY

Perzonal Data...

Interface language...

Default macros...

Macros for this mode...

Macros for this contest...

Merge macros

Text colors...
Fonts

Interface Setup Wizard...

Dizable CAT
TRCVRE CAT/PTT...

LPT port settings...
Secondary PTT port
FSK port

Winkey port

TMNC emulation...

Rotor

Disable sound device

ound device settings...

Output volume...

Input volume...

TMNC settings...

Jgg

BN EER 55

£h RST_Recy |[Maotes
539
> 8
B6E: 0" 1$=)

] | & | B0

{RX Sq |

Eg .]14.083.958 l] [Lse -]

AFC | Lock|Snap [2152,0 Hz 45 bd, 170 Hz |RTTY [13/03/2013 .;18:26:592




ICOM IC-756 PRO Il e Microham USB II

co genl Rizp gen| Rizp caII| Jrly HSE‘ 38Q+Pel| Conds | Bye SK | HispTest| Thanks| Again | £ | E53 |
Mode | Freq Date uTC call Meme | QTH RST, | RS1| Notes — ] |Fq 14082504 ~||ise =]

aso ' {44402

Qs0 a | #/n | EO

Qso Lo >

1 |RTTY [14082,504 (180372013 |06:37:28 _ 599 |599 : 0 i Im|-40

e » =N & Sound Device Settings p
H ; =
(28 +E143 (BRI |5 o card [intemal o external] ok

' zg

-$13693+2+ 147EH#+6 4

JE36/314-3866+ 1+ / Litput |Healtek HO Awudio output
T -#2567'45+E8

52?4$$2 i Samplerate: 11025

)5;2#.‘5# Clack adiustment, ppr:

'6 B#BO6$3'3#'T722 ='54767I0# Re |0 Te: (11012

‘o
o Sound higtany: 120 Te0
i =

w
Spectum speed: | Slow - :

Input: |F|ealtek HDA Prirary input Cancel

Pl

#
|

Calibrate...

DSPfiter  [Mone =)

FFT windaw | Cosine ﬂ

Full duplex T Dizabled [
Audio processing: |Message-based [standard) Ll

Ew oM R = USBDISKIE: ) Schermate MR e M .. 3¢ IKOUTH - Current og... ! ¥
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YAESU FT-1000MP ,

METER o S— : — guadagno

IC/SWHR

S R microfonico

VeC/MIC

e gy —

amay | Azzerare |l
aliiladl COMpressore audio

1PO A/B RX
oA Wek  TAem  TRPT
s ——

LIN
BX ANT OFF ON

—
4135 I:J ouT H’W TX GND l
] ' ¥

PACKET . Ry P17 accfiatch se
, : " :



YAESU FT-1000MP e Microham USB Ii

0% IWORM - Current log: MixW2.log(C534

File Edit Mode Options Vi ‘b

Perzonal Data...

| .fi".utaEI]| ‘ Cal3 | Cal | o _| Interface language...
[ Mode |F Dat UTC
il i o | Default macros...

Qso _
[Qs0 | Macros for this maode...
G50 l Macros for this contest...
DSD

RTTY 14083} 13/03/2013 [18: 2Ei': ¥ | Merge macros

4 4 4 4 ]_‘ Text colors...

TREIMORYWEZORZUBYBIVYJREIYUVPZS Fonts
FETESFZIUJGZINYC, 9, 4.+ 16741
818381 52610658%7 668" /! 1 094+
6’ X3X+6x’6442$'? / 5v7JD DE R6J
FYHYESEW, "SEXY

Disable CAT
/ TRCVR CAT/PTT...
~ |

LPT port settings...

Secondary PTT port
FSK port

Winkey port

TMNC emulation...

Rotor

Disable sound device

Output volume...

Input volume...

TMNC settings...

Interface Setup Wizard...

Sound device settings...

Jgg

BN EER 55

£h RST_Recy |[Maotes

533

18l

66&: 0" 1$=)

] | & | B0

{RX Sq |

Eg .]14.083.958 l] [Lse -]

AFC | Lock|Snap [2152,0 Hz 45 bd, 170 Hz |RTTY [13/03/2013 .;18:26:592




YAESU FT-1000MP e Microham USB Ii

3 A Curren o WixW2.og(CSV) B

Q50 | Mode | Freq Date uTC Call g 7040328 = |IPKT |
Qso ﬂ 0 lsinl EO
Q30 T

RTTY | 7040,328 (180372013 (06:48:20 s S et
| terface /
¥Z SIPH |CE|M5[4EIIIIII] ( Details >r Disabled
noyonext [ Digplay 2ero beat frequency
[ PTT wia CAT command Caknention e
[ Cw wia CAT command
: Global 1]
[ Cw out via soundcard
[ CwisLSE ISB 1]
W AFSE inplace o
L5E 1]
‘ DIG [vaszu) iz O |I_:I
Cw pitch z Hz
pee Dig 0

R¥ 53 WBFC Lock|Snap [908,0Hz  45bd, 170Hz RTTY [18/03/2013 064820 2

& & /2S¢ I \ | Schermat L & IKOLTM - Curren..,




YAESU FT-1000MP e Microham USB Ii

Co gen| Rizp gen| Rizp u:aII| Trly FHSE* 45Q+Per{ Conds ‘ Eue Sg;{}’ T BECAT

Q50 | Mode | Freq Date uTcC Call
Q50
Qs0
Qs0
RTTY | 7040,328 ( 18/03/2013 |06:48:30

JJJJI

¥Z SIIPH

*J start

e

III"-I

G 1

CAT  |YAESU -
Model |FT-1000mp =

Part |COMS *

Baudrate |4200 -

Databitz |8 -

oK.

Conce —— KRR
= - O i lm]-40
34 Serial port @

Lol

Fg|7.040328 ~||PKT |

Cancel

i

LW pitch IBDD Rz

Default digi mode: | 5B

Digi

T

Teto B [0

W Mousze wheel for tuning  Sensitraty, HzAick |500

r@. ‘5chermate MIXe.,.

RY 15q WFC Lock |Snap [908,0Hz

& IKOUTM - Curren...

45 bd, 170 Hz RTTY 18/03/2013 [06:48:30
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BN EER 55

0% IWORM - Current log: MixW2.log(C534

File Edit Mode Options Vi P
Personal Data...

:_'ﬁ'uml:_ﬂ t ‘ I:a"3| el | i _| Interface language... J =

tode . Freq .Date UTC | £h HST Recy Nu:utes
o { Default macros...
DQSD | Macros for this mode...
50 l Macros for this contest...
DSD
RTTY | 14083 13/03/2013 1825"_' ¥ Merge macros 539
4 4 4 4 Text colars... L] H
YRKHQRYWRZQRZUETEIYYJREJYW?PEE; Fonts » S I
FEYESFZINIGEIMYC 8", 4.+ 167 4( 5
881835 152616%36%7'666" /1 1094+ Interface Setup Wizard... B6E: 0" 1$=) Lill lsin | EO
6'/3/+6/644287:/ 5v1ID DE R6J _ Lt
PYMVPSKW, "8EXY it i i FST:542 0 | (m ] 40
| bl L Fo 14083968 ~|[LSB  ~|
LPT port settings... m

Secondary PTT port b
FSK port »
Winkey port k
TMNC emulation...

Rotor k

Disable scund device
Sound device settings...

Output volume...

Input volume... . ) | _ _
{RX Sq |AFC | Lock|Snap (21520 Hz 45 bd, 170 Hz [RTTY [13/03/2013 [18:26:59 2

TMNC settings...
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i ratisk PR ety

i : . : L s e EE;@I

£ gen | Risp ger| Fisp call| I RSH. 350+Ped Conds | Bye Sk | RispTes| Thenks| agan | k| CLEsR ]|

QS0 | Mode | Freq Date uTcC Call MName QTH RS | R51 | Notes
Qs0
Qso

Fy |7.040.328  ~||PKT =]

P (O

Qso . [ |
1 | RTTY | 7040,328 | 18/03/2013 |06:48:55 34 PTT/CWITNC Serial port 0 Tilm] 40
g’ x| &

Cancel

Y¥Z SIIPH
Baud rate

Data bitz |8 -
[None  ~]

Parity | None >, [ :Ecka

Stop bits |1 LJ I Dizable device

Hardware flow control

040
|

R¥ 59 WPC Lock|Snap [908,0 Hz

"V start & w0 Wy ol cherm 5 ¢ IKDUTM - Curren. . [J:;-V.
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BN EER 55

0% IWORM - Current log: MixW2.log(C534

File Edit Mode Options Vi P
Personal Data...

:_'ﬁ'uml:_ﬂ t ‘ I:a"3| el | i _| Interface language... J =

tode . Freq .Date UTC | £h HST Recy Nu:utes
o { Default macros...
DQSD | Macros for this mode...
50 l Macros for this contest...
DSD
RTTY | 14083 13/03/2013 1825"_' ¥ Merge macros 539
4 4 4 4 Text colars... L] H
YRKHQRYWRZQRZUETEIYYJREJYW?PEE; Fonts » S I
FEYESFZINIGEIMYC 8", 4.+ 167 4( 5
881835 152616%36%7'666" /1 1094+ Interface Setup Wizard... B6E: 0" 1$=) Lill lsin | EO
6'/3/+6/644287:/ 5v1ID DE R6J _ Lt
PYMVPSKW, "8EXY it i i FST:542 0 | (m ] 40
| bl L Fo 14083968 ~|[LSB  ~|
LPT port settings... m

Secondary PTT port b
FSK port »
Winkey port k
TMNC emulation...

Rotor k

Disable scund device
Sound device settings...

Output volume...

Input volume... . ) | _ _
{RX Sq |AFC | Lock|Snap (21520 Hz 45 bd, 170 Hz [RTTY [13/03/2013 [18:26:59 2

TMNC settings...




YAESU FT-1000MP e Microham USB Ii

Q50 | Mode | Freq Date uTcC
Q50
Qs0
Qs0
RTTY | 7040,328 | 18/03/2013 |06:49:11

6 |

LB O fE ) |

]

¥Z SIIPH

+y start

7039

€& & O - R ¢

3¢ Sound Device Settings

Device: Ei aurid eard [intemal or external]
Input: |F|ea|tek HD Audio [nput Li Cancel
Cutput |F|ea|tek HD Audio output Li Calibrate. .. ‘

11025

1~ Clock adjustment, ppro:

Rw=: (11089

"20— 3RO
Spectium speed: |5||:uw -

Samplerate:

Sound histon:

DSPfiter  [Mone

FFT window |Cosine |

Full duplex T

=l

n

| 'sfn | BO

[i lm | -40

Fg|7.040328 ~||PKT |

T (11012

Dizabled |~

Audio processing, |Message-hased [standard)

=

| T schermate I




 YAESU FT-1000MP e Microham USB Il




Advertisem:[>

Download Manager
@ Down I oa d Increases download speed with built-in download logic

accelerator, resume and schedule downloads

— Q P —
MMTTY

BY
JE3HHT - Makoto Mori

RTTY with Windows and Soundcard
WinXP - Vista - Win7

"MMTTY is free for Amateur Radio Use”

Click for full screen view



[ Control
FIs
Jo3

¢ 5/ IFEAMOP]

~ w Control Panel

N Option{2)  Profiles(s)  Program(P) HelpiH)

Ak
Cantral Panel Size

[

Trpe

HAM

falish

Macro Butkons

FFT Display

FFT width

FFT Sensitivity
FFT Response
x¥5cope
“Y¥Scope Size
#¥Scope Qualiby

Scope Chrl+0

!

EFF

RY

EE

CoZ

col

Ly

Lj His ]599 L] 114

Clear Rz Window
Show Bukton Hink

LogData List. .. Chrl+L
Current Q50 Data,.. Crrl+D

Clear

1X1 DELE

Edit

Both wrait

[ @ Mueys Docurmento di

Mty




Control

THOFF ||

DEm 1 Diata 1 In

FIz
Uos
T

| Demol

Mlatk
Fhift
BW
AV

Slunmeeesd ProfilesiS)  ProgramiP) HelpfH)

Soundcard output lesvel(y). .. 1 7 hacra:
Soundcard input lewel(I)... Rew HAM 1%% DANE aE oy
Test LMS | BFF ||| 2x3 & EE
Disable transmission |
I 7 i1 | eoz
Way bo send(S) 3 | -
| nutosend CRAF with Txbutton | MET | AFC ||| TRS39 | Sl
| v Word wrap on keyboard | —
' v PTT Timer(F)... Fmd J Hame J Iy I

HU Running mode
2: -~
, §/ IFEAMOPPQEQZT,  Setup TNC emulation(T). .. DCCVVWIIV
PP, 110 CEVIRS : Sekup LoggingilL). ..
m_ / Setup MMTTY(O), ..
Clear 11 DEAR ANS ETU ]] | S

B _WARER T

[ tEi Muoio Documento di .. Ttk

B




Control | Demod

FIC Ilark

uos Shift

T BW

THOFE ||| AV.
IR0 1 Data 1 Tinit!
HW [
s

4/ TFEAMOPPOROETL
277, 11: W0 OXYIRJ
WFMOXYUG

YWH: . 26 (/@& fi16/
DCEWVCVIEVTE
KEETEXIJFV

tsEPE_

Clear 1x¥1

Setup MMTTY Ver1.6BA
Demodulator ]AF CfﬁTCIPLL] Decode ] T ] FortiW indowl Misc ] SoundCard]

- Diseriminator +  Lamit Amp 1 [ Pre-Filter
';f}PE' ' ¥ AGC G
+ TR t :
~ mr‘gspc;la or ™ Cwer Bampling
r :
x Gan  [po0 x| | | BPF | Laas/oteh |
I~ OW

Mark [2125 | Hz
rBmooth LPF-
Shift 170« Hz : Tap |56 v

® TR av. ( IIE

i Freg |70 ~| Hz
O
£

W 100 v

W AFC Connection

Bl

 Reverce Harwd Default

I~ Dual Peak Filter _f] ‘ 12125 ]HD W Fizes 45 45 baud

5y

set Default(Demodulator

———————— - o - - =
f.-" start & W 2 Eise EE‘[‘-]IJD'-.-‘D Documentodi .. r-.-1n-.tr_-:,.-




[Control | Demod

| Demodulator AFC/ATC/PLL |Decode| T ] Fort/ W indow] hisc l SoundCard

||

Bl

o e | TAEC PLL
oS Shift M AFC Time |8 | VCO Gain 3 -]
T EW : Ethft - m LoopLPF (IIR)
e ree g
__LOFF_._;:_A‘I' . & Ticad . I—_j Order |2 | _J
. weep |1 >
‘-1Data11n1t ~ TIAM mﬂz
L C FSKE
2 ;; rOutputLPF (TR
5/ IFEAMOPPOEQITAN -
277,11 Wi OXTIRJ AT Order 14 |
WFMOETIG —J
VN . P6(SEE S A0S ‘_] I ,,I Hze
DCEWVCVIRVTE [ ATC LS S
ERKTEZXIIPV
6EKPE_
Clear 1x¥1
Hahd det DefaultiDemodulator) j oK Cancel

[ Egi Mucten Documento di ..

Mmtky




Setup MMTTY Ver1.6BA

AEE

siF) Ed e Demodulator1 AFCIATC/PLL Decode ]TX ] Font/ W indow} Mdisc l moundCard
Control | Demod
FIG Mak | BandRate 45,45 v] ¥ Majority Logic
uoa Shift I Ignore framing error
TX BW rBitLength— [ StopLength 7 [ Parity
THOFF | || AV. & Shit  1bit ¢ NONE _
< —1 ! . rl-\. f-‘ - _'.
050 | Data | Inif _  1.5bit i @ 5 -| |14 =l
1 ¢ sbit ~ odd ad |
A © 2hit L =]
: « 7bit ~Default RxStop bit
, 3/ IFKAMOPPOEQETA . . P ;
777, 11: WV OXYIRJ Lt & Rx=1bit, Te=1.5bit
WFMOETIG - . :
wow; 261708 70y 6r] | © OO © Rx=142bit, Te=15bit | | Re=1 42bit, Te=1 5bit
DCZWVCVIKVTE L 12t =
KEETXXIJPV “BAUDOT Codeset
e * S-BELL  J-BELL
Clear 1x1 Chat. wait .j. T T
. £
Hahd det DefaultiDemodulator) j oK Cancel

f.." start @ iy (ﬁ ! ii:i & 2 l@i Mucten Documento di .. Pkl




Demodulator | AFC/ATC/PLL | Decode

Control-

FIC Dlatk
uos Shift
T® BW
TXCQFF || AY.
80 ] Data ] It}
HT -
2

3/ IFEKAMOPPOROETA
277, 11:UW OXYIRJ
WFMOXYUG

VUM .26 (/@& /A el
DCEWTCVIKYTE
EEETEXXIJPY

BESEPE_

Clear 1x1

rDIDDLE- S
W TTOE
" NONE :
-

- BLE Duf:uuble sh1f’F
| & LTR I™ Disable Wait
) [ Dizable Fev
™ REandom

[~ WaitTimer ™ Always fix shift
“TxBRE/T=LPF
W Tz BPF

Tap 48 -] £ |

™ TxLPF Freq|100 ~| Hz

~Input Button
1%1 ‘ DEAR‘ ANS ‘ BTU ‘

|

TX

Fontf’WindOW] Mise l SoundCard{

Digital Output

ijlllllllll

J

Char, Wait  Diddle Wait

J Eadio commancd ‘

~“Mlacros

Tour Callsign

[ KOxxx

QAI\ISI 2K ‘ EY ]

XE‘ Ma I EE ‘ Ml%]

p3| m7 | m11| coz|

UR599J MBI M12J 'CQl‘

™ Convert Imrmediately

<] [

Char. wait J

Haw

det DefaultiDemodulator)

CE

Catice]

2

B M 3.1, 10 B
B,TJI Mues Docurmento di .

Mty



Control- | Demod

FlG Mlark
uos Bhift
T BV

TXOFF | || AV

(] ‘ Diata ] Init]

HIT
it
, 3/ IFEAMOPPOKQZITL
277,11 WW OXVIRJ
WFMOZYUG

VWM . 26 (SEE S A6
DCEMVCVIEYTE
KEETEXIJPV

63KPE_

Clear 1x1

: Demodulator1 AF CIATCJ'PLLI Decode ] T

Font iCourier Mew

¥ slash zero

~Adjust
Width 10
Height [0

Eeaf

rXYacope

I~ Reversze rotation

FontMWindow ]Misc l SoundCard

CRxWindow

Back

e [N

Zhar sent -

T Witidowr

Eaclk

Bl

Ll

Chart. wait ,j

set DefaultiDemodulator)




Setup MMTTY Ver1.6BA

AEE

aiF) Ed e Demodulator1 AF CJ’ATCIPLL] Decode ] T2 ] Font/Window Misc |SoundCard
Control | Demod —Hanmd Card: " . .
FI Il ark FEO [T Bave window location
uos Bl Rx 1z o x|t~
T BW ’ '
A Ay ~Priority . I rSound loopback | Tz Port
=l 4| ¢ Mormal © Highest C  Bound : =
050 | Data | Inifl| & Higher ¢ Critical 9 wilIEE ad |
| 1 gh o (Em @md+ COM-TD (FSK) 5 |
HIl : L . a
s ~Device Identifiers | " ¥ (BAT | & COM-TEDIFRE ) _ B Port. | =]
,§/ IFKAMOPFQEQITAN | RBX i[:. j
277,11 Wi OXTIRJ S etar Fonk
WFMOXTUG T i[:. L] HEILRIT e
VWM .26 (/B8 6/ | _ :
Dczwcvirwix ] . : Window iTnnes New F.oman set i-] j
ERKTEZXIIPV r‘ource _—
GelRKe = Right Fized pitch 1Courier‘New Set ]—] :_J
| £ Lelt
s - Japanese English ]
11025  ~|Hz Ad i
Clear 1x¥1 .00 H= Char, wait ,j, e ——
L i 1 T=offset - ___J
Hahd J det DefaultiDemodulator) Cancel
L

f.." start @ iy (ﬁ ! ii:i & 2 l@i Mucten Documento di .. Pkl




Setup MMTTY Ver1.6BA

| Demodulator AFCIATCIPLL]DecodeITX ]FontﬁNindow Mise SoundCard
[ Comntrol : =
FICt Marke | | Freception i rIransmission
N Sift & Eealtel HD Andio Input + Eealtek HD Audio output
i L ...
JURE ~ r
| THOFF ._;:_‘w' - A ; -
oD 1 Data 1 Tt - . : LHH :]
o - F =
o " "
s §/ IFKAMOPPQROZTAY | . -
277, 11: W OXYIRJ
WFMOETUG (@ i
VN .26 (/@8 /A6 r
DCENVCVIRVTE
EEKTEZIIRV - -
62EPE r R
P O
. e« 5
C C
- - =]
Clear 1x¥1 | | Charowatt {0000
det DefaultiDemodulator)

r‘l.-' start & f‘ ! EE:I & 2 Egi Mucieo Documento di .. Mk



Control | 1 Demodulatod

Demnodulator | AFC/ATC/PLL | Decode

TX

Font.ﬂNindow1 Mise ] SoundCard]

‘4 start

& & 2

i 3¢

[ EEi Mucten Documento di ..

FIC Wlatk ]_27 “DIDDLE ST ~PTT & FRE
Shift ¥, = ; Diigital Output ,—‘]
— v ff || © HONE ™ Double shift | )

THOFF | || AV. IT_D @ LTR ™ Disable Wait I Invert Logic _
—— —] |! : Char Wait  Diddle Wait =
_ ™ Disable Rev . ) _ :
050 | pate | it [q | Random - S — — Radmcommand‘ x4 L]
Sl I~ WaitTimer S ]

2 A1

, 3/ IFKAMOPPOKQZTLPT. ; . S

777,11: U0 OXYIRI ITVC TxBPF/T=LEPF ]—_1 belacre

WFMOXYUG W TxBPF Tap {48 =10 NG Vour Callsi

VN .76 (A EE )6 =4 ) cur A S gn

DCZWVEVIEVTE T T LPF  Freq|100 ~| H=

EEETEZXIJIPY i ¢ IKOXxx 1X2| Qmsj 2 | 2

BSRPEa “Input Button 2X3‘ MG ‘ EE ‘ M14‘

1%1 ] DELR ] LS ‘ BT ‘ S ] W7 J Mll] coz J

Clear 1x1 [ Convert Immediately Chatwait {0\, 000,
i B
AN det Default(Demodulator) j """""""" O K Cancel J

Mmtky




Control

Assign Macro

FIG Ilatk 21

uog Shit} 1

T B i
TZOFF AV,

i DE0 l Data_l It |C

HIT
g

.4/ IFKAMOPPOEQZTART., ;
272, 11:UW QEYIRI IYVC
WFMOXTUG

VN . ?e/@e S el -8
DCEWVCVIEVTE
EEETXXIJPV

GsKEPE_

Clear 1x1 |

=]
%Il

UR %r %r NAME VANNI VANNI %c DE

ShortCut |Ctr1+5

Eepeat |0

e T

fm TU 5K

j Commandsi Color -

- jj){Dls

O

Clear |

Cancel r

<] [a ]

HAM | SetDefault(Demodulator}l

‘4 start

e

B 3¢

t;ri;i Muoso Documento di Mty

ﬂ

OFE




[ FINESKE (VESKCMOT] - MMT T Verl B1
| FilslF) EdHE] Viewy] Dpliondd] Frofiles(S] Program(F) Haﬂ:ﬁi]

[ ’Cuntm] [ Diamodulator [Hlﬁ
||Ma.rk 225 v|Hz Type| RWIHﬁMJ” 1x2 |QAHEI| 8K ] RY
| | | iH: | 5Q [Not | BPF | 2%3 | Ma | BR | mi4
| 'BW jéa ~|Hz [ |1 I| pE3 | M7 | mil | cg2
THO |-Av I—sz ﬂ_m[ﬁ|_|ur-1599| wd |12 | eot

_ anlnml Init I(.‘.‘a.ll [oE3 AT

|H&ma EMAKO

CQ DE VESKC VESKC VESKC
: ; El:'._' DE VYESKC VYESKC ¥YESKC PSE K
<P1B212 16: 23 RX>
E
<1212 00: 10: 26 TX>

RGR 1E3HHT DE VYESKC ALL OK MAKO
Q5L UR 598-599 TU

|l<@16212 0O: 11: 16 TX>
IBTU JEIHHT o

Clear | 1x1 | omar | ams | s ||




