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Technical aspects of Lentus (4.21.1) and use
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1) Introduction

This new mode benefits from the fact that it is nowadays quite easy to synchronize a computer with
reference clocks, through an automatic WEB communication. A precision of 50 ms is easy to get
with WEB time servers. So if the symbol length is sufficiently large (>2 seconds), the relative
precision is quite good.

Consequently, the symbol synchronization is done directly through programmed times, without need
to extract synchronization from the signal itself, as it is done in the majority of modes (PSK31 for
example). This permits a gain in term of minimum S/N ratio and to increase the robustness of the
transmission.

The goal of this mode is to perform VLF to HF communications at a very low S/N ratio (-34 dB with a
noise bandwidth of 3 KHz). It is a two-way mode, which means that messages can be transmitted
from A to B and from B to A, in a half duplex. Also, it can be used as a beacon and as a repeater.

The way to use it, is similar to the way to use JT65.

Of course, the rate of exchange is very slow (5 times slower than JT65), thus the name of this mode
(“lentus” means "slow", but also indolent, nonchalant, quiet... in latin).

2) General description

Below is given a general description of Lentus. For a detailed description, refer to the document
"Specifications 1.2 of the Lentus mode" available on my WEB site:
http://fécte.free.fr/fSPECIFICATIONS.ZIP

The baud rate is low: 0.1465 baud (4800/32768), i.e. 6.827 seconds by 5 bits symbol.

A message lasts 293.5 seconds (almost 5 minutes). It begins normally at t=4 sec of the UTC minute 0,
5, 10, 15, 20, 25, 30, 35, 40, 45, 50 or 55.

The message is normally composed of 43 symbols, each one with a length of 32768 audio samples
(i.e. 6.827 seconds by symbol). The 9 first symbols carry a tone allowing the determination of the
transmission central frequency. The 31 following "5 bits symbols" carry the message (allowing the
Reed-Solomon coding on 75 bits). The last three symbols carry a tone at the central frequency.

Messages can be either plain text (13 characters, preceded by a bit “CQ” and a bit “Beacon”)
Example of plain text:
21:24 01 970 0.0 CQDE F9XYZ HELLO'!
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Messages can be formatted text according to different possibilities, listed below:

A standard CQ call composed of a bit “CQ” + a bit “Beacon” + a complete call (with 3 characters
max in the mantissa, as for example “AZ2/FL5XYZ/MM”) + optionally, a 6 characters Locator
(accuracy +/-2.31 km in latitude and +/- 4.63 km maximum in longitude).

Note: without the “CQ”, it is considered as a simple piece of information.

Example:
18:14 03 1000 -0.0 CQ DE F9XYZ JN33ET D=636 Km (395 mil.) Az=150°

A “Station description” type CQ call composed of a bit “CQ” + a bit “Beacon”, a 6 characters call
+ suffix (as for example “FL5XYZ/MM”), a “6 characters Locator” + Power level + “mW/W” bit +
relative gain of HF antenna + directivity of the antenna.

Note: without the “CQ”, it is considered as a simple piece of information.

Example:
18:04 03 1000 -0.0 CQ DE FOXYZ JN33ET Power: 10 W Antenna: Dipole Directivity: E

A “Meteorological”_type CQ call composed of a bit “CQ” + a bit “Beacon”, a 6 characters call (as
for example “FL5XYZ”), a “6 characters Locator’ + Temperature + Wind force + Type of weather
+ Humidity.

Note: without the “CQ”, it is considered as a simple piece of information.

Example:

18:09 01 1000 -0.0 CQ DE FOXYZ JN33ET T=20°C Wind: Calm Weather: Sunny

Humidity: Normal

A CQ call with precise geographical position composed of a bit “CQ” + a bit “Beacon”, a 6
characters call + a geographical position (latitude + longitude) in ° ‘ and 2 figures decimal (as for
example “48-49.83N 002-22.02E”). The accuracy is equal to 9 m in latitude and in longitude
(about 60000 times more precise than a Locator position).

Note: without the “CQ”, it is considered as a simple piece of information.

Example:
18:19 02 1000 -0.0 CQ DE F9XYZ 48°49.86'North 002°22.00'East D=5 Km (3 mil.) Az=29°

An answer to a CQ with Locator 4 characters composed of a 6 characters Call 1 ( as for
example “FL5XYZ") + a 6 characters Call 2 (as for example “FL5XYZ") + Locator 4 characters
(accuracy +/-55 km in latitude and +/- 111 km maximum in longitude), in answer of Call 1 to a
CQ done by Call 2,

Example:
18:24 01 1000 -0.0 F6CTE DE FO9XYZ JN33 D=690 Km (428 mil.) Az=147°

An answer to a CQ with S/N ratio and drift composed of a 6 characters Call1 (as for example
“FL5XYZ") + a 6 characters Call 2 + Suffix (as for example “FL5XYZ/MM”) + S/N ratio (12 to -37
dB) + drift (-4 to 4 by step of 0.1 Hz/mn), in answer of Call 1 to a CQ done by Call 2,

Example:
18:29 14 1000 -0.0 F6CTE DE FO9XYZ 0 dB 0.0 Hz/mn

An answer to finish a QSO composed of a 6 characters Call 1 (as for example “FL5XYZ”) + 6
characters Call 2 + Suffix (as for example “FL5XYZ/MM”) + “73 GB SK”.

Example:
18:34 02 1000 -0.0 F6CTE DE F9XYZ 73 GB SK

Lentus can be used to do QSO (two way communication) or as a beacon. In that last case, no answer
is required:
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e a beacon transmission could be done at minutes 0, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50,
or 55.

e fora QSO, by mutual agreement , the Ham calling CQ will transmit at minutes 0, 10, 20,
30, 40, 50 and the Ham answering to the CQ call will transmit at minutes 5, 15, 25, 35,
45, 55.

Lentus can also be used, for very specific use, as a repeater. As a repeater, it simply transmits what it
is received so as to forward the message to other stations or to broadcast a message (through several
repeaters).

In plain text, the speed is equal to 0.43 wpm (13 characters maximum by 5 minutes period).

The modulation used is a MFSK 32 tones (for 5 bits) with a shift between tones of 0.7325 Hz (5 x baud
rate).

The synchronization tone transmitted during the 9 first symbols corresponds to the central frequency of
the transmission bandwidth. It allows the determination of the central frequency (with a precision of
about +/- 0.1 Hz) and the drift speed (up to 3 Hz/mn). The 32 possible 10" symbol (first data)
frequencies will be estimated from these two pieces of information. The synchronization frequency
search bandwidth tolerance is variable from +/- 20 Hz to +/-80 Hz, counted from the frequency clicked,
by the user, on the waterfall.

It must be selected USB on the transceiver.

Regarding time accuracy, each transmitting or receive period of 300 sec must start at t=4 sec of the
UTC minute 0, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, or 55 with a maximum tolerance of +/-0.1 sec of the
PC clock. It must be used a very accurate time from an Internet Time Service as the NSIT, through a
SNTP or NTP protocol (but not through the RFC-868 Time Protocol) so to have an accuracy widely
better than 50 ms.

It is possible to introduce an advance (from 0 to 990 msec by 10 msec steps) to compensate from a
possible transmission delay (due to a big distance to the zone to target or a delay due to a Wifi link or
due to a SdR TX buffer, for example). Symmetrically, in reception, it is possible to introduce a delay
(from 0 to 990 msec by 10 msec steps) to start decoding, for the same reasons as for the advance in
transmission (transmission delay, Wifi link, SAR RX buffer...).

The time to switch the transceiver is supposed to be very short (definitely less than 100 ms).

The character set (46 characters) is compsosed of:
ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789 <SPACE>/+-.?2!'@ % $

The bandwidth is equal to 23 Hz.

The coding used is a Reed Solomon (31, 15) one: 31 symbols of 5 bits for 15 symbols of 5 information
bits (so a yield of 0.48).

A scrambling is used for the 31 Reed-Solomon symbols to avoid that a carrier produces a suite of same
symbols (suite which could be interpretable by the Reed Solomon coding as a correct code).

The mean power to peak power is maximum and equal to 1.

The drift tolerance is about 2 Hz/mn.
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The lowest S/N is equal to -34 dB (without any drift, for more than 90 % of the frames), however some
frames are decoded from -36.5 dB. At -37 dB and below, none frames are decoded.

3) About Recommended frequencies and drift
Recommended frequencies

The recommended frequencies (dialed on the transceiver) are the following (for an AF frequency of
1000 Hz, in USB): 136.3, 1837.0, 3589.0, 7037.5, 10138.7, 14074.0, 14095.6 KHz. In all cases, the
frequencies chosen (HF+AF) must coincide with a 100 Hz division (900, 1000, 1100 Hz...on the
waterfall)..

Drift and maximum HF frequency

There is a risk of slow drift. This one is supposed inferior or equal to 2 Hz/minute. Consequently, for
common transceivers, it is encouraged:

e to make work the transceiver (in reception) at least one half an hour, for temperature
stabilization before beginning Lentus,

e to use frequencies inferior to 14.35 MHz, to limit drift (this one being proportional to the
frequency).

The transceiver HF frequency is, thus, supposed to be quite stable.
The sound card is not supposed to be of bad quality (to avoid introducing a drift at AF level).

4) About the Lentus repeater

The principle is to forward a received message towards other stations or to broadcast a message
(through several repeaters). It is to be considered as useful only for very specific cases.

A message possibly received at minute 0, 10, 20, 30, 40 or 50 will be repeated 5 minutes after (so at
minute 5, 15, 25, 35, 45 or 55) or, reversely, a message possibly received at minute 5, 15, 25, 35, 45 or
55 will be repeated 5 minutes after (so at minute 10, 20, 30, 40 or 50 or 0) .

Utilization examples:

e this function could permit for a QRP (weak power) beacon station to transmit his LENTUS
frames through a close powerful (QRO) station which will repeat the QRP frames: QRP ---
>QRO ---> DX station,

e to broadcast a message (without need of an answer), through several repeaters,

e this function could also be used for QSO, in case of very big attenuation (underground
communications, for example).
In that case, the repeater could, advantageously, use two different frequencies (one for each
direction).

5) Using Lentus

Below, it will be found several snapshots of Multipsk screen with indications to the « how to operate »,
which shows the basic functions of the LENTUS mode.
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For questions about Lentus, ask them on the Multipsk Yahoo group
(http://groups.yahoo.com/group/multipsk/).

There is a Yahoo group only dedicated to Lentus: (http://groups.yahoo.com/group/MULTIPSK-
LENTUS/).

For Lentus skeds, there is a good address: http://www.obriensweb.com/sked

It is reminded that Lentus use is not very different from JT65 use (on Multipsk).

Note: due to some bugs existing in the Multipsk 4.21 version (first release of this mode), this version
must not be used for Lentus QSO. Instead, it must be used Multipsk version 4.21.1 or following ones.

About the help in Multipsk:
* for the contextual help, click on the right button of the mouse, with the focus over the mode button
("LENTUS", in this case).
* use also the button hints (wait a fraction of second over a button).

List of the forms

PC time adjustment

Other adjustments

Personal data useful for Lentus
Lentus reception

Lentus transmission in beacon mode
Lentus transmission in QSO mode
Using the Lentus traffic window

Test on a Lentus recording

Note: on the “LENTUS EASY WITH MULTIPSK” DOC file available on my WEB site:
http://f6cte.free. f/LENTUS easy with Multipsk.doc, it will be found the necessary Lentus.WAJV file (for
the “Test on a Lentus recording” form).
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PC time adjustment

The transmission of a LENTUS frame must begin theoritically at the fourth second of the minutes 0, 5, 10,...,50, 55 with a tolerance of +/-0.1 sec
on the PC clock. So it will be necessary before beginning to do LENTUS, to set your PC clock to the right time through Internet.

For this, it must be used the very accurate time from an Internet Time Service as the NSIT, through a SNTP or NTP protocol (but not through
the RFC-868 Time Protocol) so to have an accuracy widely better than 50 ms. The use of the “AboutTime” freeware
(http://www.arachnoid.com/abouttime/ ) is widely encouraged as the PC time error is determined by this soft, simply by setting time twice, the
second time (and the followings) will give the PC time error (4 ms below).

' AboutTime 48

Control/Time Cliert |'I"|me Hosts I Time Servers ! Options ! Help/About I
— Activity Log — [ Logto File

Connecting to ustiming using SMTP.
Resolved address for ustiming {64.50.182 55).
Received time {ping 105 ms), emor 4 ms.

New time: Sunday, Aprl 15, 2012 13:33.47.

P
"\.

ur_

Raccolrc

4

Set Time I Cancel |

|
| AboutTimelere =
|

The time service “nist1-ny.ustiming.org” works well (to add in the page "Time Hosts", function "Add"). Also see http://tf.nist.gov/tf-

cgi/servers.cqi.
It is recommended to, automatically, set time each 30 minutes (page "Options", check "Set time at" 30 minutes intervals).

Attention: it must not be used GPS time because the accuracy by these means is not sufficient (+/- 1 sec for +/- 0.1 sec required).
Clock (the companion of Multipsk) can, possibly, be used only if the PC is powerful and if the time station is very well received (as Allouis in
France for example).
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Other adjustments

HF frequency accuracy

Due to the very low S/N ratio, it is possible neither to hear the Lentus signal nor to see it on the waterfall. So the transceiver must be
very precisely tuned, to be sure to be on the right frequency. For this:

o first make work the transceiver (in reception) at least one half an hour, for temperature stabilization,

o if not residual (<10 Hz), determine the offset of the transceiver for a given HF frequency using a fixed WWYV carrier (see help for
details).

Sampling frequency and AF level

It is strongly recommended to calibrate the sound-card: click on the "Adjustments" menu button, then select the "Determination of the
RX/TX sound-card sampling frequencies" option.

If the AF level is not sufficient, modify the adjustments on the mixer (sound card input).

Menu "Adjustments” then "Determination of the RX..."
Click on the button "Determination of the 48 KHz..."
and, afterwards, on "Determination of the offset...”

AF level indication: aim at
about 50 % (not critical)

Configuration Adjustments Options Tools PSKReporter Panoramic  Help
Determination of the RX and TX sound card sampling frequencies . Level 45 % | BPSK31[ 63| 125 250 EEC31/l PSK10 .
> the logbook. | |-RPSK31| 63| 125| 250/ _CHIP |
16 bits| |Sound card 48 KHz Sound card 44.1 KHz||Return| Help 0ok/050->Log [PSKAM10 31| 50| PSK220F |CWICCW
PSE. after each automatic determination. leave the result as it has been found. E |_PACKET+APRS |__Amtor FEC-Navtex |
Your sound card can be a modern one at 48 KHz or an old one at 441 KHz. - Ecilal el _RM 50| 75 LENTUS | Pactori|

Test of the sound card to determine if it is a 48 KHz one [:.:teps 1 and 2].
First step: determination of the 48 K RX zampling frequency [standard=48000]

7|
"PAXIPAX2| DTMF VOICE| JT65_OLIVIA |
_PSKH]

Determination of the 48 KHz BX sampling frequency [test on 3 minutesz)
48000 zamplesfsecond 4 3

Second step: determination of the offset between RX and TX zampling frequencies

1500

Determination of the offset between TX/RX 48 KHz frequencies. __initially: 0 zamplez/z

| RN

THROBX THROB| MFSK16+PICi_MFSKS |

| EM HELL
nality=5/5 || Fijlters | Analysis__ Binaural ALE400 |
IN>415 dB Amateur modes HE EAX
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Personal data useful for Lentus

Click on LENTUS then on the Personal button.

| | hl'{(mumz'r
g ) {HY LATITU DE} Latitude!lungitude checks {HY LDNGITUD

g roenaas - . -evE S A
Click LENTUS —
<MY CALL> = <MY NAME> <MY QTH> <MY LOCAOR> st

|002-22 00E

(08-09. 70N, | 48-49 . 86K d-m.c (W/E) (pE7-01.08W)
> ::\NEB SITE> <Rl&G>

b

45| 50 LENTUS
58X THROB MF SK16+PIC]

! Nhetﬁelds used in Lentus are these ones. #
<ANTENNA> Note: for latitude and longitude the format is fixed

-

<NOTE1> <NQOTE 2> click on "Save" after filling the fieids. | E 4>

| | | / |

| li.e, fular longitude, don't write -2-22F but m}zl.zz.nua TWARE>

2| DTMF VOICE| JT65]

Amateur modes
1500

Cancel | Save ,
0 —— — = = = E O HX tin
LENTUS pane ‘Control | Personal| 350 mode in progress

Station info. 'E‘(F'ELETE { TINT8ET |
Meteo info. | cg|FeCTE  [IN18ET T=20

= "»_-".r"ir.m:l:” Eal_m ﬁ"w‘eather: _Sunny ﬁHum: 'I‘\.l::urm;al

pnwer:m m'!.l.l"l 20/ il.-‘l'-.ntenna: Yerhicd = Dt O - =

Click on "Personal”. T$ the

==window "My personal data" will

 Complete call[jca]” flFscie /] DNiseT | calMESSAGET | Free 1| Repeaters appear.
Latit. / Longit. fcqFecTe  [464a0eN J0022200E | calfWEssaGe2 | Free 2| 0-225.15.>>10.]
Answer 1 WHISCALL [FeCTE ITER co|lMESSAGES | Free 3 The fields will be automatically
Answer?2 fMHiscall [Fecte # 0dB COJ[MESSAGE 4 Free 4 filled with the personal data.
_End of @50 _|[HiSall [Fecie 4| 736BSK| COlIMESSAGES | Free 5
Time dB Wz  Hz/mn  Receivenr—
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Lentus receptlon

tion  Adjust

TCP!IP| Hultldem| Transcewer| Eountry!Luc' Waorld |_| Hall | Tun

Click on "QRGs" to see the proposed frequencies

T

1 kY "OQRGs" is pushed, so frﬂquercws for this r‘rod: are displayed:

B

Frequenmes TXT| Up-to- date\ Commanderl Help |

Attention! Control that your transceiver relays don't chck when

changing frequency: If they click, try the split mode:

[~ "Split" mode

[us LSB| Cw| F| RTTY| RTTY-A|

N 135 300KHz Foad

b.

\ |This amateur digital mads is a new one (USE, AF araund 1000 Hz)

{150 or beacon

1237.000FH2 Fonward

{50 or beacon

Level 43 % OEwr34dl 291 40El
mme Click on "LENTUS"
Where?| Number?| Search | Look-up DHK| DX\-’lew| F‘athflnder| >F‘SKHeporter| Opliars are in the laghodk -
1 +ICal Mame FregMhz o ocator  OTH Mates  Clear |Lughook|l15l]->Log
| | T |LENT |_|_| | | Eluster|L|f3] DXKeeper|Ennt|F %
_IESSAE-ZIDM - .-| unABv TURABR MESIr 4L
Call ID{RS D} GsRX RS ID|RX Call Iy Search bandwidth {between blue dashes) Cllck on "Local” to see the position
T¥: LENTUS R¥: LENTUS ofthe received callsigns
= AL e L
T frequency R frequency  Dirift Drift test Maste!l 40000z 160] FRin _Filters | Analysid
10000Hz || 1000.0H2 | 0.0Hz/mn GoogleEarth| Display &l | wiorld | Locam Advance: ins =] File | Amateur modes

3525000 KHz Fomward

(150 or beacon

200 500 1000

1500

7037.500KHz Foward

(150 or beacon

10138.700KHz Fomward

(50 or beacon

5@74 .000KHz Fonward

050 or beacan

145600 KHz Fomard

Beacons only

BEACOND, 5, 10..[0,10..15.15... Period |30~ Stop AX/T%|QS00, 5, 10.//C0 at 0.10... Answer at 5,15..|

To send: FEXYZ JNT5REG 20 W Vertical Control | Personal | 050 mode in progiess |
Station info. _| {[ INTERG HF power[w m_wl 20 i-lhntenna: Wertical j‘Di[.: :I
Meteo info. J JNTERG T=20 °E:‘W|nd Calm iIWeather: Sunny %_‘Hum: Narmal :‘

cal ez [NiERG
Qe [451650N |003-2567E

Repeaters

0| MESSAGE 1
' 0.5.|5.5>10.

0| [MEssAGE 2

Free 1
|Free 2

Complete call
Latit. f Lnnglt.

Answer 1 |[FECTE % [F<z N5 | co|MEssaGEd  Free3 _

Answer? |[FGCTE gelfoiz 4] 9B % COllMessages  Free 4| SNA min/max (dBL - fields automatically
End of 050 |[FCie %oz /| 7acsk| Calfiessaces  prees| /17 filed on reception ofa
Time dB Hz Hz/mn Received Lat: 48.7917° Horth Long: 2.3333° East g

13:1% 07 1000 -0.0 Beacon: FeCTE JN1BET Power: 20 W Antenna: Broad band Directivity: Omni.
13:24 -02 1000 -0.1 Beacon: FeCTE JN1SET Power: 20 W Antenna: Broad band Directivity: Omni.
13:2% 0% 1000 -0.0 F&CTE JH1BET Power: 20 W Antenna: Broad band Directivity: Omni.

Timeof  SIN (Signal ~Central m(\[mhmgeﬁ

reception to Noise ratio) frequency  Hz/mn

2812&@3 KHz Fonoard

{350 ar beacan, Only for very stable XCVR

Note: Lentus receptions can automatically be reported to PSKReporter (menu “PSKReporter” on the top of the RX/TX window).



