P. Lindecker the 14 of April 2011
Description

Of the Hell 80 mode

Introduction: 

The Hellschreiber Hell 80 mode is associated to the Hell 80 system devised by Siemens in the 1960s, probably as a successor for the Feld-Hell machines used in the 1930s and 1940s. The German army did not make a decision to purchase any units, so the surviving machines are now extremely rare (perhaps 200). 
Hell 80 QSOs are done on “Start/Stop” mode every Monday morning (11:00 to 12:15 local Western time (UTC+2 in Summer and UTC+1 in Winter)) by the Hell-80 net of Remmelt, PA0RJW on 7050 KHz.
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The Hell 80 was the last of the Hellschreiber machines and operated in both synchronous and asynchronous (Start-Stop) modes.

The synchronous Hell 80 mode has been carried in the Multipsk program. Multipsk permits to transmit in Start-stop but not to receive in this mode;

General specifications (Multipsk Hell 80 mode)

Hell 80 is an Hellschreiber mode.

Creator : Siemens company in the 1960's

Description :

Baud rate 
: 315

Reading direction: column by column, from down to up and from left to right,

Matrix
: height of 9 pixels et width of 7 pixels…so a total of 63 pixels per character. For each character, 2 lines and 2 columns are reserved for the frame.

Speed 
: 50 wpm (5 characters by second)

Modulation 
: FSK two tones with a shift between tones of 300 Hz. Normally, the white is at 1625 Hz and the black at 1925 Hz.

Received mode: USB

Character set 
: a limited set of characters,

Shape of pulse
: rectangular

Bandwidth 
: about 800 Hz (due to rectangular shape),

Synchronization: no need, each column is displayed vertically twice (but transmitted once)

Pmean/Ppeak
: 1

Lowest S/N  
: - 4 dB

Note 
: a start-stop mode also exists in the original system (Multipsk permits to transmit in Start-stop but not to receive in this mode) 
Additive F6CTE specification: when no character has to be transmitted, the power is reduced by a factor 9, this to keep the trace of the carrier associated to the white color, so as to indicate that the transmission is still in progress.

Detailed Specifications

Baud rate, speed and modulation

The transmission is done in 315 baud’s which means that a pixel is 1/315 sec=0.003175 second long. As a charater is defined by 9x7 = 63 pixels, the maximum speed is 315/63 = 5 characters/second or 50 words/minute. The modulation used is FSK (Frequency Shift Keying) two tones with a shift between tones of 300 Hz. On the Hell 80 system, the white is at 1625 Hz and the black at 1925 Hz. On Multipsk, any set of frequencies with a 300 Hz shift is possible (in the standard.telephonic band from 300 to 3300 Hz).

Reception mode

On the Hell 80 system, the reception system is a dual tone AM system, as the transmitted tones frequencies are fixed.

Note: a 1260 Hz tone is used for line signalling.

On Multipsk, the receiver must be in USB (the frequencies of the received tones being not critical).

Character set

On the Hell 80 system, the characters used are all capital letters and 0123456789()/:=?,-
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On Multipsk, the characters used are all ASCII printable characters except small letters, carriage return (+ line feed) and error reset character. The used font derived from the one used for FELD HELL.

Font

A 9 rows, 7 columns (63 dots) character field is used, of which 7x5 dots actually form the characters, so there are two columns of white dots between characters, and two rows of white dots above or below the characters.

For example, below is displayed the Multipsk Hell 80 font for the “K” character:

.......
.O...O.
.O..OO.
.O.OO..
.OOO...
.O.OO..
.O..OO.
.O...O.
.......
The dots are read column by column, from down to up and from left to right.

Demodulation

The demodulation is classical. It can be done, for example, through two band-pass filters. 

Synchronization

There is no synchronization as the synchronous Hell 80 mode is a standard Hell mode (“fuzzy” mode). So each column is displayed vertically twice (but transmitted once) so as to be sure to see at least one character out of two:
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Start-stop system

The asynchronous mode allows unattended operation and reduces paper use on Hell 80 system. 

The first (white) column is used as a “start” by adding black pixels on the lines 3 to 7 (so 5 black pixels).There is no Stop signal in fact.
Under Multipsk, it can be transmitted in Start/Stop. But the reception is always done in synchronous mode, so the start signal is visible, which does not avoid to read the text (even if the quality is a bit degraded). However, the asynchronous mode is surely less sensitive that the synchronous mode as a previous detection of the start signal must be done on each character.  
