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0   Sailing  data  recorder  (S.D.R.),  for  the  research  of  the  causes  of  marine  accidents. 

0   The  invention  is  an  electronic  equipment  (fig  .  1  )  located  in  a  sheltered  and  dedicated  zone  to  better  protect 
the  recording  of  the  main  sailing  parameters.  It  is  designed  to  acquire,  process,  format  and  record  on  static 
electronic  memories  (6)  the  various  parameters  from  up  to  256  peripheral  devices,  storing  the  last  24  hours  of 
recording. 

It  is  designed  to  record  on  a  magnetic  tape  (7)  bridge  and  machinery  control  room  voices.  It  is  a  new 
reliable  instrument,  for  the  international  maritime  organisations  involved  in  ship  safety,  able  to  check  ship 
standards  periodically  from  land  by  satellite  phone  line  connection  (10)  using  definite  passwords,  in  real  time, 
and  to  access  to  the  equipment  memories  (6)  in  order  to  prevent  marine  accidents.  It  is  also  fitted  with  a 
submarine  transmitter  (9)  automatically  activated  when  immersed  to  help  boats  to  find  the  equipment.  Through 
the  de  codification  of  the  stored  records  (6)  (7)  it  is  possible  to  clearly  ascertain  the  causes  of  marine  accidents. 
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The  invention  concerns  an  electronic  equipment  for  the  recording  of  the  main  sailing  parameters. 
It  is  designed  to  acquire,  process,  format  and  record  on  static  electronic  memories,  the  various 

parameters  from  up  to  256  peripheral  devices  and  record  on  magnetic  tape  bridge  and  machinery  control 
room  voices,  storing  the  last  24  hours  of  recording. 

5  The  storing  capacity  can  be  increased  simply  increasing  the  Integrated  RAM  Memories. 
The  invention  is  a  rectangular  unit  with  a  small  size,  about  250  mm  x  250  mm  x  200  mm,  and  can  be 

effortlessly  installed  in  all  ships  in  a  short  time  due  to  the  facile  connection  with  advanced  automation 
systems,  for  old  automation  systems  after  low  cost  rearrangements. 

The  S.D.R.  (Sailing  Data  Recorder)  is  located  in  a  sheltered  and  dedicated  zone  to  better  protect  the 
io  various  parameters  recorded. 

Very  cheap,  it  is  the  only  equipment  reliable  to  ascertain  the  causes  of  marine  accidents,  it  is  also  a 
new  instrument  for  the  international  maritime  organisations  involved  in  ship  safety,  reliable  to  check 
periodically  from  land  the  safety  standard  of  the  ships.  In  fact,  by  satellite  phone  line  connection  using 
definite  passwords  it  is  possible,  in  real  time,  to  access  to  the  equipment  memories  to  prevent  marine 

75  accident. 
Marine  systems  for  cargo,  machinery  and  bridge  control  have  been  developed  with  the  relevant 

functions  of  command,  alarm  and  governing,  yet  these  systems  have  the  following  inconveniences: 
quite  the  totality  of  them  only  activate  visual  or  audible  alarms  and  governing  procedures.  Only  few 

have  printing  or  displaying  ability  to  evidence  the  alarm  signals.  The  technique  of  recording  and  storing  in  a 
20  protected  zone  the  signals  in  the  event  of  marine  accidents  has  practically  never  been  used  yet. 

The  control  of  such  parameters  is  therefore  carried  out  with  marine  conventional  techniques  aiming  at 
regulating  the  functions  or  evidencing  the  alarm  signals,  often  by  means  of  equipment  very  difficult  to 
interconnect,  all  that  determines  a  low  efficiency  of  the  acquisition  unit,  when  present,  or,  even  more,  the 
impossibility  to  collect  some  basic  data. 

25  Furthermore  in  some  of  the  rare  equipment  placed  in  automation  system  and  able  to  record  only  few 
data,  in  the  event  of  marine  accident  e.g.  flooding,  fire  etc.,  etc.,  the  records  would  be  completely  lost  with 
the  impossibility  to  ascertain  the  causes  of  the  accident. 

In  summary,  some  basic  data  useful  at  this  purpose  have  been,  up  to  now,  absolutely  ignored: 
a-  bridge  and  machinery  control  room  voices; 

30  b-  navigation  and  environment  data; 
c-  cargo  data  related  to  ships  stability  and  strength,  for  which  under  valuation  is  often  cause  of  very 
serious  accidents  with  lives  lost  and  marine  pollution. 
These  basic  data,  together  with  the  machinery  and  emergency  data  make  possible  to  take  into  account 

all  the  parameters  concurring  to  ships  integrity. 
35  For  the  research  of  the  causes  of  marine  accident,  the  storing  in  a  protected  zone  of  the  records  of  the 

above  mentioned  data  is  absolutely  necessary. 
The  importance  to  access  to  this  equipment  memories,  in  real  time,  to  check  periodically  from  land  the 

safety  standard  of  the  ships,  to  prevent  accidents,  has  not  yet  been  realised  by  the  international  maritime 
organisations  involved  in  ship  safety. 

40  In  conclusion,  up  to  now,  the  existing  black  boxes  have  been  designed  as  owners'  support  to  increase 
the  ship  performances,  e.g.  machinery  supervision  and  monitoring,  and  to  check  the  crews  work;  until  today 
the  lack  of  such  an  equipment  has  not  allowed  a  proper  procedure  to  prevent,  research  and  evaluate  the 
causes  of  marine  accidents. 

The  invention  seeks  to  provide  an  equipment  reliable  to  solve  the  above  mentioned  inconveniences  and 
45  give  a  contribution  in  decreasing  marine  accidents  by  means  of  the  following  actions: 

1-  to  decodify  the  stored  record  to  clearly  ascertain  the  causes  of  the  accident  as  requested  by  the 
SOLAS  74  convention. 
2-  to  provide  the  organisations  involved  at  ship  safety  with  an  equipment  able  to  access  to  the  memories 
during  the  ship  route  and  check  periodically  from  land  the  safety  standard  of  ships,  therefore  able  to 

50  know  deficiencies  and  evaluate  their  seriousness  and,  by  means  of  appropriate  rules  to  be  issued, 
prevent  marine  accidents. 
3-  to  provide  the  world's  fleet  a  unique  safety  standard,  today  very  different  among  the  states  and  often 
depending  on  the  crews  nationality. 
These  actions  can  easily  be  fulfilled  in  a  optimum  way  without  cost  increasing  by  means  of  a  S.D.R. 

55  (Sailing  Data  Recorder)  which  consists  of:: 
1)  Power  supply; 
2)  Microprocessor  board; 
3)  Digital  interface  board; 
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4)  Analog  to  digital  interface  board  ; 
5)  System  memory  board  EPROM; 
6)  RAM  memory  with  stand-by  power  supply; 
7)  Tape  recorder; 

5  8)  Control  panel; 
9)  Submarine  transmitter; 
10)  RS  232  interface; 
The  invention  will  now  be  described  with  reference  to  the  accompanying  drawing,  fig.1,  and  the 

enclosed  table  1;  the  description  we  are  going  to  illustrate  is  only  a  preferred,  practical  realisation  just  to 
io  give  an  example  and  it  does  not  want  to  restrict  all  the  possible  technical  and  constructive  realisations 

which  can  be  carried  out  without  going  out  of  the  range  of  this  invention. 
The  equipment  consists  of  all  the  assemblies  shown  in  fig.1  .  The  Power  supply  (1)  is  supplied  by  the 

ship  main  network  (220  V  ac.),with  one  dedicated  input,  or  by  a  24  V  dc. 
All  the  other  needed  voltages  for  the  equipment  are  internally  derived  by  DC/DC  highly  reliable 

is  converters. 
All  power  supplies,  ±15  V  dc,  +  5  V  dc,  are  controlled  and  monitored,  if  some  of  these  fails,  the  alarm 

led  in  the  control  panel  switchs  on.  The  Power  supply  (1)  supplies  also  the  accumulators  for  the  RAM 
memory  (6)  in  which  data  from  the  receivers  are  stored. 

Each  transducer  has  one  address  selector;  only  when  the  uprocessor  gives  the  correct  address  the 
20  transducer  is  able  to  put  its  data  on  the  bus.  The  transducers  are  connected  with  the  bus  via  three  -  state 

coupling  devices. 
The  equipment  has  one  digital  interface  board  (3),  which  collects  the  data  from  the  ON/OFF  type 

transducers.  The  inputs  are  provided  with  optical-isolator  devices  which  assure  the  necessary  separation 
from  the  external  circuits.  The  analog  to  digital  converter  (4)  consists  of  an  A/D  12  bit  fast  converter  with 

25  0.01  %  precision  and  a  typical  conversion  time  of  15  usee. 
Analogic  data  flow  to  this  board  through  a  programmable  filter,  and  are  converted  into  a  digital  format  to 

drive  the  output  latch  for  recording. 
All  the  peripheral  signals  coming  from  the  transducers  are  treated  by  the  CPU  board  (2)  and  stored  in 

the  RAM  (6). 
30  The  80286  uprocessor  is  built  on  the  CPU  board  (2);  the  clock  frequency  is  12  MHz.  On  the  board  (5) 

the  256  K  system  memory  with  the  operating  software  (EPROM)  is  mounted.  There  is  also  a  time  and  date 
generating  device  which  is  requested  by  the  CPU  to  put  its  data  on  the  bus  at  fixed  times.  The  CPU  knows 
if  the  signal  to  be  treated  is  an  analogical  or  a  digital  signal.  Table  1  in  page  9  shows  a  list  of  signals  with 
their  range  and  sample  rate. 

35  The  address  bus  consists  of  8  parallel  lines,  tested  for  integrity  by  the  CPU,  and  it  is  possible  to 
address  256  different  devices. 

The  signals  are  grouped  together  in  different  rates  with  regards  to  their  acquisition  timing,  i.e.,1  minute, 
3,  6  and  60  minutes  groups  as  shown  in  table  2. 

40  Tab.  2 

RATE  (min)  ANALOG.  TOTAL/HOUR 

1  10  600 

3  20  400 

6  8  80 

60  4  4 

1084 

The  accuracy  requested  is  10  bits  (2  10  =  1024),  so  10  Kb  /  recording  hr  are  necessary.  An  interrupt 
logic  ensures  the  ON/OFF  signals  recording;  they  are  decodified  and  recorded  with  the  address  of  the 
corresponding  device. 

RAM  memory  (6  )  is  the  RAM  memory  board  with  the  storage  battery.  On  this  board  there  are  allocated 
the  memory  chips  for  data  recording.  Sailing  parameters  data  coming  from  the  external  transducers  are 
stored  in  accordance  with  programmed  procedures.  A  storage  battery  ensures  the  data  integrity  for  a  time 
depending  on  the  battery  power. 

3 
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Block  n.7  is  the  voice  recorder;  it  is  a  conventional  equipment  with  magnetic  tape;  with  this  unit  it  is 
possible  to  record  analogically  the  voices  coming  from  machinery  control  room  and  from  the  bridge,  they 
are  detected  by  means  of  high  sensitivity  microphones  conveniently  placed. 

Block  n.8  is  the  control  panel  on  the  bridge,  through  which  the  crew  can  check  the  main  S.D.R. 
5  functions. 

The  main  indicators  are: 
-  power  supply  indicator  led; 
-  CPU  HALT  indicator  led; 
-  data  bus  integrity  indicator  led; 

io  -  address  bus  integrity  indicator  led; 
-  date  and  time  display; 
-  led  check  push-button; 
-  date  and  time  updating  push-button. 

Block  n.9  is  the  submarine  transmitter.  It  can  transmit  with  an  appropriate  frequency  for  30  days  to 
is  allow  the  help  boats  to  find  the  equipment  in  case  of  accident. 

Block  n.10  is  the  RS232  interface  board;  with  this  device  coupled  with  a  modem  it  is  possible  to  realise 
a  remote  control;  by  satellite  phone  line  the  recorded  parameters  can  be  transmitted  for  remote  control  of 
ship  sailing  parameters  to  check  the  safety  standard  of  the  ship. 

4 
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PARAMETER  FUNCTION  UNIT  RANGE  STEP  TIMING 

Gyrocompass  Course  Degree  0  ..  360  0.5  lmin 

Speed  indicator  Speed  knot  -10  ..  +30  0.5  6  mm 

Echo-sounding  device  Depth  meter  0..45  0.010 

Navigation  system  lat  posit  degree  -90  +90  0.00  mm 

long,  posit  degree  -180  +180  0.001  1mm 

Rudder  angle  Rudder  angle  degree  -35  ..  +35  0  5  J  mm 

Meteounit  Wind-dir  degree  0  360  10»  hour 

Wind-speed  knot  0  80  1  1mm 

temperature  grade  C°  -40+60  1°  1  hour 

rel.umidity  %  0  100  0.5  1  hour 

atm  pressure  millibar  900  1050  1  1  hour 

Radar  target  mile  0  12  +/-6m  6  mm 

target  degree  -180  +180  0.5  6mm 

Cargo  computer  Depth  meter  0....40  0.1  6  mm 

heeling  degree  -30  ..  +30  0.5  1  mm 

Xg  position  meter  0  ...  300  0.1  6min 

.0  Yg  position  meter  0  ...  300  0.1  6  mm 

Zg  position  meter  0  ...  300  0.01  6min 

Stability  GM  meter  0  3  0.01  lmin 

Cargo  panel  cargo  level  meter  0  ....  60  0.1  6  mm 
,  . i   m  «,  21  1  1  mm Inert  gas  panel  tanks  02%  ^  

,5  inertization  mmH,0  250  1000  1  1mm 
'  i  i  -t  7C)  3  min 

Machinery  computer  analogical  unit  ^« 
on/off  unit  20 

.  c.  20  ON  OFF 
Emergencypa.el  ^  

,o  Subdivision  20  ON  OFF 

Blackout  ON  OFF 

Strenght  Shearing  stress  by  load  master  ON  OFF 

Bending  moment  by  load  master  0N  OFF 

Toxic  gases  gas  detector  alarm  ON  OFF 

'5  Others  ■  '  ' 

I  ABL&  1 

Claims 

45  1.  A  Sailing  Data  Recorder  (S.D.R.)  fig.1  with  static  electronic  memories  for  storing  all  the  parameters, 
(table  1)  useful  for  the  research  of  the  causes  of  marine  accidents. 

2.  A  Sailing  Data  Recorder  (S.D.R.)  fig.1,  as  claimed  in  Claim  1,  characterised  in  that  by  means  of  definite 
passwords  it  is  possible  in  real  time  to  access  to  the  equipment  memories  by  the  international  maritime 

50  organisations  involved  in  ship  safety,  prevent  marine  accidents,  marine  pollution  and  check  periodically 
from  land  the  safety  standard  of  the  ships. 

3.  A  Sailing  Data  Recorder  (S.D.R.)  fig.  1,  as  claimed  in  Claim  1,  characterised  in  that  the  equipment  is 
equipped  with  a  submarine  transmitter  automatically  activated  when  immersed. 

55 
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