
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0  3 2 0   0 8 2  

A 1  
GO  Publication  number: 

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  mt.  ci.«:  F23N  5 / 0 8  ©  Application  number:  88305866.1 

©  Date  of  filing:  28.06.88 

©  Applicant:  DESA  INTERNATIONAL,  INC. 
2701  Industrial  Drive 
Bowling  Green  Kentucky  42101  (US) 

©  Inventor:  McCoy,  Hugh  Wallace 
128  Meadowbrook  Drive 
Bowling  Green  Kentucky  421  01  (US) 

0   Representative:  Jackson,  Peter  Arthur  et  al 
GILL  JENNINGS  &  EVERY  53-64  Chancery 
Lane 
London  WC2A  1HN(GB) 

©  Priority:  08.12.87  US  130063 

©  Date  of  publication  of  application: 
14.06.89  Bulletin  89/24 

©  Designated  Contracting  States: 
AT  BE  CH  DE  ES  FR  GB  GR  IT  LI  LU  NL  SE 

©  Method  and  apparatus  for  a  flame  sensing  digital  primary  safety  control  for  fuel  burning  devices. 

©  A  flame  sensing  digital  primary  safety  control  for  fuel  burning  devices  and  method  therefor  are  disclosed.  A 
photocell  senses  the  presence  or  absence  and  the  condition  of  the  burner  flame.  A  DC  control  signal  for  the 
primary  safety  control  is  generated  under  a  "dark  start"  condition  in  the  fuel  burning  device.  Once  proper 
ignition  of  the  fuel  has  occurred,  safety  control  is  transferred  to  an  AC  "normal  flame"  signal  that  is  obtained 
from  the  photocell.  The  use  of  an  AC  safety  control  signal  provides  a  greater  degree  of  safety  for  the  fuel 
burning  device  because  problems  with  the  photocell,  such  as  a  shorting  of  the  cell,  produce  a  "fail  safe" 
condition  in  contrast  to  a  DC  signal  operated  safety  control. 
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METHOD  AND  APPARATUS  FOR  A  FLAME  SENSING  DIGITAL  PRIMARY  SAFETY  CONTROL  FOR  FUEL 
BURNING  DEVICES. 

The  present  invention  relates  to  safety  control  systems  in  general  and,  more  particularly,  to  a  flame 
sensing  digital  primary  safety  control  for  fuel  burning  devices. 

Fuel  burning  devices,  such  as  oil  fired  heaters,  require  a  safety  control  system  in  order  to  terminate  fuel 
5  flow  to  the  device  and  to  stop  ignition  in  the  event  that  the  fuel  does  not  ignite  within  a  predetermined  time 

period  from  the  start  of  the  heater  or  if  the  flame  should  go  out  after  successful  ignition  of  the  fuel.  Early 
systems  used  stack  gas  temperatures  to  determine  if  ignition  was  successful  and  if  ignition  continued  in  a 
normal  manner.  Other  burner  safety  controls  have  used  a  photocell  to  monitor  the  presence  or  absence  of  a 
flame  under  the  so-called  "dark  start"  condition  and  to  monitor  the  continued  presence  of  a  flame  during 

10  normal  operation.  Under  dark  conditions,  the  photocell  resistance  was  relatively  high.  Upon  ignition,  the  light 
from  the  burning  fuel  flame  caused  a  drop  in  the  resistance  of  the  photocell.  The  increased  current  flow 
produced  by  the  resistance  drop  was  used  as  a  control  signal.  If  the  signal  did  not  occur  within  a 
predetermined  time  period  after  starting  the  heater,  the  heater  was  shut  down.  If  a  proper  flame  was 
established  during  the  predetermined  time  period,  the  light  from  the  flame  reduced  the  resistance  of  the 

75  photocell  and  this  reduction  in  resistance  produced  a  DC  control  signal  representing  a  "normal  flame" 
condition.  In  the  event  that  there  was  a  "flame  out",  the  resistance  of  the  photocell  increased  to  its  "dark 
start"  resistance  level  thereby  causing  a  reduction  in  current  flow.  The  reduction  in  current  flow  was  used  to 
shut  down  the  heater.  A  representative  example  of  a  flame  responsive  photocell  safety  system  is  disclosed 
in  US-A-3,672,81  1  . 

20  The  use  of  a  direct  current  (DC)  control  signal  from  the  photocell  presents  a  number  of  safety 
problems.  First,  the  DC  type  safety  controls  lose  control  when  a  shorted  photocell  11  occurs  during  normal 
operation.  Secondly,  a  strong  ambient  light  condition  can  override  the  DC  control.  Furthermore,  DC  type 
controls  are  adversely  affected  by  a  dirty  photocell  causing  premature  turn-off. 

in  accordance  with  the  invention,  a  method  for  controlling  electrical  power  to  a  fuel  burning  device  afer 
25  ignitiion  of  the  fuel  by  an  electrically  powered  fuel  ignitor,  comprises  the  steps  of  generating  an  AC  normal 

flame  signal  representative  of  and  in  response  to  the  presence  of  a  normal  flame  condition  of  the  fuel 
burning  device;  and  terminating  the  application  of  electrical  power  to  the  electrically  powered  fuel  ignitor  of 
the  fuel  burning  device  if  the  AC  normal  flame  signal  is'not  generated. 

The  invention  also  includes  apparatus  for  controlling  electrical  power  to  a  fuel  burning  device  after 
30  ignition  of  the  fuel  by  an  electrially  powered  fuel  ignitor,  the  apparatus  comprising  means  for  generating  an 

AC  normal  flame  signal  representative  of  an  in  response  to  the  presence  of  a  normal  flame  condition  of  the 
fuel  burning  device;  and  means  for  terminating  the  application  of  electrical  power  to  the  electrically  powered 
fuel  ignitor  of  the  fuel  burning  device  if  the  AC  normal  flame  signal  is  not  generated. 

In  one  construction,  the  flame  snesing  digital  primary  safety  control  for  fuel  burning  devices  utilizes 
35  both  DC  and  AC  control  signals  depending  upon  the  particular  point  in  a  burner  cycle.  A  photocell  senses 

the  presence  or  absence  of  a  flame  and  the  condition  of  the  burner  flame.  A  DC  control  signal  is  generated 
under  a  "dark  start"  condition  in  the  fuel  burning  device.  If  proper  ignition  of  the  fuel  has  occured,  safety 
control  is  transferred  to  an  AC  "normal  flame"  signal  that  is  obtained  from  the  photocell.  The  AC  "normal 
flame"  signal  is  converted  into  a  pulse  train  that  represent  the  condition  of  the  burner  flame.  The  pulse  train 

40  is  monitored  during  a  predetermined  and  repeated  period  with  respect  to  the  number  of  pulses  occurring 
within  the  time  period  and  the  amplitude  of  the  pulses.  If  the  pulse  train  is  not  present  or  pulses  are  missing 
or  the  amplitude  of  the  pulse  train  fails  to  meet  a  pre-established  level,  the  primary  safety  control  terminates 
power  to  the  electrically  powered  burner  ignitor. 

The  invention  will  best  be  understood  from  a  detail  description  of  a  preferred  embodiment  of  the 
45  invention,  selected  for  purposes  of  illustration  and  shown  in  the  accompanying  single  Figure  which  is  a 

partial  block  diagram  and  schematic  of  the  digital  primary  safety  control. 
Turning  now  to  the  single  Figure,  there  is  shown  a  digital  primary  safety  control  10.  The  safety  control 

10  controls  the  application  of  electrical  power  from  an  electrical  power  line  having  a  phase  L1  and  a  neutral 
N.  The  electrical  power  is  applied  through  the  safety  control  10  to  the  electrical  load  of  a  fuel  burning  heater 

so  12  having  a  motor  14  and  a  fuel  ignitor  16.  The  ignitor  16  comprises  a  conventional  ignition  transformer  and 
a  spark  gap  (not  shown)  for  igniting  a  fluid  fuel.  The  presence,  absence  and  condition  of  the  burner  flame  is 
sensed  by  a  standard.  photocell  18  which  produces  output  signals  as  described  below  that  are  representa- 
tive  of  the  presence  or  absence  and  the  condition  of  the  burner  flame. 

The  primary  digital  safety  control  10  is  powered  by  a  half-wave,  well  filtered,  internal  power  supply 
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comprising  a  voltage  dropping  resistor  R10,  power  diode  D1,  resistor  R5,  Zener  diode  Z1  and  filter 

capacitors  C5  and  C7.  The  power  supply  operates  from  the  AC  line  power  source  L1  and  provides  5  to  15 
volts  DC  with  respect  to  the  power  line  neutral  or  common  side  of  the  AC  power  line.  VDD  is  normally  5.8V 

during  the  "ON"  state  and  13V  during  a  "LOCK-OUT"  condition.  The  operation  of  the  safety  control  10  is 

5  governed  by  a  programmable  timer  identified  in  the  single  Figure  as  IC-1. 
One  suitable  programmable  timer  is  the  MC14541B  Programmable  Timer  manufactured  and  sold  by 

Motorola.  The  Motorola  MC14541B  Programmable  Timer  has  a  16-stage  binary  counter,  and  integrated 
oscillator  for  use  with  an  external  capacitor  and  two  resistors,  an  automatic  power-on  reset  circuit  and  output 
control  logic.  The  timing  sequence  is  initialized  by  turning  on  power  upon  which  the  power-on  reset  is 

ro  enabled  and  initializes  the  counter  within  the  specified  VDD  range.  With  power  on,  an  external  reset  pulse 
can  be  applied.  Upon  release  of  the  initial  reset  command,  the  oscillator  will  oscillate  with  a  frequency 
determined  by  the  external  RC  network.  The  16-stage  counter  divides  the  oscillator  frequency  (FOsc)  with 
the  nth  state  frequency  being  foso.2n.  Alternatively,  the  oscillator  can  by  synchronized  to  an  external  clock 
pulse  derived  from  the  power  line  through  R6  to  pin  3. 

;5  Given  this  configuration  of  the  programmable  time  IC-1  ,  normal  operation  commences  upon  application 
of  the  AC  power  from  L1  and  N  (neutral)  to  the  automatic  power-up  (reset)  circuit  of  IC-1  .  At  this  point,  the 
timer  initializes  all  counters  to  a  time  base  of  zero.  At  time  base  zero,  the  "Q"  output  at  pin  8  of  the  timer  is 
at  logic  "HIGH".  If  the  resistance  of  the  photocell  18  is  above  the  value  required  for  a  "dark  start"  (greater 
than  10K  ohms),  SCR-1  will  be  turned  on  by  the  current  through  resistor  R1  and  the  Zener  STS-1.  This 

20  current  constitutes  a  DC  "dark  start"  signal.  The  turning  on  of  SCR-1  completes  the  circuit  from  pin  8  of  the 
timer  IC-1  through  resistor  R8  and  the  LED  in  optical  coupler  OC-1  to  the  neutral  of  the  alternating  current 

power  line.  The  "silicon  controlled  rectifier  SCR-1  is  latched  "ON"  until  the  cathode-to-anode  current  is 
turned  off  by  the  timer  IC-1.  The  SCR  turns  on  the  optical  coupler  OC-1  which  operates  as  follows:  Light 
from  the  optical  coupler  LED  causes  the  triac  to  turn  on  thereby  allowing  alternating  current  to  flow  through 

25  R9  and  into  the  gate  of  the  power  triac  which  turns  the  power  on  to  the  heater  load  12  comprising  motor  14 
and  the  ignitor  16. 

A  clock  pulse  supplied  through  R6  to  pin  3  of  the  programmable  timer  IC-1  activates  the  timer  binary 
counter.  The  countdown  starts  at  power-up  and  continues  until  the  end  of  the  preset  timing  sequence, 
provided  that  no  reset  pulse  is  received  at  pin  6.  If  a  reset  pulse  is  received,  then  the  programmable  timer 

so  IC-1  starts  its  counting  cycle  all  over  again,  and  the  "Q"  output  at  pin  8  remains  "HIGH".  However,  if  no 
reset  pulse  is  received  before  the  end  of  the  timing  sequence,  the  pin  8  "Q"  output  becomes  "LOW"  or  at 
logic  "0".  If  the  "Q"  output  goes  "LOW",  the  optical  coupler  OC-1  is  turned  off  with  the  result  that  the 

power  triac  is  also  turned  off  thereby  terminating  electrical  power  to  the  electrical  load  of  the  heater  12. 
Once  the  programmable  time  "Q"  output  goes  "LOW",  a  "lock-out"  diode  D2  clamps  the  timer's  reset  (pin 

35  6)  "LOW".  This  prevents  the  "Q"  output  at  pin  8  from  being  turned  on  again  until  the  AC  power  has  been 
removed  for  a  period  of  approximately  10  seconds. 

A  chopper  transistor  Q1  is  biased  into  saturation  by  resistors  R2  and  R7.  With  Q1  saturated,  the 
collector  of  Q1  and  the  reset  (pin  6)  of  the  programmable  timer  IC-1  are  held  at  logic  "0"  thereby 
preventing  the  timer  from  being  reset  except  by  a  signal  pulse  applied  to  the  base  of  chopper  transistor  Q1 

40  that  is  strong  enough  to  override  the  bias  and  turn  off  Q1.  When  Q1  is  turned  off,  capacitor  C3  quickly 
charges  to  a  logic  "HIGH"  (pin  6)  by  current  flow  through  resistor  R4  and  diode  D3,  thereby  resetting  the 
programmable  timer  IC-1. 

When  a  normal  combustion  flame  is  seen  by  the  photocell  18,  the  resulting  changes  in  resistance  of  the 
photocell  is  such  that  an  AC  signal  is  produced  at  the  junction  of  a  voltage  divider  consisting  of  resistor  R1 

45  and  the  photocell  18.  This  alternating  "normal  flame"  signal  is  coupled  to  the  base  of  chopper  transistor  Q1 
through  coupling  capacitor  C-1.  When  a  continuous  AC  "normal  flame"  wavetrain  is  applied  to  the  base  of 
chopper  transistor  Q1,  a  corresponding  continuous  train  of  pulses  is  applied  to  the  reset  (pin  6)  of  the 
programmable  timer  during  the  timing  interval.  The  pule  train  forces  the  timer  to  'stay  in  a  "reset"  mode  so 
that  the  output  "Q"  will  remain  "HIGH"  thereby  allowing  alternating  current  line  power  to  be  applied  through 

so  the  power  triac  to  the  heater  electrical  load  of  motor  14  and  ignitor  16.  However,  if  the  pulses  applied  to  the 
reset  (pin  6)  of  the  timer  become  weak  or  missing  for  a  period  of  time  greater  than  the  timing  interval,  plus 
the  time  required  for  capacitor  C3  to  discharge  to  1/2  voltage,  the  timer  IC-1  will  "time  out"  thereby  turning 
off  the  electrical  power  to  the  burner  motor  14  and  fuel  ignitor  16. 

Capacitor  C6  and  R3  form  a  "snubber"  circuit  for  both  the  power  triac  and  the  OC-1  triac.  Electromag- 
55  netic  interference  is  supressed  by  capacitors  C3,  C4  and  C8. 

One  of  the  features  of  the  digital  primary  safety  control  is  that  if  the  photocell  18  is  shorted  during 
operation,  no  pulse  will  appear  at  the  timer  reset  (pin  6)  and  shutdown  of  the  heater  motor  and  ignitor  will 
occur  at  the  end  of  the  timing  period.  Furthermore,  if  the  photocell  circuit  is  exposed  to  ambient  light  during 
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normal  operation,  this  light  cannot  take  control  of  the  circuit.  This  operation  is  in  distinct  contrast  to  the 
conventional  DC  safety  control  circuits  in  which  a  shorted  condition  or  high  ambient  light  level,  which  occurs 
during  a  normal  flame  condition,  will  override  the  DC  control  after  a  successful  "dark  start"  and  allow  the 
fuel  burning  heater  to  operate  in  an  unsafe  mode. 

The  following  Parts  List  is  illustrative  of  one  way  of  implementing  the  digital  primary  safety  control  of 
the  present  invention. 

PARTS  LIST 

REFERENCE  DESCRIPTION 
DESIGNATION 

C1  Capacitor,  10  F,  25  VDC 
C3  Capacitor,  .047  F, 
C4  Capacitor,  .068  F, 
C5.C7  Capacitor,  100  F,  16  VDC 
C8  Capacitor,  .01  F,  16  VDC 
STS-1  Zener,  .25W,  10V,  5% 
Q1  Transistor  (Motorola  MPSa17) 
C6  Capacitor,  .047  F,  600  VDC 
R1  ,R1  1  Resistor,  .25W,  3.3K,  5% 
R2  Resistor,  .25W,  39K,  5% 
R3  Resistor,  .25W,  270  OHM,  5% 
R4  Resistor,  .25W,  22K,  5% 
R5  Resistor,  .25W,  270  OHM,  5% 
R6  Resistor,  .25W,  15  MEG  OHM,  5% 
R7  Resistor,  .25W,  15K,  5% 
R8  Resistor,  .25W,  270  OHM,  5% 
R9  Resistor,  .25W,  270  OHM,  5% 
R10  Resistor,  10W,  7K,  10% 
IC-1  "  OSC/Timer  Digital  Logic  Chip  (Motorola  MC14541  B) 
OC-1  Optical  Coupler  (Motorola  MOC635A) 
Z1  ZENER,  1W,  15V,  10%  (Motorola  IN4744) 
D1,D2,D3  Diode,  1  A,  600V 
SCR-1  SCR,  30V 
PWRTRIAC  Triac,  10A,  500V 
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Claims 

1.  A  method  for  controlling  electrical  power  to  a  fuel  burning  device  after  ignition  of  the  fuel  by  an 
electrically  powered  fuel  ignitor,  the  method  comprising  the  steps  of  generating  the  AC  normal  flame  signal 
representative  of  and  in  response  to  the  presence  of  a  normal  flame  condition  of  the  fuel  burning  device; 
and  terminating  the  application  of  electrical  power  to  the  electrically  powered  fuel  ignitor  of  the  fuel  burning 
device  if  the  AC  normal  flame  signal  is  not  generated. 

2.  A  method  according  to  claim  1  ,  wherein  the  application  of  electrical  power  to  the  electrically  powered 
fuel  ignitor  of  the  fuel  burning  device  is  terminated  if  the  AC  normal  flame  signal  is  not  generated  during  a 
predetermined  time  period. 

3.  A  method  according  to  claim  1  or  claim  2,  wherein  the  AC  normal  flame  signal  is  converted  into  a 
pulse  train  and  the  application  of  electrical  power  to  the  electrically  powered  fuel  ignitor  is  terminated  in 
response  to  the  pulse  train  having  a  predetermined  characteristic. 

4.  A  method  according  to  claim  3,  wherein  the  pulse  train  predetermined  characteristic  is  the  amplitude 
of  the  pulse  train. 

5.  A  method  according  to  claim  3,  wherein  the  pulse  train  predetermined  characteristic  is  the  existence 
of  at  least  one  pulse  of  sufficient  amplitude  during  a  predetermined  time  period. 

45 

50 

55 
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6.  A  method  according  to  any  one  of  the  preceding  claims,  further  comprising  generating  a  DC  dark 
start  signal  representative  of  and  in  response  to  the  presence  of  a  dark  start  condition  of  the  fuel  burning 
device;  applying  electrical  power  to  the  fuel  ignitor  of  the  fuel  burning  device  in  response  to  the  DC  dark 
start  signal;  and  terminating  the  application  of  electrical  power  to  the  fuel  ignitor  of  the  fuel  burning  device  if 

5  the  AC  normal  flame  signal  is  not  generated  within  a  first  predetermined  time  period  after  generation  of  the 
DC  dark  start  signal. 

7.  An  apparatus  for  controlling  electrical  power  to  a  fuel  burning  device  after  ignition  of  the  fuel  by  an 
electrically  powered  fuel  ignitor  (16),  the  apparatus  comprising  means  for  generating  an  AC  normal  flame 
signal  representative  of  and  in  response  to  the  presence  of  a  normal  flame  condition  of  the  fuel  burning 

to  device;  and  means  for  terminating  the  application  of  electrical  power  to  the  electrically  powered  fuel  ignitor 
of  the  fuel  burning  device  if  the  AC  normal  flame  signal  is  not  generated. 

8.  An  apparatus  according  to  claim  8,  wherein  the  terminating  means  is  arranged  to  terminate  the 
application  of  electrical  power  to  the  electrically  powered  fuel  ignitor  of  the  fuel  burning  device  if  the  AC 
normal  flame  signal  is  not  generated  during  a  predetermined  time  period. 

75  9.  An  apparatus  according  to  claim  7  or  claim  8,  wherein  the  generating  means  is  arranged  to  convert 
the  AC  normal  flame  signal  into  a  pulse  train;  and  the  terminating  means  is  arranged  to  terminate  the 
application  of  electrical  power  to  the  electrically  powered  fuel  ignitor  in  response  to  the  pulse  train  having  a 
predetermined  characteristic. 

10.  An  apparatus  according  to  claim  9,  wherein  the  pulse  train  predetermined  characteristic  is  the 
20  amplitude  of  the  pulse  train. 

11.  An  apparatus  according  to  claim  9,  wherein  the  pulse  train  predetermined  characteristic  is  the 
existence  of  at  least  one  pulse  of  sufficient  amplitude  during  a  predetermined  time  period. 

12.  An  apparatus  according  to  any  one  of  claims  7  to  11,  further  comprising  means  for  generating  a  DC 
dark  start  signal  representative  of  and  in  response  to  the  presence  of  a  dark  star  condition  of  the  fuel 

25  burning  device;  and  means  for  applying  electrical  power  to  the  fuel  ignitor  of  the  fuel  burning  device  in 
response  to  the  DC  dark  start  signal;  the  terminating  means  being  arranged  to  terminate  the  application  of 
electrical  power  to  the  fuel  ignitor  of  the  fuel  burning  device  if  the  AC  normal  flame  signal  is  not  generated 
within  a  first  predetermined  time  period  after  generation  "of  the  DC  dark  start  signal. 

30 

35 

40 

45 

50 

55 



EP  0  320  082  A1 

C5 Dl RIO 
-V\Ar 

f f Z I  R 5  ^ C 7  

V d d  
R 6  !R2  < R 4  »RI 12  I3  9  14 

IC-I 

I  2  5  IO  7 

N / C 4  
-C* 

N/C-U 0 3  
Cl 

u  Vss  
;R8  < R 9  =i=C6 o  

4 
■1 D2 

PWR 
TRIAC ■j  J p C - K f e j  

i  1  / I  

R 7  C8  

: R 3  : r i i  
s t s - i  

- S A O s c r - i  
K C 4  

T  6  
2 3 0   V 
AC 
LI 

6  _  6  
AC  LOAD 
COMMON  H E A T E R  
N  (12) P H O T O C E L L  

(18) 

10 

IGNIT0R 

16 

MOTOR 

14 



J >  European  Patent 
Office 

Application  Number 
EUROPEAN  SEARCH  R E P O R T  

EP  88  30  5866 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 

Citation  of  document  with  indication,  where  appropriate, 
of  relevant  passages 

Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  (Int.  CI.4) Category 

US-A-3  713  766  (DONNELLY  et  a l . )  
*  Figure;  a b s t r a c t   * 

1 , 2 , 7 , 8  

6 , 1 2  

1 - 3 , 7 - 9  

X 

A 

X 

A 

A 

A 

A 

A 

A 

A 

F  23  N  5 / 0 8  

FR-A-2  121  953  (APPAREILLAGE 
THERMOFLEX  ETABLISSEMENTS  J.M.  DARD) 
*  Figure;  claim  * 

US-A-4  167  389  (DONNELLY  et  al  .  ) 

FR-A-2  186  118  (WEBSTER  ELECTRIC  CO.) 

US-A-3  947  219  (SANTO) 

US-A-2  825  012  (CONSOLIVER  et  a l . )  

US-A-2  807  758  (PINCKAERS) 

US-A-3  829  276  (LENSKI  et  al  .  ) 

FR-A-2  454  055  (HONEYWELL  INC.) TECHNICAL  FIELDS 
SEARCHED  (Int.  C1.4) 

F  23  N 

The  present  search  report  has  been  drawn  up  for  all  claims 
Examiner 

THIBO  F. 
Date  of  completion  of  the  search 
20 -03 -1989  

Place  of  search 
THE  HAGUE 

T  :  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on,  or 

after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category 
A  :  technological  background 
O  :  non-written  disclosure 
P  :  intermediate  document 

3 

2 


	bibliography
	description
	claims
	drawings
	search report

