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an  output  air  supply  rate  Q  which  is  approxi- 
mately  proportional  to  the  revolving  rate  n  of  the 
motor  4. 

In  a  power  plant,  the  air  demand  of  the  boiler 
5  changes  as  the  power  demand  of  the  associated 

power  grid  changes  or  the  fuel  supply  mode  of 
the  boiler  changes.  In  such  a  case,  a  control 
command  8  to  change  the  air  supply  rate  is  given 
to  the  controller  7  and  a  control  signal  for  decid- 

w  ing  the  air  supply  rate  Q  is  given  through  the 
signal  line  9  to  the  VF  power  source  3,  and  then 
the  VF  power  source  3  provides  an  output  of  a 
frequency  F  corresponding  to  the  required  air 
supply  rate  Q. 

w  Fig.  2  is  a  time  chart  for  explaining  the  normal 
actions  of  the  conventional  VF  power  source 
system  shown  in  Fig.  1.  In  Fig.  2,  when  the  control 
command  8  requests  the  increase  of  the  air 
supply  rate  Q  at  a  time  point  t,  and  the  decrease 

20  of  the  increased  air  supply  rate  to  the  original  air 
supply  rate  at  a  time  point  t3,  the  output  of  the 
controller  7  is  given  through  the  signal  line  9  to 
the  VF  power  source  3.  Ordinarily,  the  VF  power 
source  3  is  designed  to  respond  to  the  request  for 

25  the  change  of  the  output  at  a  fixed  increase  rate  or 
a  fixed  decrease  rate,  therefore  the  change  of  the 
output  frequency  F  of  the  VF  power  source  3  is 
delayed  slightly  from  the  time  ponts  t,  and  t3  of 
request  for  the  change,  and  the  output  frequency 

30  changing  action  of  the  VF  power  source  3  is 
completed  at  the  time  points  t2  and  t4.  That  is,  if  it 
is  desired  to  change  the  output  air  supply  rate  Q 
of  the  fan  6,  the  revolving  rate  n  of  the  motor  4  is 
changed  by  changing  the  output  frequency  F  of 

35  the  VF  power  source  3. 
Fig.  3  is  a  time  chart  showing  the  changes  of 

controlled  factors  in  case  of  a  disconnection  of  the 
signal  line  9  as,  for  example,  by  loosening  or  the 
falling  off  of  the  connecting  terminals.  In  this 

40  case,  naturally,  there  is  no  change  in  the  control 
command  8  and  the  control  command  8  is 
requesting  a  fixed  air  supply  rate  Q.  When  the 
disconnection  of  the  signal  line  9  occurred  at  a 
time  point  ts,  the  input  signal  of  the  VF  power 

45  source  3  becomes  zero.  Consequently,  as 
explained  in  connection  with  Fig.  2,  the  output 
frequency  F  of  the  VF  power  source  decreases 
with  a  slight  delay  to  a  lower  limit  value  causing 
the  decrease  of  the  revolving  rate  n  of  the  motor 

so  4,  and  thereby  the  output  air  supply  rate  Q  is 
decreased. 

Since  the  operation  of  a  motor  by  means  of  a 
conventional  VF  power  source  has  been  per- 
formed  in  the  manner  as  described  hereinbefore, 

55  the  output  frequency  of  the  VF  power  source  3 
varies  unnecessarily  in  case  an  accident  occurs  in 
the  control  signal  to  be  given  to  the  VF  power 
source  3,  which  entails  unstable  operation  of  the 
motor  4  and  the  rotary  component  6  and  the 

60  resulting  accident  in  the  system. 
Accordingly,  it  is  an  object  of  the  present 

invention  to  provide  a  variable  frequency  power 
source  operating  system  capable  of  operating  the 
associated  variable  frequency  power  source  so 

65  that  the  sudden  and  great  change  of  the  revolving 

Description 

The  invention  relates  to  in  an  airflow  control 
apparatus  having  a  ventilator-actuating  motor 
driven  at  a  rotational  speed  corresponding  to  a 
power  supply  frequency,  a  VF  (variable  fre- 
quency)  power  source  connected  to  said  motor,  a 
controller  for  feeding  a  control  signal  to  said  VF 
power  source  so  as  to  determine  the  output 
frequency  thereof,  and  an  abnormal  signal  detec- 
tor  including  means  for  detecting  an  abnormality 
relative  to  the  control  signal  fed  to  said  VF  power 
source  and  producing  an  output.  The  invention 
particularly  refers  to  a  control  apparatus  in  which 
the  control  sig  nals  cannot  be  sent  to  the  VF  power 
source  due  to  accidental  disconnection  or  short- 
circuit  in  the  signal  line. 

A  conventional  VF  power  source  operating 
system  of  this  kind  is  shown  in  Fig.  1,  in  which  1  is 
a  commercial  power  line,  2  is  a  switch,  3  is  a  VF 
power  source  for  controlling  the  speed  of  a  motor 
4,  6  is  the  rotary  component  of  a  fan,  a  pump  or 
the  like,  5  is  a  mechanical  coupler  for  coupling  the 
motor  4  and  the  rotary  component  6,  7  is  a 
controller  which  gives  a  frequency  control  signal 
to  the  VF  power  source  3,  8  is  a  control  command 
given  to  the  controller  7  and  9  is  a  signal  line 
interconnecting  the  controller  7  and  the  VF  power 
source  3.  In  Figs.  2  and  3,  t,  and  t3  are  a  time 
points  when  an  increase  control  command  is 
given  and  when  a  decrease  control  command  is 
given,  respectively,  t2  and  t4  are  time  points  when 
the  output  of  the  VF  power  source  completed  to 
increase  and  decrease,  respectively,  t5  is  a  time 
point  when  an  accident  occurred  in  the  signal  line 
9  and  t6  is  a  time  point  when  the  output  of  the  VF 
power  source  3  has  completed  its  change  after  an 
accident  has  occurred. 

The  functions  of  this  conventional  VF  power 
source  operating  system  will  be  described  herein- 
after.  In  order  to  give  a  concrete  description,  the 
rotary  component  6  is  regarded  as  a  fan  for 
supplying  its  output  (air)  to  the  boiler,  not  shown, 
of  a  power  plant. 

Referring  to  Fig.  1,  the  VF  power  source  3 
receives  power  through  the  switch  2  from  com- 
mercial  power  line  1  and  provides  an  output  for 
driving  the  motor  4.  The  revolving  rate  n  of  the 
motor  4  is  represented  by  the  following  ex- 
pression: 

120  x  F 
N=  (1) 

where  F  is  the  frequency  of  the  output  power  of 
the  power  source  and  P  is  the  number  of  poles  of 
the  motor. 

Accordingly,  the  revolving  rate  n  is  proportional 
to  the  frequency  F  of  the  output  power  of  the 
power  source,  that  is,  the  revolving  rate  n  of  the 
motor  4  varies  according  to  the  variation  of  the 
output  frequency  F  of  the  VF  power  source  3. 

The  motor  4  is  coupled  with  the  fan  6  with  a 
coupler  5  and  the  fan  6  supplies  air  to  the  boiler  at 
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rate  of  the  motor  driven  by  the  output  of  the 
variable  frequency  power  source  is  obviated  in 
case  an  abnormality  occurred  in  the  control  signal 
for  deciding  the  output  frequency  of  the  variable 
frequency  power  source.  5 

In  an  earlier  European  patent  application  to  be 
considered  under  Article  54  (3)  EPC,  EP—  A—  142 
679,  an  airflow  control  apparatus  of  the  kind  as 
described  above  is  proposed  in  which  any  devia- 
tion  of  the  control  signal  level  from  a  predeter-  10 
mined  range  is  detected,  and  in  which  the  fre- 
quency  of  the  motor-driving  output  is  retained  at 
a  proper  value. 

Additionally,  from  DE—  A—  25  41  S98  an  in- 
verter  circuit  is  known  which  is  tuned  to  the  15 
frequency  of  the  commercial  power  supply.  If  a 
failure  detector  detects  that  the  inverter  is  out  of 
operation,  then  the  supply  is  connected  to  the 
commercial  power  supply  to  continue  the  supply 
to  the  load.  20 

According  to  the  present  invention,  an  airflow 
control  apparatus  is  characterized  by  a  control 
signal  generator  provided  in  said  controller  for 
generating  said  control  signal  in  the  form  of  a 
pulse  signal  of  predetermined  fixed  pulse  mag-  25 
nitude  and  of  a  pulse  width  or  a  frequency 
corresponding  to  the  output  frequency  of  said  VF 
power  source;  and  said  abnormal  signal  detector 
comprising  means  for  detecting  the  pulse  mag- 
nitude  of  said  control  signal  to  decide  that  the  30 
control  signal  is  abnormal  when  the  detected 
pulse  magnitude  does  not  lie  within  a  predeter- 
mined  range  including  the  fixed  pulse  magnitude. 

Preferred  embodiments  of  the  invention  are 
defined  in  the  dependent  sub-claims.  35 

Other  objects,  features  and  advantages  of  the 
present  invention  will  become  apparent  from  the 
description  of  the  preferred  embodiments  thereof 
taken  in  connection  with  the  accompanying  draw- 
ings.  40 

Brief  Description  of  the  Drawings 
Figure  1  is  a  block  diagram  of  a  conventional  VF 

power  source  operating  system; 
Figure  2  is  a  graph  showing  that  the  relation  45 

between  a  control  signal  given  by  the  VF  power 
source  operating  system  of  Fig.  1  and  the  change 
of  air  supply  rate  Q; 

Figure  3  is  a  graph  similar  to  Fig.  2,  where  an 
abnormal  control  signal  is  provided;  so 

Figure  4  is  a  block  diagram  of  a  VF  power 
source  operating  system,  in  a  preferred  embodi- 
ment,  according  to  the  present  invention; 

Figure  5  is  a  circuit  diagram  of  a  control  signal 
generating  unit;  55 

Figure  6  is  a  waveform  chart  showing  an  input 
signal  and  an  output  signal  of  the  control  signal 
generating  unit  of  Fig.  5; 

Figure  7  is  a  schematic  illustration  of  the  blower 
unit  of  a  boiler  to  which  the  present  invention  is  eo 
applied; 

Figure  8  is  a  waveform  chart  showing  the 
waveforms  of  signals  provided  by  the  control 
signal  generating  circuit  of  Fig.  5;  and 

Figure  9  is  a  block  diagram  of  a  VF  power  65 

source  operating  system,  in  another  embodi- 
ment,  according  to  the  present  invention. 

Detailed  Description  of  the  Preferred 
Embodiments 

VF  power  source  operating  systems  according 
to  the  present  invention  will  be  described  herein- 
after  in  connection  with  the  accompanying  draw- 
ings.  In  Fig.  4,  the  components  indicated  at 
reference  characters  1  to  11  are  substantially  the 
same  as  those  shown  in  Fig.  1,  except  that  the 
controller  7  has  a  control  signal  generator  7B  and 
the  VF  power  source  3  has  an  abnormal  signal 
detector  3B. 

Fig.  5  shows  the  circuit  of  the  control  signal 
generator  7B,  which  will  be  described  in  detail 
afterward.  As  shown  in  Fig.  6,  basically,  the 
control  signal  generator  7B  generates  a  control 
signal  in  the  form  of  a  pulse  trains  of  a  pulse 
width  W1  or  a  pulse  width  W2  when  the  level  of 
the  control  signal  8  is  F1  or  F2  respectively  and 
supplies  the  control  signal  to  the  abnormal  signal 
detector  3B.  In  Fig.  5,  indicated  at  Tu  T2,  T3  and  T4 
are  transistors,  at  R,  to  R7  are  resistances,  at  C, 
and  C2  are  capacitors,  at  ZD  is  a  Zener  diode,  at 
+Es  is  the  voltage  of  a  DC  power  source  and  at 
VCt  is  the  terminal  voltage  of  the  capacitor  Cv 

The  VF  power  source  operating  system  accord- 
ing  to  the  present  invention  is  applied  advan- 
tageously  for  controlling  the  air  supply  rate  of  the 
blower  unit  of  a  boiler  as  shown  in  Fig.  7,  for 
instance.  In  this  blower  unit  the  rotary  component 
6  consists*  of  a  shaft  6a  coupled  with  a  motor  4 
with  a  mechanical  coupler  5  and  a  fan  6b  attached 
to  the  shaft  6a.  The  fan  6b  is  disposed  within  an 
air  duct  12  to  generate  an  air  current  in  a  direction 
indicated  by  the  arrow  13.  An  air  flow  rate 
regulating  mechanism  14  provided  as  a  subsidi- 
ary  means  to  regulate  the  flow  rate  of  the  air  in 
the  air  duct  12  includes  a  plurality  of  vanes  14a 
disposed  within  the  air  duct  and  a  driving  device 
14b  which  regulates  the  vane  angle  according  to 
an  input  control  signal  15.  Indicated  at  12a  and 
12b  are  the  inlet  and  the  outlet  of  the  air  duct 
respectively. 

The  functions  of  the  VF  power  source  operating 
system  of  the  present  invention  will  be  described 
hereunder.  In  Fig.  6,  the  relation  between  the 
pulse  width  W,  of  the  pulse  wave  and  the  mag- 
nitude  F,  of  the  control  signal  8  is  represented  by 

W,  =  K-F, (2) 

where  K  is  a  constant  and  i  is  an  arbitrary  positive 
integer. 

Accordingly,  in  the  case  of  Fig.  4, 

(3) W,  =  K-F,  and  W2  =  K-F2 

The  control  signal  generator  for  generating  pulse 
signals  of  pulse  widths  V\A,  and  W2  is  included  in 
the  controller  7  shown  in  Fig.  7.  The  frequency  of 
an  output  power  of  the  VF  power  source  3  for 
driving  the  motor  4  is  dependent  only  on  the 
pulse  width  W,  of  the  pulse  signal  as  defined  by 
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Expression  (2). 
Referring  to  Fig.  5,  in  the  control  signal 

generator  7B,  voltage  Vci  rises  at  a  time  constant 
C1R1  when  the  transistor  Ti  changes  from  ON 
state  into  OFF  state  and  after  the  voltage  VC1  has 
exceeded  an  input  voltage  E,,  the  transistor  T2, 
hence  the  transistor  T3  also  change  from  OFF 
state  into  ON  state. 

When  the  transistor  T3  is  in  ON  state,  the  base 
current  of  the  transistor  T  flows  through  the  Zener 
diode  ZD,  then  the  transistors  T2  and  T3  remain  in 
OFF  state.  The  capacitor  C2  is  provided  to  secure  a 
time  period  necessary  to  make  the  voltage  Voi 
drop  to  zero  volt  by  discharging  the  capacitor  C-, 
through  the  transistor  T-,. 

If  the  input  voltage  varies,  as  shown  in  Fig.  8, 
between  a  level  E,i  (a  low  value)  and  a  level  E,2  (a 
high  value),  the  time  for  the  voltage  Vci  to  reach 
the  input  voltage  E,  is  proportional  to  E|.  There- 
fore,  the  output  signal  Eo  having  pulses  of  pulse 
widths  proportional  to  the  input  voltage  E,  and  of 
input-frequency  relation  as  shown  in  Fig.  8  is 
produced. 

If  the  signal  line  9  is  disconnected,  the  pulse 
magnitude  H  of  the  pulse  signal  being  transmitted 
through  the  signal  line  9  decreases  to  a  reduced 
magnitude  (one  of  reduced  magnitudes  including 
zero)  at  the  input  of  the  VF  power  source  3  even  if 
any  particular  change  does  not  occur  in  the 
control  signal  8.  Accordingly,  the  abnormal  signal 
detector  3B  for  detecting  the  deviation  of  the 
pulse  magnitude  H  of  the  pulse  signal  being 
supplied  through  the  signal  line  9  from  the  nor- 
mal  magnitude  is  provided  to  decide  if  the  signal 
line  9  is  in  an  abnormal  condition,  such  as 
disconnection,  and  to  prevent  the  change  of  the 
output  signal  of  the  VF  power  source  3  so  that  the 
existing  operating  condition  of  the  motor  is  main- 
tained. 

Although  the  invention  has  been  described  as 
applied  to  controlling  the  revolving  rate  of  the  fan 
of  a  power  plant,  the  present  invention  is  applic- 
able  for  the  same  effects  also  to  controlling  a 
rotary  component  other  than  a  fan,  such  as  a 
pump,  or  as  a  VF  power  source  operating  system 
of  a  system  other  than  a  power  plant. 

In  the  description  given  hereinbefore,  the  func- 
tions  of  the  embodiment  of  the  present  invention 
has  been  described  with  reference  to  an  abnormal 
condition  where  the  signal  line  9  was  discon- 
nected,  however,  the  abnormal  condition  is  not 
limited  thereto  and  may  be  an  accident  such  as 
short-circuit  other  than  disconnection  of  the  line 
9. 

In  Fig.  6,  the  minimum  pulse  magnitude  and  the 
maximum  pulse  magnitude  of  the  pulse  signal 
are  zero  and  H  respectively  by  way  of  example, 
however,  the  reference  pulse  magnitude  is  not 
necessarily  be  limited  to  zero. 

Furthermore,  in  the  description  given  above, 
the  frequency  control  input  applied  to  the  VF 
power  source  3  is  a  pulse  signal  of  variable  pulse 
width,  however,  a  numerical  signal  produced 
through  digital  coding  may  be  used  instead  of  the 
pulse  signal. 

Figure  9  shows  another  embodiment  of  the 
present  invention.  This  embodiment  is  different 
from  the  embodiment  shown  in  Fig.  4  in  respect 
of  the  insertion  of  a  switch  10  between  a  VF  power 

5  source  3  and  a  motor  4  and  the  provision  of  an  AC 
power  supply  line  having  a  switch  1  1  for  connect- 
ing  the  motor  4  to  a  commercial  power  supply. 
This  embodiment  changes  over  the  power  source 
of  the  motor  4  from  the  VF  power  source  3  to  the 

w  commercial  power  supply  when  the  abnormal 
signal  detector  3B  detects  an  abnormality  in  the 
control  signal.  This  power  source  changeover 
action  is  performed  preferably  in  cooperation 
with  an  air  supply  rate  control  mechanism  14 

15  shown  in  Fig.  7. 
When  an  abnormality  in  the  control  signal  is 

detected  while  the  system  is  operating  with  the 
vanes  14b  of  the  air  supply  rate  control 
mechanism  14  fixed  at  the  full  open  position  for 

20  the  purpose  of  energy  conservation,  the  abnor- 
mal  signal  detector  3B  cancels  the  fixation  of  the 
vanes  14a  and  changes  the  control  mode  of  the 
air  supply  rate  control  mechanism  14  into  an 
automatic  control  mode  so  that  the  degree  of 

25  opening  of  the  vanes  14a  is  regulated  through  a 
driving  rod  14b  according  to  an  input  control 
signal  15.  Simultaneously,  the  abnormal  signal 
detector  3B  raises  the  output  of  the  VF  power 
source  3  near  to  the  rated  value  thereof  and 

30  increases  the  output  frequency  F  to  make  the 
revolving  rate  of  the  motor  4  approach  the  rated 
revolving  rate.  The  output  of  the  VF  power  source 
3  is  raised  slowly  and  gradually.  As  the  revolving 
rate  of  the  motor  4  is  raised,  the  resulting  increase 

35  in  the  air  supply  rate  is  restricted  within  a  safe 
range  by  reducing  the  degree  of  opening  of  the 
vanes  14a  accordingly.  After  the  output  of  the  VF 
power  source  3  has  thus  been  increased  near  to 
the  rated  output,  the  switch  2  of  Fig.  9  is  opened 

40  and  the  switch  1  1  of  Fig.  9  is  closed  to  disconnect 
the  motor  4  from  the  VF  power  source  3  and  to 
connect  the  same  to  the  commercial  power 
supply  1. 

This  control  procedure  performed  by  this 
45  embodiment  prevents  the  sudden  change  of  the 

frequency  of  the  input  power  supplied  to  the 
motor  4  over  a  wide  range  which  occurs  when  the 
power  source  of  the  motor  4  is  changed  over 
simply  from  the  VF  power  source  3  to  the  com- 

50  mercial  power  supply  1  immediately  after  the 
abnormality  in  the  signal  line  9  has  been  detected, 
and  thereby  the  variation  of  the  air  supply  rate  in 
changing  the  power  source  is  limited  within  a 
small  extent. 

55  Thus  the  power  source  of  the  motor  4  is 
changed  over  safely  from  the  VF  power  source  3 
to  the  commercial  power  supply  1  to  continue  the 
operation  of  the  system  even  if  any  abnormality 
occurs  in  the  signal  line  9. 

60  Although  the  second  embodiment  of  the 
present  invention  has  been  described  as  applied 
to  controlling  the  revolving  rate  of  the  fan  of  a 
power  plant,  the  present  invention  is  applicable 
for  the  same  effects  also  to  controlling  a  rotary 

65  component  other  than  a  fan,  such  as  a  pump,  or 
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said  VF  power  source  (3)  to  change  gradually 
toward  the  frequency  of  the  commercial  power 
supply  (1)  upon  the  detection  of  the  abnormality 
in  the  control  signal,  and  then  to  disconnect  said 
motor  (4)  from  said  VF  power  source  (3)  and  to 
connect  said  motor  to  the  commercial  power 
supply  (1),  after  the  output  frequency  of  said  VF 
power  source  (3)  has  reached  the  frequency  of 
said  commercial  power  supply  (1). 

4.  An  airflow  control  apparatus  according  to 
claim  3,  characterized  in  that  the  disconnection  of 
said  motor  (4)  from  said  VF  power  source  (3)  and 
the  connection  of  said  motor  to  said  commercial 
power  supply  (1)  is  done  when  the  output  of  said 
VF  power  source  (3)  is  in  synchronism  with  the 
output  of  said  commercial  power  supply  (1). 

to  a  VF  power  source  operating  system  of  a 
system  other  than  a  power  plant. 

The  second  embodiment  of  the  present  inven- 
tion  has  been  described  in  terms  of  functions  in 
case  of  the  disconnection  of  the  signal  line  9  by 
way  of  example,  however,  the  abnormal  condi- 
tion  is  not  limited  thereto  and  may  be  an  accid- 
cent  such  as  short-circuit. 

In  Fig.  6,  the  minimum  pulse  magnitude  and  the 
maximum  pulse  magnitude  of  the  pulse  signal 
are  zero  and  H  respectively  by  way  of  example, 
however,  the  reference  pulse  magnitude  is  not 
necessarily  be  limited  to  zero. 

Furthermore,  in  the  action  of  the  second 
embodiment,  the  power  source  of  the  motor  is 
changed  over  from  the  VF  power  source  3  to  the 
commercial  power  supply  1  after  the  output 
frequency  of  the  VF  power  source  has  been  raised 
near  to  the  rated  output  frequency  thereof,  how- 
ever,  it  is  obvious  that  the  process  of  changing  the 
power  source  of  the  motor  is  not  limited  thereto 
and  may  be  an  other  process  in  which  the  power 
source  is  changed  over  immediately  after  the 
detection  of  an  abnormal  signal  by  the  abnormal 
signal  detector. 

Still  further,  in  the  description  of  this  embodi- 
ment  given  above,  the  frequency  control-  input 
applied  to  the  VF  power  source  3  is  a  pulse  signal 
of  variable  pulse  width,  however,  a  numerical 
signal  produced  through  digital  coding  may  be 
used  instead  of  the  pulse  signal. 

Claims 
1.  In  an  airflow  control  apparatus  having  a 

ventilator-actuating  motor  (4)  driven  at  a  rota- 
tional  speed  corresponding  to  a  power  supply 
frequency,  a  VF  (variable  frequency)  power 
source  (3)  connected  to  said  motor  (4),  a  con- 
troller  (7)  for  feeding  a  control  signal  to  said  VF 
power  source  (3)  so  as  to  determine  the  output 
frequency  thereof,  and  an  abnormal  signal  detec- 
tor  (3B)  including  means  for  detecting  an  abnor- 
mality  relative  to  the  control  signal  fed  to  said  VF 
power  source  (3)  and  producing  an  output; 
characterized  by  a  control  signal  generator  (7B) 
provided  in  said  controler  (7)  for  generating  said 
control  signal  in  the  form  of  a  pulse  signal  of 
predetermined  fixed  pulse  magnitude  and  of  a 
pulse  width  or  a  frequency  corresponding  to  the 
output  frequency  of  said  VF  power  source  (3);  and 
said  abnormal  signal  detector  (3B)  comprising 
means  for  detecting  the  pulse  magnitude  of  said 
control  signal  to  decide  that  the  control  signal  is 
abnormal  when  the  detected  pulse  magnitude 
does  not  lie  within  a  predetermined  range 
including  the  fixed  pulse  magnitude. 

2.  An  airflow  control  apparatus  according  to 
claim  1  ,  characterized  in  that  means  is  provided  in 
said  VF  power  source  (3)  to  fix,  upon  detection  of 
the  abnormality  of  the  control  signal,  the  output 
frequency  of  said  VF  power  source  (3)  at  the  value 
immediately  before  the  detection  of  the  abnor- 
mality  in  the  control  signal. 

3.  An  airflow  control  apparatus  according  to 
claim  1,  characterized  in  that  means  is  provided  in 

10 

15 

Patentanspruche 
1.  Luftstrom-Steuervorrichtung  mit  einem  Ven- 

20  tilator-motor  (4),  der  mit  einer  Drehzahl  entspre- 
chend  der  Frequenz  einer  Stromversorgung 
umlauft;  mit  einer  Stromquelle  (3)  variabler  Fre- 
quenz  (VF-Stromquelle),  die  an  dem  Motor  (4) 
angeschlossen  ist;  mit  einer  Steuereinrichtung  (7) 

25  zum  Abgeben  eines  Steuersignals  an  die  VF- 
Stromquelle  (3),  um  deren  Ausgangsfrequenz  zu 
bestimmen;  und  mit  einem  Abweichungs-Signal- 
detecktor  (3B),  der  ein  Ausgangssignal  abge- 
bende  Mittel  zum  Feststellen  von  Abweichungen 

30  im  der  VF-Stromquelle  (39)  zugefuhrten  Steuersi- 
gnal  gegenuber  Normalwerten  aufweist,  dadurch 
gekennzeichnet,  dalS  die  Steureinrichtung  (7) 
einen  Steuersignalgenerator  (7B)  aufweist,  der 
das  Steuersignal  in  de  Form  eines  Impulssignals 

35  festgelegter  Amplitude  und  Lage  bzw.  Frequenz 
entsprechend  der  Ausgangsfrequenz  der  VF- 
Stromquelle  (3)  abgibt;  und  dalS  der  Abwei- 
chungs-Signaldetektor  (3B)  Mittel  zum  Feststellen 
der  Impulsamplitude  des  Steuersignals  aufweist, 

40  um  festzustellen,  dalS  das  Steuersignal  vom  Nor- 
malwert  abweicht,  wenn  die  festgestellte  Impul- 
samplitude  nicht  innerhalb  eines  vorbestimmten 
Bereiches  der  festgelegten  Impulsamplitude 
liegt. 

45  2.  Luftstrom-Steuervorrichtung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  da(5  in  der  VF-Strom- 
quelle  (3)  Mittel  vorgesehen  sind,  die  bei  Feststel- 
lung  eines  vom  Normalwert  abweichenden  Steu- 
ersignals  die  Ausgangsfrequenz  der  VF-Strom- 

50  quelle  (3)  auf  einen  Wert  festlegen,  der  unmittel- 
bar  vor  der  Feststellung  des  vom  Normalwert 
abweichenden  Steuersignals  vorhanden  war. 

3.  Luftstrom-Steuervorrichtung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  dalS  in  der  VF-Strom- 

55  quelle  (3)  Mittel  vorgesehen  sind,  die  bei  Feststel- 
lung  eines  vom  Normalwert  abweichenden  Steu- 
ersignals  die  Ausgangsfrequenz  allmahlich  in 
Richtung  auf  die  Frequenz  des  offentlichen 
Stromnetzes  (1  )  verandern,  und  daft  der  Motor  (4) 

60  von  der  VF-Stromquelle  (3)  getrennt  und  mit  dem 
offentlichen  Stromnetz  (1)  verbunden  wird,  wenn 
die  Ausgangsfrequenz  der  VF-Stromquelle  (3)  die 
Frequenz  des  offentlichen  Stromnetzes  (1) 
erreicht  hat. 

65  4.  Luftstrom-Steuervorrichtung  nach  Anspruch 



0  160  1 6 3  10 

d'une  gamme  predetermines  comprenant  la 
grandeur  d'impulsion  fixe. 

2.  Appareil  de  commande  d'ecoulement  d'air 
selon  la  revendication  1,  caracterise  en  ce  que  des 
moyens  sont  prevus  dans  ladite  source  de  puis- 
sance  VF  (3)  pour  fixer,  a  la  suite  de  la  detection 
de  1'anomalie  du  signal  de  commande,  la  fre- 
quence  de  sortie  de  ladite  source  de  puissance  VF 
(3)  a  la  valeur  qu'elle  avait  immediatement  avant 
la  detection  de  I'anomalie  du  signal  de  com- 
mande. 

3.  Appareil  de  commande  d'ecoulement  d'air 
selon  la  revendication  1,  caracterise  en  ce  que  des 
moyens  sont  prevus  dans  ladite  source  de  puis- 
sance  VF  (3)  pour  produire  une  variation  gra- 
duelle  ves  la  frequence  de  I'alimentation  en  ener- 
gie  du  commerce  (1)  a  la  suite  de  la  detection  de 
I'anomalie  du  signal  de  commande,  et  pour  cou- 
per  ensuite  ledit  moteur  (4)  de  ladite  source  de 
puissance  (VF  (3)  et  pour  relier  ledit  moteur  a 
I'alimentation  en  energie  du  commerce  (1)  apres 
que  la  frequence  de  sortie  de  ladite  source  de 
puissance  VF  (3)  ait  atteint  la  frequence  de  ladite 
alimentation  en  energie  du  commerce  (1). 

4.  Appareil  de  commande  d'ecoulement  d'air 
selon  la  revendication  3,  caracterise  en  ce  que  la 
coupure  dudit  moteur  (4)  vis-a-vis  de  ladite 
source  de  puissance  VF  (3)  et  la  liaison  dudit 
moteur  a  ladite  alimentation  en  energie  du  com- 
merce  (1)  sont  effectuees  quand  la  sortie  de  ladite 
source  de  puissance  VF  (3)  est  en  synchronisme 
avec  la  sortie  de  ladite  alimentation  en  energie  du 
commerce  (1). 

1,  dadurch  gekennzeichnet,  daB  das  Abtrennen 
des  Motors  (4)  von  der  VF-Stromquelle  (3)  und 
das  Verbinden  mit  dem  offentlichen  Stromnetz  (1) 
dann  erfolgt,  wenn  die  Ausgangsspannung  der 
VF-Stromquelle  (3)  synchron  mit  der  Spannung 
des  offentlichen  Stromnetzes  (1)  ist. 

Revendications 

1.  Dans  un  appareil  de  commande  d'ecoule- 
ment  d'air  comportant  un  moteur  (4)  actionnant 
un  ventilateur  et  entraine  a  une  vitesse  de  rotation 
correspondant  a  une  frequence  d'alimentation  en 
energie,  une  source  de  puissance  (3)  a  frequence 
variable  VF  reliee  audit  moteur  (4),  un  regulateur 
(7)  pour  envoyer  un  signal  de  commande  a  (adite 
source  de  puissance  VF  (3),  de  maniere  a  determi- 
ner  sa  frequence  de  sortie,  et  un  detecteur  de 
signal  anormal  (3B)  comportant  des  moyens  pour 
detecter  une  anomalie  dans  le  signal  de  com- 
mande  envoye  a  ladite  source  de  puissance  VF  (3) 
et  pour  produire  un  signal  de  sortie,  caracterises 
par  un  generateur  de  signal  de  commande  (7B) 
dispose  dans  ledit  regulateur  (7)  pour  produire 
ledit  signal  de  commande  sous  forme  d'un  signal 
a  impulsions  ayant  une  grandeur  d'impulsion  fixe 
predetermines  et  une  largeur  d'impulsion  ou  une 
frequence  correspondant  a  la  frequence  de  sortie 
de  ladite  source  de  puissance  VF  (3),  et  ledit 
detecteur  de  signal  anormal  (3B)  comportant  des 
moyens  pour  detecter  la  grandeur  d'impulsion 
dudit  signal  de  commande  et  decider  que  ce 
signal  de  commande  est  anormal  et  que  la  gran- 
deur  d'impulsion  detectee  n'est  pas  a  I'interieur 
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