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dently driven to adjust a rightward or a leftward angle of the blowing flow
which thusly enables a change of This Invention relates to a spot
air-conditioner for  the wind direction. The air-conditioner is also
provid- use in localized air cooling, and more particularly to  ed at a
front surface of its suction side with a room a spot air-conditioner
wherein the wind direction   5   temperature sensor for detecting a room
temperature thereof is controlled by drive-controlling a blow-off  and a
front part of this room temperature sensor is duct.
provided with a human body sensor for detecting or Generally, spot
air-conditioners for localizd air  sensing the position of a human body as
a respective cooling have been used to improve working environ-  target
person. This human body sensor which may be mentof various manufacturing
facilities. As disclosed   10  an infrared sensor is moved either rightward
or left- in Japanese Utility Model Application Laying Open  ward by a
driving device, and both a human body Gazette No.61-101333, a typical spot
air-conditioner  sense signal and a position signal are inputted to a mi-
is so constructed that a refrigerant circuit including a  crocomputer which
controls an angle of each part of compressor, a condenser, an evaporator
and an ex-  the blowing grill in response to the particular position
pansion mechanism, as well as a fan for condensation   15  of the target
person. In case the target person keeps and a fan for evaporation are
accommodated in a    moving the microcomputer will provide correspond-
housing mounted on a wagon. With the above con-    ingly changing
positional informations to a main in- struction, the conventional spot
air-conditioner blows  door microcomputerwhich factuallycontrols the room
off cooled-air which is heat-exchanged by the evap-  temperature by
reference to a set temperature which orator toward a human body. The cooled
air is blown   20  is set either at a slightly high value during cooling
op- offfrom a blow-off duct connected with the upper por-  eration when the
target person is moving or is set at tion of the housing.
a slightly lower value during any heating operation. The blow-off duct is
connected with a swing cy-    It is an object of the present invention to
provide finder. This swing cylinder issupported on the housing  a spot
air-conditioner incorporating means fordetect- by means of a pin secured in
the direction of diameter  25  ing the presence and optionally the movement
of a thereof. And a motor is connected with the swing cy-  human body to be
air-conditioned in a predetermined linder by a link mechanism. The blow-off
duct is   air-conditioning area in a way that by keeping track of swung by
the activation of the motor to ensure an ex-  the movement of the target
person comfortableness tensive air cooling.
of air-conditioning is being Improved. In the above spot air-conditioner,
the motor is  30  According to the present Invention an air-condi- driven
or halted by means of a swing switch, thereby  tioner which sucks in room
air and then generates selecting a stationary mode or swing mode of the
conditioned air comprises: a blow-off duct rotatably blow-off duct.
mounted on the air-conditioner for blowing off the However, the problem is
that this type of spot air-  conditioned air; duct drive means for rotating
the conditioner does not consider probable movement of  35  blow-off duct
in relation to the air-conditioner to vary operators, i.e. target persons
for air conditioning.  the direction of blown-off air; and human body
detec- Therefore, if an operator leaves his position, the air-  tion means
for detecting a person to be air-condi- conditioning in the stationary mode
results in the  tioned in a target area for air conditioning. cooled air
blown off to the unnecessary direction. Ac-  The human body detection means
which prefer- cordingly, the air conditioning becomes wasteful and   40
ably is a single human body detection sensor detects desirable
comfortableness cannot be achieved. In ad-  a person to be air-conditioned
by scanning the target dition, the air-conditioning in the swing mode
results  area for air-conditioning. in only the intermittent exposure of an
operator to   The human body detection means comprises: a cooled air since
the direction of cooled air varies re-  pair of radiation means for
alternately radiating in- gardless of the movement of the operator.
Therefore,  45  frared rays, each having a fixed radiation directional
again sufficient comfortableness cannot be obtained.  angle disposed at
such an opening angle that the two Considering that the optimum air
conditioning is ach-  radiation directional angles do not overlap each
ieved in spot air-conditioners when the air-condition-  other; a single
radiation receiving means interposed er blows off cooled air directly
toward operators, the  between the two radiation means In the detection re-
intermittent exposure to cooled air cannot improve   50  gion for receiving
reflection of infrared rayswhen radi- comfortableness in working
environment.            ated from the two radiation means, said single
radia- In JP-A-63 080 152 anotherkind of a spotair-con-  tion receiving
means having a fixed radiation receiv- ditioner is described which
comprises an air-condi-  ing directional angle which partially overlaps the
two tioner for sucking room air and generating condi-  radiation
directional angles of the two radiation tioned air and further a blow-off
duct on this air-con-  55  means; human body detection and determination
ditioner for blowing off the conditioned air. The blow-  means being
responsive to the output from the radi- off duct is provided with a blowing
grill which is divid-  ation receiving means for delivering a human body ed
into several parts whereby each part Is indepen-  detection signal when the
amountof reflection of both 2    3                  EP 0 423 340 B1
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infrared rays radiated from the two radiation means  blow-off duct
corresponding to end portions of the air- is more than a set value; and
wind direction control  conditioning area, and duct stop means responsive
to means being responsive to a human body detected  a position signal from
the position detection means signal from said human body detection and
determi-  and a movement signal from the human body detec- nation means for
controlling the duct drive means to   5   tion means for controlling the
duct drive means to directthe blow-off duct toward a person to be air-con-
stop the blow-off duct at the rotation limit positions ditloned.
when a person to be air-conditioned moves out of the In accordance with
furtherfeatures ofthe present  air-conditioning area. invention there are
also provided: air-conditioning  According to the present invention there
are fur- control means for controlling the air conditioning op-  10  ther
provided short standby means responsive to a eration of the
air-conditioner; the human body detec-  human body undetected signal from
the human body tion and determination means being adapted to also
detection means for controlling the air-conditioning deliver a human body
undetected signal when not de-  control means tostandby for a short fixed
time in such tecting a person to be air-conditioned in the target  a state
of the air-conditioning operation after the out- area for air conditioning;
and the human body detec-  15  put of a human body detected signal and
before a hu- tion means delivering also a movement signal when  man body
undetected signal is delivered; and long detecting any movement of the
person to be air-con-  standby means for controlling the air-conditioning
ditioned, whereby said wind direction control means  means and the duct
drive means after a short a fixed being responsive to both the human body
detected  time set by the shortstandby means has passed with- signal and a
movement signal for controlling the duct  20  out any detection signal from
the human body detec- drive means so as to direct the blow-off duct toward
tion means to stop air-conditioning and duct move- a person to be
air-conditioned in accordance with the  ment operation and to standby for a
long fixed time movement thereof.                                in such a
state that the air-conditioning means and The human body detection and
determination    the duct drive means automatically return to opera- means,
being responsive to the output from the radi-  25  tion in response to the
human body detected signal ation receiving means and delivering a human
body  from the human body detection means. Additionally, detected signal
when the amount of reflection of in-  when a predetermined standby period
has passed frared rays radiated from both radiation means is  without any
detection signal from the human body de- more than a set value, delivers
its human body unde-  tection means the long standby means then carries
tected signal when the amount of reflection of both in-  30  out the
system-down of the air-conditioning control frared rays radiated from the
two radiation means is  means in such a state that the air-conditioning
oper- not more than a set value or of either one is not more  ation cannot
be resumed automatically. The long than a set value; and the human body
movement de-  standby means may instead control the duct drive tection and
determination means delivering a move-  means to stop the blow-off duct for
a standby at the ment signal upon determining that a person to be air-  35
center of the air-conditioning area. conditioned moves to an area under the
directional  The air-conditioner may also comprise human angle of one of
the two radiation meanswhen after re-  body search means for searching any
person to be ceiving a human body detected signal from the hu-
air-conditioned by scanning the air-conditioning area man body detection
and determination means the   with the human body detection means in
response to amount of reflection of infrared rays radiated from   40  the
human body undetected signal from the human either of the radiation means
is lower than a set value  body detection means. The human body detection
means may be provid-    The human body search means being adapted to ed on
the head portion of the blow-off duct.     control the duct drive means so
that the blow-off duct The wind direction control means may control the
automatically swings within the air-conditioning area, duct drive means
such that the blow-off duct follows  45  thereby scanning the
air-conditioning area with the any movements of a person to be
air-conditioned  human body detection means. The human body within the
air-conditioning area having a predeter-  search means may search persons
to be air-condi- mined angle with respect to a mounting point of the
tioned in the state of air-conditioning priortoan output blow-off duct (16)
as a central axis.            of a human body undetected signal from the
human The air-conditioner of the present invention also  50  body detection
means. provides drive delay means responsive to a move-    There are
further included mode switching ment signal from the human body detection
means,  means for manually selecting a suitable control mode for delivering
the movement signal to the wind direc-  of the blow-off duct among a
stationary mode, an au- tion control means (75a) after a fixed time has
tomatic swing mode, and a human body tracking passed corresponding to the
time required for a slight  55   mode; stationary control means for
controlling the movement of a person to be air-conditioned.      duct drive
means to hold the blow-off duct in the sta- There are further provided
position detection  tionary state when the blow-off duct is set in the sta-
means for detecting rotation limit positions of the  tionary mode by the
mode switching means; automat- 3    5                  EP 0 423 340 B1
6 Ic swing means responsive to a position signal from  verse the blow-off
duct. 



the position detection means for controlling.the duct  Among the recessed
portions of the angular pos- drive means to reverse the blow-off duct and
thereby  ition member side end recessed portions located on initiating the
reciprocating pivotal movement of the  both side ends are formed to have a
relatively larger blow-off duct when the blow-off duct is set In the au-
5   width than the intermediate recessed portions which tomatic swing mode
by the mode switching means;  include a central recessed portion; and
central pro- the wind direction control means thereby controlling  jected
portions located on both sides of the central re- the duct drive means in
response to a human body  cessed portion have a largerwidth than
theotherside tracking mode signal from the mode switching     projected
portions. The central position determining means.
10  means is provided with counting means having a pre- The present
invention further provides air-condi-  determined counting time which is
set shorter than a tioning stop means for controlling the air-conditioning
detection outputtimeofthe central projected portions control means after a
predetermined air-conditioning  by the position detection means and longer
than a de- time has passed without any human body detected  tection output
time of the side projected portions; and signal from the human body
detection means during  15  determining means for determining a central
position the outputof a stationary mode signal oran automatic  when the
position detection means delivers the re- swing mode signal from the mode
switching means to  cessed portion detection signal aftercontinuouslyde-
stop the air-conditioning operation in such a state that  livering the
projected portion detection signal exceed- the air-conditioning operation
can be resumed In re-  ing a set period counted by the counting means. The
sponse to a human body detected signal from the hu-  20  side end position
control means is provided with man body detection means. The
air-conditioner may  counting means having a predetermined counting further
comprise system stop means for controlling  time which Is setlongerthan the
detection outputtime the air-conditioning means after a predetermined air-
of the intermediate recessed portions by the position conditioning stop
time has passed without a human  detection means; and determining means for
deter- body detected signal from the human body detection   25  mining side
end positions when the position detection means after the air-conditioning
stop means has de-  means continuously delivers the recessed portion de-
livered a stop signal, to carry out a system-down in  tection signal
exceeding a set period counted by the such a state that the
air-conditioning operation cannot  counting means. be resumed
automatically. In addition, switching    Further provided are abnormality
counting meansforautomaticstoppingforON/OFF-controlling  30  means having a
predetermined abnormal counting the air-conditioning stop means are
Included.    time which is set longer than a set period counted by The
air-conditionermayalsocomprise an angular  each counting means of the
central position deter- position member with a plurality of projected
portions  mining means and the side end position control and recessed
portions having both a fixed width and  means, and abnormality detection
means for deter- being alternately provided on the outer periphery of  35
mining abnormality when the position detection the blow-off duct in
accordance with a corresponding  means continuously delivers a single
recessed por- plurality of rotational positions of the blow-off duct;  tion
detection signal or projected portion detection position detection means
for detecting the projected  signal exceeding the abnormal counting time
counted portions and the recessed portions of the angular  by the
abnormality counting means. position member without making contact
therewith;  40  The air-conditioner may finally also comprise central
position determining means, responsive to an  comparing means (102) for
comparing input values of output from the position detection means for
deter-  the infrared rays radiated from the pair of radiation mining a
central position of the angular position mem-  means with a second set
value after receiving a hu- ber, and rotation control means responsive to
an out-  man body detected signal from the human body de- put from the
position detection means and an output  45  tection and determination
means, to determine from the central position determining means for de-
whether the input values are lower than the second termining a rotational
angle of the blow-off duct and  set value which is lower than a first set
value by a for controlling the duct drive means so that the blow-  fixed
amount; and the human body movement detec- off duct moves within a fixed
rotational range.  tion and determination means being responsive to an The
spot air-conditioner may further include in-  50  output from the comparing
means fordelivering a hu- tial drive means for controlling the duct drive
means  man body movement signal when an input value from to rotate the
blow-off duct in one direction at the initial  one of the two radiation
means is lower than the sec- stage of the rotation control of the blow-off
duct, and  ond set value. side end position control means responsive to an
out-   With the above construction, the human body de- putfrom the position
detection means for determining  55  tection means monitors whether any
human body to the side end positions of the angular position member  be
air-conditioned, for instance, operators in shop with the rotation of the
blow-off duct by the Initial drive  floors, Is present in the
air-conditioning area. means to thereby control the duct drive means to re-
Meanwhile, the air-conditioner sucks room air 4    7                  EP 0
423 340 B1                8 and generates conditioned air, for example,
cooled or  ment determination means then determines a move- warm air, to
blow off from the blow-off duct.    ment to the area covered by the
radiation directional 



When the human body detection means detects   angle of the other radiation
means. the presence of a person, responsive toacorrespond-  In this case,
even if the infrared ray intensity of ing human body detection signal from
the human   5   one radiation means incidentally becomes larger than body
detection means the wind direction control  a set value due to the presence
of mirror reflectors means then controls the ductdrive means such as the
otherthan a human body, this will never be falsely de- motor of the duct
drive means to direct the blow-off  tected as a human movement as long as
the human duct toward the detected person.                 body detection
and determination means does not When the person moves to the right or
left, the  10  first issue the human body detection signal. In this human
body detection means then detects such     way, the direction of the
movement of a human body movement and delivers a corresponding movement
can be detected with a simple construction compris- signal. In response to
this movement signal, the wind  ing a pairof radiation means and a single
radiation re- direction control means controls the duct drive means
calving means without requiring additional detection so that the blow-off
duct rotates and keeps track of  15  device. the movement of the person.
Rotational range of the blow-off duct is restricted In this human body
tracking mode, the drive delay  by the position detection means. When the
operator means delays the start of tracking in such a manner  moves out of
the air-conditioning area beyond this ro- that the blow-off duct begins its
tracking with a short  tation limit position, the duct stop means stops the
time lag, for example one minute, after receiving the  20  blow-off ductin
this rotation limit position, forexample movement signal from the human
body detection    in the right end of the air-conditioning area. Later
means. Accordingly, accurate tracking of the move-  when the operator
reenters the air-conditioning area ment of a human body is possible.
from the right end thereof, the blow-off duct resumes In the human body
detection means the radiation  its tracking of the operator's movement.
receiving means receives infrared rays which are  25  When the human body
leaves the air-condition- radiated from the pair of the radiation means and
re-  ing area and the human body detection means deliv- flected by objects.
The human body detection and de-  ers the human body undetected signal, the
short termination means thusly delivers a human body de-  standby means, in
response to this human body un- tected signal when reflected Infrared rays
radiated  detected signal, controls the air-conditioning control from the
two radiation means exceed a set value, or  30  means to standby in a state
of air-conditioning before otherwise delivers a human body undetected
signal.  the delivery of the human body undetected signal. In this case,
the radiation means have enough  Upon any return before the standby time of
the short opening angle therebetween so that the respective  standby means
has passed, the blow-off duct re- directional angles of both radiation
means do not  sumes its tracking. However, in case when the human overlap
each other. Accordingly, even if there are mir-  35  body does not return
to the air-conditioning area, the ror reflectors such as glass or iron
plate In the back-  long standby means then controls the air-condition-
ground, there will be no such a case that infrared rays  ing control means
to stop and standby in a state that from both radiation means are
simultaneously inci-  the air-conditioning operation can be resumed auto-
dent upon the radiation receiving means with the In-  matically. Upon
return before the standby time of the tensity larger than a set value due
to reflection.  40  long standby means has passed, air-conditioning op-
Therefore, a false detection concerning the presence  eration as well as
the tracking of the blow-off duct is of operators will never occur.
resumed with the delivery of the human body detect- On the other hand, the
radiation directional an-  ed signal from the human body detection means.
gles of both radiation means and the radiation receiv-  The long standby
means controls the blow-off ing directional angle of the radiation
receiving means  45  duct to stop and standby at the center of the air-con-
are set to overlap each other. This means that when  ditioning area and
also controls the air-conditioning a human body is present between both
radiation di-  control means when the standby time has passed, to rectional
angles of the radiation means reflections of  carry out system-down to a
state that air-conditioning infrared rays radiated from the radiation means
are  operation cannot be resumed automatically. diffused by the clothes
surface of the human body,  50  In case of no detection of the operator by
the hu- and infrared rays from both radiation means are si-  man body
detection means, the human body search multaneously reflected on the
radiation receiving  means, in response to the human body undetected means.
Thus, the presence of a human body is reli-  signal, scans the
air-conditioning area with the hu- ably detected.
man body detection means, for example by automat- When Infrared rays from
one of the two radiation  55  ically swinging the blow-off duct to search
the human means become lower than a set value after the pres-  body. In
this case, this search is carried out in a state ence of a human body has
been detected in the    of air-conditioning before the delivery of the
human above-mentioned manner, the human body move-
bodyundetectedsignal,forexample,in a state of tem-    9                  EP
0 423 340 B1                 10 perature control or ventilation control if
temperature  the determining means then determines the side end control
mode or ventilation control mode is selected  position and reverses the
blow-off duct. Subsequent- prior to the delivery of the human body
undetected  ly, the above central position determining means de- signal.
termines an axial center of rotation. 



Cooled air is blown off from the blow-off duct   5  Counting operation of
each counting means which is kept in the fixed position by the stationary
leads to the activation of the abnormality counting control means when the
mode switching means is set  means. When the position detection means
continu- in the stationary mode, or which is swung automati-  ously
delivers the projected or recessed portion de- cally when the mode
switching means is set in the au-  tection signal exceeding a fixed time
counted by the tomatic swing mode. In case of the human bodytrack-  10
abnormality counting means, the abnormalilty detec- ing mode of the mode
switching means, the wind di-  tion means detects the occurrence of
abnormality rection control means controls the duct drive means  and lignts
an abnormality indication lamp. to direct the blow-off duct toward the
human body.   When there is a human body present in the front, In case of
the stationary mode or the automatic  infrared rays radiated from the pair
of the radiation swing mode of the mode switching means, especially  15
means reflects In a diffused manner due to the when the air-conditioning
stop means is set to be ac-  clothes that the human body is wearing. As a
result, tivated by the switching means for automatic stop-  input values of
both infrared rays into the radiation re- ping, air-conditioning operation
is stopped in an auto-  ceiving means exceed a first set value. Consequent-
matically restorable state if the air-conditioning time  ly, the human body
detection means delivers the hu- passes without any human body detection by
the hu-  20  man body detection signal, indicating the presence of man body
detection means. In case of no return, the  a human body. At the same time,
the comparing system stop means controls the air-conditioning con-  means
compares an input value of infrared rays with trol means to carry out
system-down to an automati-  a second setvaluewhich is lowerthan
afirstsetvalue cally unrestorable state If the air-conditioning stop  by a
fixed amount. The human body movement deter- time has passed.
25  mining means determines a movement of a human While the blow-off duct
is pivotally moved by the  body and delivers the human body detection
signal duct drive means, the angular position member ro-  only when the
input values have proved to be lower tates along with the rotational
movement of the blow-  than the second set value. Therefore, even if
another off duct. The position detection means detects the  human body goes
across in front of or behind the hu- projected portion and the recessed
portion of the an-  30  man body under tracking, there will be no such case
gular position member. Based on the output from this  that one of the input
values becomes not higher than position detection means, the central
position deter-  the second set value due to infrared ray reflection mining
means determines the central position, i.e. the  caused by the other human
body as long as the hu- axial center of rotation, of the angular position
mem-  man body under tracking remains stationary. Accord- ber. More
specifically, the counting means carries out  35  ingly, false
determination as to the movement of the its counting at every projected
portion detection sig-  person under tracking will be prevented. nal
delivered by the position detection means. When  Since the spot
air-conditioner is provided with the the recessed portion detection signal
is delivered af-  human body detection means so as to direct the blow- ter
the projected portion detection signal has contin-  off duct to a human
body to be air-conditioned based uously issued exceeding a set period
counted by the   40  on the human body detection signal therefrom, con-
counting means, the determining means then deter-  ditioned air can be
reliably blown off to the target per- mines the central position.
Responding to the deter-  son. Thus, comfortableness in air-conditioning is
re- mination of the central position and the output signal  markably
improved and the maximum effect of local- from the position detection
means, the rotation con-  ized air-conditioning can be obtained. trol means
controls the rotation of the blow-off duct,  45  The spot
air-conditionerrequires only one human for example, to swing automatically
within the range  body detection means to conduct human body detec- of 100
degrees, or to swing till it stops at a certain an-  tion, thereby reducing
the number of necessary com- gle.
ponents and operating cost. At the initial phase of the above rotation
control,  The blow-off duct keeps track of the movement the initial phase
of the automatic swing control, the  50  of a human body to be
air-conditioned. As a result, initial drive means rotates the blow-off duct
to one di-  conditioned air can be reliably blown off to the target rection
while the side end position control means de-  person even if the target
person moves In order to tects the side end position of the angular
position  perform various operations. Thus, comfortableness member, i.e.
the side end position of the travel of the  in air-conditioning is greatly
improved. Further, an au- blow-off duct, and then reverses the blow-off
duct.  55  tomatic tracking of the blow-off duct makes it unnec- More
specifically, when the position detection means  essary for the target
person to vary the direction of delivers the recessed portion detection
signal ex-  conditioned air, thereby achieving effective opera- ceeding a
set time counted by the counting means,  tion. 6    11                 EP 0
423 340 B1                12 Reliable detection of a human body to be
air-con-  return of the target person, thereby further improving ditioned
in front of the blow-off duct enables neces-  comfortableness and achieving
effective operation. sary signal processing with a simple configuration.
In the case when the target person stays away from Additionally, the
blow-off duct can consistently keep  the air-conditioning area for a longer
time, air-condi- track of a human body in any working space in which   5
tioning operation is stopped so as to avoid wasteful 



the target person is present.                     use of electricity and to
realize energy-saving opera- The human body detection means disposes the
tion. On the other hand, air-conditioning operation is pair of infrared
rays radiation means on both sides of  automatically resumed upon the
return of the target a single infrared rays radiation receiving means so as
person so as to achieve an effective operation. In the to avoid an
interference of radiation directional angle  10  case when the target
person continuously stays away areas thereof. On the otherhand, the human
bodyde-  from the air-conditioning area fora longtime, system- tection
means disposes the pair of infrared rays radi-  down is carried out so as
not to resume air-condition- ation means so that the radiation directional
angle  Ing operation inadvertently, thus enabling highly ac- areas thereof
and the radiation receiving directional  curate air-conditioning control.
In this case, the blow- angle area of the radiation receiving means overlap
15  off duct is halted at the center of the air-conditioning each other.
With this arrangement, the detection sig-  area in order to promptly
respond to the return of the nal of a human body to be air-conditioned is
delivered  target person. only when the amounts of infrared rays reflection
The human body search means is provided to radiated from the radiation
means are both not less  search a human body to be air-conditioned. This
than a set amount This means that the presence of  20  means that
conditioned air is automatically blown off a human body to be
air-conditioned can be reliably  to a person to be air-conditioned when he
enters into detected regardless of any mirrorreflectors present in  the
air-conditioning area. Accordingly, comfortable- the rear or an ambient air
temperature, thereby im-  ness can be Improved and effective operation can
be proving the accuracy of the human body detection.  achieved. The human
body detection means scans Movement of the target person to a radiation
direc-  25  the air-conditioning area with the automatic swing of tional
angle area of the other radiation means is de-  the blow-off duct without
requiring independent scan- termined when infrared rays intensity from a
radiation  ning means. As a result, overall construction can be means
becomes lower than a set value after the de-  simplified and the blow-off
duct can be directed ac- livery of the human body detected signal.
Therefore,  curately to the target person in accordance with the movement
of the target person to be air-conditioned   30  output signal from the
human body detection means. can be accurately detected by this
simply-construct-  This search is conducted in the air conditioning state
ed human body detection means without requiring an  before the outputof
human body undetected signal by additional detection device.
the human body detection means. Accordingly, a hu- A short period of delay
time is set for the blow-off  man body to be air-conditioned can feel
cooled air as duct to follow the movement of the target person. Ac-  35  he
enters into the air-conditoning area, thereby fur- cordingly, in the case
when a human body shortly  ther enhancing comfortableness in work place.
moves to the right or to the left and then immediately  Three modes are
available for the blow-off duct. returns to the former position, the
blow-off duct will  More specifically, the blow-off duct can be controlled
stay in the same position and will not begin tracking.  in the stationary
mode, the automatic swing mode, or In this way, unnecessary motion of the
blow-off duct  40  the human body tracking mode in accordance with can be
prevented, thereby achieving highly accurate  the number of persons to be
air-conditioned or work control and improving reliability of wind direction
con-  they are engaged in. In this way, the spot air-condi- trol.
tioner in this invention can realize air-conditioning op- Since the
blow-off duct halts its motion at the ro-  eration which can meet various
conditions in work en- tatlon limit position thereof when the target person
45  vironment. In addition, air-conditioning operation will moves out of
the air-conditioning area, the target per-  be stopped in the case when
there is no target person son can be instantaneously exposed to conditioned
to be air-conditioned in the air-conditioning area. This air upon returning
to the air-conditioning area from  leads to prevention of unnecessary
air-conditioning the rotation limit position. This mechanism is effective
operation and realization of energy saving. When the because the target
person is most likely to return to  50  target person Is away from the
air-conditioning area the air-conditioning area from the direction where he
long, system-down will be carried out. Therefore, has left, especially in
the case of temporary absence.  there will be no inadvertent resumption of
air-condi- in this way, conditioned air can be instantaneously  tioning
operation, enabling highly accurate air-condi- blown off to the target
person, thereby further improv-  tioning control. Air-conditioning
operation can be set ing comfortableness in working environment In addi-
55  in automatic stop mode. Accordingly, air-conditioning tion, even when
the target person moves out of the  in this invention can satisfy
requirement in various air-conditioning area, the blow-off duct stands by
so  mode of use. as to Instantaneously resume its operation upon the  The
position detection means detects the pro- 7    13                  EP 0 423
340 B1                 14 jected portions and the recessed portions of the
an-   Fig.1 is a front view of a transverse cross section gular position
member in non-contacting manner and    of a spot air-conditioner; delivers
a detection signal. Rotation angle of the    Fig .2 Is aside view of a
longitudinal section of the blow-off duct is determined by this detection
signal.  spot air-conditioner. In this way, unlike a limit switch, the
detection means   5  Fig.3 is an enlarged vertical section of a duct has no
contacting portion ormechanical drive portion.  drive means; 



This leads to a longer service life of the detection  Fig.4 is a sectional
view taken along the line I-I of means. Further, since installation
accuracy is not re-  Fig.3; quired in the detection means etc., reliability
of angle  Fig.5 is a sectional view taken along the line V-V detection can
be improved. In contrast with a detec-  10  of Fig.4; tion method using
rotation time of the blow-off duct,  Fig.6 is a sectional view taken along
the line II-II angle is detected here by detecting the projected por-  of
Fig.3; tions and the recessed portions. Consequently, accu-  Fig.7 is a
sectional view taken along the line III- rate angle detection can be
possible without any cor-  III of Fig.3; rection of characteristic of the
duct drive means, i.e.  15  Fig.8 is a sectional view taken along the line
IV- correction of frequency of motor electric power. As a  IV of Fig.3;
result, accuracy of rotation control of the blow-off duct  Fig.9 is a
sectional view of a human body detec- can be improved.
tion sensor, Determination of rotation angle of the blow-off    Fig.1 0 is
an explanatory view showing the posi- duct by the position detection means
enables the ro-  20  tional relation between a radiation element and a
tation of the blow-off duct by the use of an axially ro-  radiation
receiving element; tating rotary cylinder. Thus, sealability between the
Fig.11 is a view illustrating propagation state of air-conditioner and the
blow-off duct can be im-      infrared raysfrom the human body detection
sen- proved. Furthermore, the duct drive means can be      sor against a
mirror reflector, provided outside of the passsage of the conditioned   25
Fig.12 is a similarview to Fig.11, illustrating prop- air, thereby
increasing air-conditioning efficiency.  agation state of infrared rays
against an inclined At the initial phase of control, side end positions
mirror reflector, of the angular position member are detected. This re-
Fig.13 is asimilarviewto Fig.11, illustrating prop- alizes accurate
detection of the central position of the  agation state of infrared rays
against clothess of angular position member at a later time even when   30
an operator, the blow-off duct stops In either direction. In this way,
Fig.1 4 is a similarview to Fig.11, illustrating prop- detection accuracy
can be improved. The central pos-  agation state of infrared rays against
clothess ition and side end positions can be detected since    when the
operator is moving; width of the projected portions and the recessed por-
Fig.15 is a block diagram showing the control of tions is differentiated.
This promises an accurate de-  35  the spot air-conditioner; tection of
angle. The abnormality detection means     Fig.16 is a detailed circuit
diagram showing the detects abnormality of the motoretc. withoutfail, thus
control of the spot air-conditioner; improving reliability of rotation
control.            Fig.17 is a control flow diagram showing signal A human
body detection device is constituted In    processing of the human body
detection sensor, such a manner that the pair of Infrared rays radiation
40  Fig.1 8 is a timing chart of an input of the signal means are disposed
at a fixed opening angle and the   from the human body detection sensor,
radiation receiving means is interposed therebetw-    Figs.19, 20, 21, 22,
23, 24, 25 are control flow een. The human body detection device delivers
the     chart showing air-conditioning processing of the human body
detection signal when an input value of    spot air-conditioner, infrared
rays radiated from each radiation means be-  45  Fig.26 is a perspective
view showing a modified comes not less than the first set value. The human
example of a rotary cylinder; body detection device also delivers the human
body    Fig.27 Is a view similar to Fig.26, but showing a movement signal
when, during an input of the human    partly sectional view thereof; body
detected signal therefrom, an input value from   Fig.28 Is a bottom plan
view of an angular posi- a radiation means becomes not higher than the sec-
50  tion member, ond set value which is lower than the first set value
Fig.29 is a view similar to Fig.28, but showing a by a fixed amount. With
these arrangements, false     development thereof, detection of human body
movement will not occur       Fig.30 is a detailed circuit diagram, partly
show- even when other human body goes across before or      ing a control
circuit of the spot air-conditioner; behind the target person. Thus,
reliability of human  55  Fig.31 is a control flow chart illustrating angle
de- body tracking mechanism can be improved.              tection; Figs.1
through 39 show embodiments of the          Fig.32 is a control flow chart
illustrating abnor- present Invention, in which:
mality detection; 8    15                  EP 0 423 340 B1
16 Fig.33 shows time charts illustrating variation of  ing (15). When both
fans (12e), (12f) are activated, human body detection state, with an upper
time  room air flows into the inside of the housing (15) from chart showing
ON/OFF state of a first radiation  both sides thereof. Room air flowed into
from one element, a middle time chart showing ON/OFF     side of the
housing (15) is heat-exchanged by the state of a second radiation element,
and a lower   5   condenser (12b) and becomes warm wind to be dis- time
chart showing changes of inputvalues of the  charged upward from the
exhaust port (15b). On the radiation element;
other hand, room air flowed into from the other side 



Fig.34 is a time chart showing variation of input  of the housing (15) is
heat-exchanged by the evapor- values of infrared rays when the human body
is  ator(12c) and becomes cool wind to be blown offfrom moving
transversely;                       10  the blow-off duct (15) toward a
person to be air-con- Fig.35 is a flow chart showing the control In de-
ditioned. termining input values;                            Reference
numeral (17) indicates a drain pan pro- Fig.36 is an explanatory view
showing angles for  vided In the lower portion of the evaporator (12c).
This installing the radiation receiving element and the  drain pan (17)
communicates with the drain tank (13) radiation element;
15  to direct drain from the evaporator (12c) to the drain Fig.37 is an
explanatory view showing reflection  tank (13). of Infrared rays on a wall;
As shown in Figs.3 and 4, the duct drive means Figs.38 and 39 are
explanatory views corre-     (2) is so constituted that a drive mechanism
(4) and sponding respectively to Fig.36 and Fig.37.     a rotation
mechanism (5) are housed in a casing (3) 20   mounted on the top plate
(15a) of the housing (15). A (Best Mode for Carrying out the Invention)
flat-box type casing (3) having an open lower portion thereof comprises a
drive mechanism housing part An embodiment of the invention is hereinafter
de-  (21) enclosed by flat side walls (31), (32), (33) in the scribed with
reference to the accompanying draw-   right of Fig.4 when viewed with the
cool wind blow-off ings.                                         25  side
(side Aof Fig.4) as the front, and a rotation mech- Now referring to Figs.1
and 2, there Is shown a  anism housing part (22) enclosed by substantially
spot air-conditioner(1) which is installed in various in-  semi-circle
shaped side wall (34) in the left of Fig.4. dustrial plants to carry out a
localized air-conditioning  The casing (3) isfixed on the housing (15)
byaflange by blowing off cooled air to a target person, such as  (3a) on
the lower end of the side walls (32), (33), and an operator.
30  (34). An air-conditioner (12) is mounted on a wagon      An opening
(35a) through which the rotation (11) having a caster (11a) in order to
constitute the  mechanism (5) passes is provided in the front of a top
freely-movable spot air-conditioner (1). The wagon  wall (35) of the casing
(3) while a guide wall (36) of (11) includes an upper part (11b) and a
lower part  the rotation mechanism (5) is formed slightly protrud- (11c),
forming a dual-structure therein. The air-condi-  35  ing downwardly on the
innersurface (a lowersurface) tioner (12) includes a refrigerant circuit
(not shown in  of the top wall (35). The guide wall (36) is located ad- the
drawings) wherein a compressor (12a), a con-   jacent to the opening (35a)
to be connected with the denser(12b), an expansion mechanism (notshown in
front side wall (34). The guide wall (36) and the upper the drawings) and
an evaporator (12c) are Intercon-  end portion of the front side wall (34)
form a ring- nected by means of a refrigerant piping. The com-  40  shaped
guide portion (37) of the rotation mechanism pressor (12a) is accommodated
in the lower part (11c)  (5). Successively formed on each side wall (31),
(32), of the wagon (11). Also accommodated in the lower  (33) and (34), and
the guide wall (36) are a plurality part (11c) of the wagon (11) are a
drain tank (13) and  of fixing columns (38) for securing a lower support an
electricity box (14) to be included In a housing (15)  plate (23) and a
motor fixing plate (24) of the drive of the air-conditioner (12).
45   mechanism (4) and the rotation mechanism (5). The In the upper part
(11b) of thewagon (11), the con-  lower support plate (23) Is provided with
an opening denser (12b) and the evaporator (12c) are disposed  (23a) which
communicates with a discharge port of on both sides inside the housing
(15), and also a sin-  the evaporator fan (12f). The opening (23a) is
formed gle motor (12d) is disposed In the central position  concentrically
with the opening (35a) of the top wall while being connected with a
condenserfan (12e) and   50  (35). A ring-shaped bent edge (23b) being bent
up- an evaporatorfan (12f). Provided on a top plate (15a)  wardly Is formed
in the L-shape on the periphery of of the housing (15) is an exhaust port
(15b) on the  the opening (23a) of the lower support plate (23). condenser
side, and a blow-off duct (16) which is ro-  As shown in Fig.5, the drive
mechanism (4) is so tatable by means of a duct drive means (2). The blow-
constituted thatageared motor (41) is Interconnected off duct (16) is made
of a flexible pipe so as to vary  55   with a worm gear (42) and a belt
transmission mech- wind direction arbitrarily. The blow-off duct (16) com-
anism (43). The geared motor (41) is so constituted municates with a
discharge port (12g) of the evapor-  thata motor (41a) isfixed and
supported on the motor ator fan (12f) through the top plate (1 5a) of the
hous-  fixing plate (24), and a driving shaft (41b) is trans- 9    17
EP 0 423 340 B1                 18 versely disposed so as to be parallel to
the top wall  ly formed on the upper inner periphery of the rotary (35).
Thickness of the casing (3) corresponds to thick-  cylinder (51 a) in order
tofix the elbow (52). The fixing ness (height in the vertical direction of
Fig.3) of the  flanges (57), (57), (57) are formed at irregular inter-
motor (41a).                                       val, for example, at 130
or[err]. The elbow (52) ex- The worm gear (42) is so constituted that a
worm    5   tends diagonally from the rotary cylinder (51) to the (42a) is
fitted to the driving shaft (41b), and a worm  upper front direction to be
fitted, at the lower end wheel (42b) which engages with the worm (42a) is
thereof, to the ring-shaped extension edge (51b) of provided in the
clearance between the semi-circular  the rotary cylinder (51), and also to
be fitted, at the 



guide wall (36) and a flat right side wall (33) to be fit-  upper end
thereof, to the blow-off duct (16). The el- ted to a shaft (44). The shaft
(44) is vertically support-  10  bow (52) is interconnected with the rotary
cylinder ed on an upper support plate (45) and the lower sup-  (51) by
fixing the fixing columns (58), (58), (58) pro- port plate (23), both fixed
on the left side wall (33), by  jected on the lower inner periphery and the
fixing means of bearings (44a), (44a). The worm wheel     flanges (57),
(57), (57) with a machine screw etc. (42b) is secured in the upper portion
of the shaft (44).  As shown in Fig. 6, the guide wall (36) is provided
Further provided in the shaft (44) is a timing pulley   15  with a groove
(6) in the lower part thereof. A stopper (46) of the belt transmission
mechanism (43) in the  (61) facing this groove (6) projects on the upper
outer engagement with a flange (44b) at the lower end    periphery of the
rotary cylinder (51a). Both side end thereof. A tooth portion is formed on
the outer periph-  surfaces of the groove (6) serves as stop surfaces ery
of the timing pulley (46) to be engaged with a  (61a), (61a) with which the
stopper (61) makes con- toothed belt (47). A compression spring (48)is
provid-  20  tact With this arrangement, the groove (6) and the ed between
the recessed portion (46a) on the inner  stopper (61) forcedly restrict the
rotation of the rotary periphery of the timing pulley (46) and the worm
cylinder (51), i.e. the blow-off duct (16). The rotation wheel (42b) so
that the spring force of the compres-  range is set, for example, at 110
degrees. sion spring (48) can press the timing pulley (46) to  Provided in
the front of the motor (41a) is a single make contact with the flange (44b)
of the shaft (44),  25  limit switch (7) as a single position detection
means and thus fitting the timing pulley (46) slidably to the  for
restricting the automatic swing range (air-condi- shaft (44).
tioning range) of the blow-off duct (16). The limit The rotation mechanism
(5) is so comprised that  switch (7), comprising a micro-switch etc., is
provided the blow-off duct (16) is connected with a rotary cy-  in the
clearance between the semi-circular guide wall linder (51) by means of an
elbow (52). The rotary cy-  30  (36) and the flat right side wall (32). The
limit switch linder (51) is vertically supported in such a manner  (7) is
attached on a support edge (39) which is pro- that the upper portion
thereof is fitted to the ring-  vided on the right side wall (32). A probe
(71) of the shaped guide portion (37), and the lower portion  limit switch
(7) is positioned to make contact with the thereof Is externally fitted to
the bent edge (23b) of  outer periphery In the lower part of the stopper
(61) the lowersupport plate (23). The rotary cylinder(51a)  35  of the
rotary cylinder (51a). is provided respectively with, on the inner
periphery  As shown in Fig.7, formed on the outer periphery of the upper
end surface thereof, a successively and  of the rotary cylinder (51 a) are
a first projection (62) upwardly formed ring-shaped extension edge (51b)
and a second projection (63) with which the probe facing the opening (35a),
on the upper outer periph-  (71) makes contact. The projections (62), (63)
are ery thereof, a band-shaped projection (51c), and on   40  formed in the
axial direction (vertical direction) of the the lower outer periphery
thereof, a tooth portion  rotary cylinder (51a). The first projection (62)
and the (51d). A belt (47) of the belt transmission mechanism  second
projection (63) are formed respectively in the (43) Is engaged with the
tooth portion (51d).     right end limit position, and in the left end
limit posi- An upper thrust sheet (53) and a lower thrust  tion of the
automatic swing range of the blow-off duct sheet (54) are provided
respectively between the up-  45  (16). The geared motor (41) is forwarded
or reversed per end surface of the rotary cylinder (51a) and the  by the
position signal from the limitswitch (7), thereby top wall (35), and
between the lower end surface of  controlling the blow-off duct (16) to
swing automati- the rotary cylinder (51a) and the lower support plate
cally. The automatic swing range is set smaller than (23). Thus, the rotary
cylinder(51a) Is pushed upward  the rotation range defined by the groove
(6) to be, for by the spring force of the lower support plate (23) so   50
example, 100 degrees. as to seal the upper and the lower end surfaces. An
Mounted in the upper head portion of the blow-off upper radial sheet (55)
and a lower radial sheet (56)  duct (16) is a single human body detection
sensor are provided respectively between the upper outer  (72) as human
body detection means for detecting a periphery of the rotary cylinder (51a)
and the ring-  human body to be air-conditioned in the front thereof.
shaped guide portion (37), and between the lower in-  55   Referring to
Figs.9 and 10, the human body detection ner periphery of the rotary
cylinder (51 a) and the bent  sensor (72) comprises: a pair of radiation
elements edge (23b).                                        ([err] ),
([err]) of radiation means fixed on a frame (72a) Three fixing flanges
(57), (57), (57) are projected-  at a fixed opening angle [err]; and a
radiation receiving 10    19                  EP 0 423 340 B1
20 element (J) of radiation receiving means fixed on the  ation element
([err]), infrared rays only from the radia- frame (72a) so as to be
centrally interposed between  tion element ([err] ) will be incident on the
radiation re- the pair of the radiation elements ([err] ), ([err], namely
ceiving element (J) with the intensity exceeding a set to have a fixed set
angle [err] respectively with the  value [err]. Further, as shown in
Fig.14, the clothess elements ([err]), [err]. Reflection of infrared rays
radi-   5   ([err]), namely, the movement of the person to be air- ated
from the radiation elements ([err]), ([err]) is detect-  conditioned, can
be de identified by the order of re- ed by the radiation receiving element
(J). In this pre-  ceiving infrared rays radiation from the radiation ele-
ferred embodiment of the invention, it is set that [err] =  ments
([err],([err]). [err] =[err], accordingly,[err] = [err].
As shown in Fig.11, the radiation receiving ele- 



The radiation elements ([err]), ([err]) have a fixed di-  10   ment (J) is
disposed in such a manner that the central rectional angle [err]. In other
words, the radiation ele-  line thereof makes a right angle with a wall
glass etc. ments ([err]), [err] have the directionality thatthe direc-  in
the background. Accordingly, even when a mirror tion having infrared rays
Intensity exceeding a fixed  reflector (M) is in the background, it is so
designed level is restricted within the range of a fixed angle [err].  that
neither infrared rays radiated from the radiation The radiation receiving
element (J) also has the direc-  15  element ([err) nor ([err]), and then
reflected on the mir- tionality that the detectable direction range of
infrared  ror reflector (M) will be reflected within the detection rays
reflection is restricted within a fixed directional  range of the radiation
receiving element (J). angle [err] . The relation between the set angle
[err] and  Fig.15 illustrates a control block diagram of the the
directional angle [err] is defined to be:   spot air-conditioner (1). The
human body detection [err]               20  signals etc. outputted from
the human body detection Namely, as shown in Fig.10, the positional rela-
sensor (72) are converted to digital signals by an AID tion between both
radiation elements ([err]), ([err) and  converter (74) included in a
control unit (73), and then the radiation receiving element (J) is so
arranged that  inputted into CPU (75). Further inputted into the CPU the
directional angles [err] and [err] overlap each other,  (75) are: position
signals sentfrom the limit switch (7); and at least one flat plane surface
is present to reflect  25  mode signals sent from a mode change-over switch
infrared rays radiated from the radiation element([err] )  (76) of mode
switching means for switching the con- or (H2) within the range of the
directional angle [err] of  trol mode of the blow-off duct (18) among the
station- the radiation receiving element (J), as well as that the  ary
mode, the automatic swing mode, and the human directional angles [err] of
both radiation elements  body tracking mode; ON/OFF signals sent from an
([err] ), ([err]) do notoverlap each other, and a flat plane   30
energy-saving switch (84) of switching means for au- surface for reflecting
infrared rays radiated from both  tomatic stopping forswitching the
air-conditioning op- radiation elements ([err] ), ([err]) simultaneously
into the  eration between the continuous operation control or radiation
receiving element (J) is not present.   the automatic stopping control
during the stationary In other words, it is so arranged that infrared rays
mode and the automatic swing mode of the blow-off which are radiated from
the pair of the radiation ele-  35  duct (16). ments ([err]), ([err]) and
reflected on the singleflat plane  The control unit (73) includes a memory
(77) surface forming the surface of a mirror reflector (M)  which is
connected with the CPU (75). The memory will never be Incident on the
radiation receiving ele-  (77) comprises ROM which previously files the
pro- ment (J) simultaneously with intensity exceeding a  gram data for
carrying out a control flow, and RAM setvalue [err]. Accordingly, as shown
in Fig.11, infrared   40  which files process data. Included in a memory
area rays neitherfrom the radiation elements ([err]) nor ([err])  of RAM in
the memory (77) are a sensor flag (STF), will be incident on the radiation
receiving element (J),  a human body detected flag (HKF), a human body un-
or, as shown in Fig.12, infrared rays from either one  detected flag (MKF)
and a rotation control flag (RCF), radiation element (for example, [err])
will be incident on  while included in the control unit (73) are various
the radiation receiving element (J).          45  timers (TMI)-(TM7), (TMa)
and (TMb) (not shown in Referring to Fig.13, when an objectwhich causes
the drawings). diffused reflection, i.e. clothess (Ce) the person to be
The control unit (73) also includes a drive circuit air-conditioned Is
wearing, lies over the directional  for clockwise movement (78) and a drive
circuit for angles OH of both radiation elements (H1 ), (H2), In-
aniticlockwise movement (79) of the geared motor frared rays both from the
radiation elements (Hi ),  so  (41), and a relay drive circuit (80) of a
first relay (RYI) (H2) will be Incidenton the radiation receiving element
and a second relay (RY2) constituting the air-condi- (J) simultaneously,
both with the Intensity exceeding  tioning control means (8). The drive
circuits (78), (79) a set value Vs due to diffused reflection caused on
and the relay drive circuit (80) are connected with the the surface of the
clothess. On the other hand, when  CPU (75). The geared motor (41) is
forwardly or re- the clothess (Cf) are partially present in the direction-
s5  versely controlled by the drive circuit for clockwise al angle OH of
either one radiation element (for exam-  movement (78) and the drive
circuit for anticlockivse pie, Hi ), but the clothess (Cf) are not present
even  movement (79) according to the output signal from partially in the
directional angle 01H of the other radl-  the CPU (75). The relays (RY1),
(RY2) are ONIOFF    21                  EP 0 423 340 B1                 22
controlled by the relay drive circuit (80) according to  In these control
flow diagrams, the operation change- the output signal from the CPU (75).
over switch (82) Is set to the temperature regulation A control relay for a
fan (XI) Included In the air-  contact (82c). Modes of air-conditioning
operation will conditioning control means (8) is ONIOFF controlled  be
described in orderfrom the stationary mode forfix- by the relays (RY1) and
(RY2). Afan motor (12d) is   5   ing the blow-off duct(16) ata certain
direction, the au- drive-controlled by means of an intermittent control
tomatic swing mode for automatically swinging the circuit (83) of
Intermittent control means which is In-  blow-off duct (16), and the human
body tracking cluded in the control unit (73). A control relay for the
mode for pivotally moving the blow-off duct (16) to fol- compressor (X2)
Included In the air-conditioning  low the movement of the person to be
air-conditioned. means (8) is ONIOFF controlled, thereby drive-  io
Referring to Fig.19, the stationary mode will be controlling a compressor
motor (9). The air-condition-  explained first. After the power is turned
on, initiali- 



ing control means (8) controls fans (12e) and (121),  zation is carried out
in the step STI. For example, af- and the compressor (12a) so as to
regulate air-condi-  ter each flag (STF), (HKF), (MKF) and (RCF) is reset,
tioning operation.                                 the fans (12e), (121),
and the compressor (12a) are Fig.16 is a detailed circuit diagram of the
control  1s  activated in the step ST2. Namely, In response to the block
diagram shown in Fig.15. Connected in parallel  outputsignal from the CPU
(75), the relay drive circuit with a power (81) through an operation
change-over  (80) turns on the first and the second relays (RY1), switch
(82) having a stop contact (82a), a ventilation  (RY2). Then, the control
relays for a fan (XI) and for contact (82b) and a temperature regulation
contact  the compressor(X2) are turned on, thereby activating (82c) are a
series circuit connecting a contact of the   20  the fan motor (12d) and
the compression motor (9). control relay for the compressor (X2), a relay
for pre-  Next, the air-conditioning operation moves from the venting
excessive electricity flow (51c), and the com-  step ST2 to ST3 where the
mode Is determined. In this pressor motor (9) In order, and a series
circuit con-  case, it is set for the stationary mode by the mode necting a
contactof the control relayforafan (XI), the  chang-overswitch (76).
Accordingly, next stepwill be intermittent control circuit (83) having a
Triac (83a),  25  the step ST 401 where it is determined whether the and
the fan motor (12d) in order. The intermittent con-  energy-saving switch
(84) is turned on or not. The op- trol circuit (83) ONIOFF controls the
Triac (83a) in re-  eration proceeds to the step 402 in the case of "ON,
sponse to the control signal from the CPU (75) so as  or the step 403
bypassing the step 402 in the case of to intermittently drive the fan motor
(12d) by interrupt-  TOFF. In the step ST 402, It is determined whether ing
electricity supply to the fan motor (12d). A trans-  so  the human body
detection sensor (72) detects the ducer (Tr) is connected in parallel with
the series cir-  person to be air-conditioned and then outputs the hu- cuit
composed of the contact of the control relay for  man body detected signal.
When the human body de- a fan (XI), the Intermittent control circuit (83),
and the  tected signal is being outputted, the operation pro- fan motor (1
2d). Further connected In parallel are: a  ceeds to the step ST403. series
circuit connecting the drive circuit for clockwise  3S  There, the control
relay for a fan (X1) is turned on movement (78) and the drive circuit for
anticlockwise  If the fans (12e), (121) are halted. Furthermore, the
movement (79) in parallel, respectively having a Triac  TrIac (83a) of the
intermittent control circuit (83) is (78a) and (79a), and the geared motor
(41); a series  turned on to be driven continuously. Next, in the step
circuit connecting a contact of the first relay (RYI)  404, it Is checked
whether three minutes has passed and an exciting coil of the control relay
for a fan (XI);  so  since the compressor (1 2a) stopped. More spedfical-
and a series circuitoonnecting a contactof thesecond  ly, the compressor
(12a) is so constructed that once relay (RY2) and an exciting coil of the
control relay for  stopped, it cannot be activated for three minutes in or-
the compressor (X2).                               der to prevent
continuous activation and stopping The CPU (75) includes wind direction
control   thereof. Until three minutes passes, the operation means (75a).
As shown In the control flow which will  45   moves from the step ST 404 to
the step ST 405, and be described later, the wind direction control means
then moves to the step ST407 while the compressor (75a), upon receiving the
human body tracking mode  (12a) remains stopped. When three minutes have
signal from the mode change-over switch (76), di-  passed, the operation
moves from the step ST404 to rects the blow-off duct (16) toward the person
to be  the step ST406 where the control relay for the com- air-conditioned
In response to the human body de-  so  pressor (X2) is turned on to
activate the compressor tected signal and the movement signal from the hu-
(12a) if the compressor (12a) has been halted. Then, man body detection
sensor (72), as well as controls  In the step ST407, it is determined
whether the auto- the geared motor (41) of the duct drive means (2) to
matic swing mode is selected or not. Since the sta- follow the movement of
the person to be air-condi-  tionary mode has been selected in this case,
the tioned.                                      s5   geared motor (41)
will be stopped In the step ST431 Referring now to Figs.19 through 24
showing the  if it has been driven. Then, in the step ST408, a fifth
control flow diagrams, air-conditioning control oper-  timer (TM5) and a
sixth timer (TM6) are reset, and in ation of the spot air-conditioner (1)
will be discussed.  the step ST409, the human body undetected flag 12    23
EP 0 423 340 B1                24 (MKF) will be reset if it has been setup.
Afterthat, the  moves to the step ST417, and then proceeds to the operation
goes back to the step ST3. In this way, a  step ST418while the
compressor(12a) remains stop- series of the air-conditioning operation from
the step  ped. Subsequently, in this step ST418, it is checked ST3 through
the step ST409 will be repeated to con-  whether the mode is set In the
automatic swing oper- sistently blow off cooled air to the fixed direction.
In   5   ation or not. In the case of the stationary mode, the this case,
since the blow-off duct (16) Is made of a  geared motor (41) will be
stopped in the step ST432 flexible pipe, the blow-off direction thereof can
be  if it has been driven. Then, the operation returns to manually set by
the operator by bending the blow-off  the step ST3. However, in the case of
the automatic duct (16) arbitrarily.                            swing mode,
the operation returns to the step ST41 9, Next, the automatic swing mode
will be dis-  io  and then, while rotating the blow-off duct (18) as in
cussed. First, the power is turned on. Then, the spot  the case of the step
ST410, returns to the step ST3. air-conditioner operates In the same manner
as in the  While repeating the operational sequence from 



case of the stationary mode from the step STI     the step ST401, ST411
through ST419, if the contin- through ST407. In this step ST407, since the
mode  uous operation time (t6) passes without any detection chang-over
switch (76) is set in the automatic swing   vs  signal from the human body
detection sensor (72), or mode, this automatic swing mode is identified
here.  in other words, the person to be air-conditioned is not Then, in the
step ST410, the automatic swing control  present in front of the blow-off
duct (16) in the case routine which will be described later will be
initiated.  of the stationary mode, the following step will be tak-
Accordingly, the geared motor (41) Is driven to start  en. In the case of
the automatic swing mode, the hu- the reciprocating pivotal movement of the
blow-off  20  man body detection sensor (72) scans the air-condi- duct
(16).                                       tioning area with the rotation
of the blow-off duct (16). Next, the operation proceeds from the step
When the presence of the person to be air-condi- ST410 to the step ST408,
and then moves back to the  tioned cannot be detected, the air-conditioning
oper- step ST3 as in the case of the stationary mode. The  ation moves from
the step ST413 to the step ST420. above-mentioned operation will be
repeated to auto-  25  In this step ST420, the control relay fora fan (X1)
and maticaily swing the blow-off duct (16), thereby blow-  the control
relay for the compressor (X2) will be ing off cooled air within the range
of the air-condition-  turned off in order to stop the fans (12e), (12fl,
and ing area (100 degrees In the present embodiment).  the compressor
(12a), thus, halting the air-condition- The aforementioned operational
sequence ap-   ing operation in the automatically restorable state. plies
to the case where the person to be air-condi-  9o  Then, the fifth timer
(TM5) Is reset in the step ST421, tioned is present in the air-conditioning
area. The op-  and the human body undetected flag (MKF) will be set
erational sequence of the stationary mode and the  up in the step ST422.
automatic swing mode in the case where the person    Subsequently, in the
step ST423, it is determined to be air-conditioned is not present will be
now dis-  whether the mode Is set for the stationary operation cussed.
(refer to Fig.20)                    35  or not. In the case of the
automatic swing mode, the To begin with, when the human body detection
operation moves to the step ST424. And after stop- sensor (72) outputs the
human body undetected sig-  ping the blow-off duct (1 6) in the centerof
the air-con- nal in the step ST402, the determination will be ONO0.
ditioning area, the operation proceeds to the step Thus, in the next step
ST411, It Is determined whether  ST425. On the other hand, in the case of
the station- the human body undetected flag (MKF) is set up or  40  ary
mode, the operation moves to the step ST425 by- not. Since it is set for 0
in the initial phase of the out-  passing the step ST424. Then, after
actuating the put of the human body undetected signal (step    sixth timer
(TM6), the operation will proceed to the ST409), next step Is ST412 where
the fifth timer  step ST426. It Is determined in this step ST428 wheth-
(TM5) is actuated. Then in the step ST413, it is
erapredeterminedair-conditioningstoptime(t.) has checked whether a
predetermined continuous opera-  45  passed or not. The air-conditioning
operation returns tion time (tG) has passed or not. Until the continuous
to the step ST3 until the air-conditioning stop time (ta) operation time
(tj) passes, the air-conditioning oper-  passes. On the other hand, the
operation shifts to the ation moves from the step ST413 to the step ST414.
step ST427 when the air-conditioning stop time (t) Here, the fans (12e),
(12f) are activated if they have  has passed. Then, after resetting the
sixth timer been halted. Next, in the stop ST415, it is determined  6o
(TM6) in the step ST427, the operation shifts to the whether three minutes
have passed since the com-  step ST428 where the air-conditioning control
means pressor (12a) stopped as in the case of step ST404.  (8) carries out
the system-down to the automatic re- This is again to prevent the
continuous activation and  storable state. stopping of the compressor
(12a). When three min-    The air-conditioning operation in the case of the
utes have passed, the operation moves to the step  65  absence of the
person to be air-conditioned in the air- ST418 where the compressor (12a)
is continued to be  conditioning area is as follows. If the person to be
air- driven if it has already been activated ordriven. When  conditioned
returns to the air-conditioning area be- three minutes have not yet passed,
the operation  fore the continuous operation time (t6) passes, nor- 13
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will be conducted while shifting  ST203 to the step ST201 to repeat this
sequence of from the step ST402 to the step ST408. But if the con-
operation. Normally, the blow-off duct (16) is set to tinuous operation
time (t6) has passed, the air-condi-  reach the right end or the left end
before the one-way tioning will be stopped. Later then, if the target
person  rotation time (ta) passes. Accordingly, the limit switch returns
before the air-conditioing stop time (to) pass-   6   (7) makes contact
with the projections (62), (63), thus es, the operation shifts from the
step ST402 to the  outputting the position signal. step ST408with the human
body detected signal gen-    In response to the position signal from the
limit erated from the human body detection sensor (72),  switch (7), the
operation moves from the step ST201 thus resuming the air-conditioning
operation auto-  to the step ST204 where the one-way rotation time
matically. But if the target person does not return to  10  (TMa) Is reset.
Next, in the step ST205, it is checked the air-conditioning area before the
air-conditioning  whetherthe blow-off duct(16) is clockwise-rotating or
stop time (t1) passes, the overall system will be halt-  not. In other
words, the rotation direction of the duct ed. Accordingly, since the
air-conditioing operation  before the limit switch (7) outputs the position
signal 



cannot be resumed automatically, the power must be  will be determined
here. For example, in the case of turned on again to resume the operation.
15  the clockwise rotation of Fig.4, a Triac (78a) of a The steps ST407 and
ST418 constitute station-   clockwise rotation drive circuit (78) is in the
ON state ary control means (75b) while the steps ST410 and  by means of a
drive transistor (not shown in the draw- ST419 constitute automatic swing
means (75c). Fur-  ings) in accordance with the output signal from the
ther, the steps ST411 through ST424 constitute air-  CPU (75). As a result,
with the output from the CPU conditioning stop means (75d) while the steps
ST425   20  (75), it is determined that the duct is rotating In the through
ST428 constitute system stop means (75e).  clockwise direction. Then,
shifting from the step While the energy-saving switch (84) is in the OFF
ST205 to the step ST206, the Triac (78a) of the clock- state, the operation
shifts from the step ST401 to  wise rotation drive circuit (78) is turned
off to stop the ST403. Thus, the air-conditioning operation will never
clockwise rotation of the blow-off duct (16). In addi- be stopped
automatically. When the operation is in  25  tion, a Triac (79a) of the
anticlockwise rotation drive the air-conditioning stop state in the above-
circuit (79) is turned on by means of the drive transis- mentioned control
flow (step ST429 and the following  tor (not shown in the drawings ) in
accordance with steps), the operation proceeds from the step ST411  the
output signal from the CPU (75) to trigger the ro- tothe step ST420. Thus,
thefifth timer(TM5)will nev-  tation of the blow-off duct (16) In the
anticlockwise di- er be actuated.                               3o  rection
of F4gA. Referring to Fig.21 showing the control flow of    Then, the
operation shifts from the step ST206 the spot air-conditioner, the
automatic swing control  to the step ST207 where an output stop timer (TMb)
in the step ST41 0 and the step ST419 will be descri-  is actuated. Next,
in the step ST208, it is determined bed.
whether the output stop timer (TMb) has counted a In the step ST410 and the
step ST419, when the   35  predetermined output stop time (tb) or not.
Until the geared motor (41) is forwarded or reversed, the rota-  output
stop time (tb) passes, the operation shifts to tion of the geared motor
(41) is transmitted to the ro-  the step ST209 to determine whether the
limit switch tary cylinder (51) by means of the worm gear (42) and  (7) has
stopped the output of the position signal. Re- the belt transmission
mechanism (43) to Initiate the  turning to the step ST207, the spot
air-conditioner re- rotation thereof. Consequently, the blow-off duct (16)
40   peats air-conditioning operation through the step is rotated along
with the rotation of the rotary cylinder  ST209 until the output Is
stopped. This output stop (51). Then, in the step ST201, It Is determined
wheth-  time (tb) corresponds to the time needed for a probe erthe limit
switch (7) has output the position signal or  (71) of the limit switch (7)
to make contact with the not. If the limit switch (7) does not make contact
with  first projection (62), thus reversing the blow-off duct each
projection (82), (63), or, in otherwords, the blow-  45  (16), and then for
the first projection (62) to be out of off duct (16) is In the process of
rotation, the position  contact with the probe (71). Usually, it is set
that the signal will not be generated. In this case, the opera-  first
projection (62) becomes out of contact with the tion moves on to the step
ST202 where a one-way ro-  probe (71) before the output stop time (tb)
passes, tation timer (TMa) Is actuated. Then, in the step  thus stopping
the output of the position signal from ST203, it is determined whether the
one-way rotation   5o  the limit switch (7). Accordingly, when the limit
switch timer (TMa) has counted a predetermined one-way    (7) stops the
output before the output stop time (tb) rotation time (ta) or not. This
one-way rotation time  passes, the air-conditioning operation proceeds from
(ta) is set to be the time required for the blow-off duct  the stop ST209
to the step ST21 0. And after resetting (18) to rotate from one rotation
limit position to the  the output stop timer (TMb), the operation shifts to
other rotation limit position, namely the time needed   55  the step ST225.
Then, after carrying out the normal to rotate from the right end to the
left end, or from the  processing, the operation is brought back to the
step left end to the right end. Until the one-way rotation  ST408, thus
repeating the operation of the stops time (ta) passes, the operation
returns from the step  ST401 through the step ST432 with a fixed timing. 14
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start of the anticlockwise  output stop time (tb) in the step ST208 or
ST213, the rotation of the blow-off duct (16), the air-conditioning
following steps will be taken. In the case of the initia- operation shifts
from the step ST201 to the step  tion of the anticdockwise rotation, the
operation shifts ST202 in the control flow shown in Fig.21. In the step
from the step ST208 to the step ST217 where the out- ST202, the one-way
rotation timer (TMa) Is actuated   5   put stop timer (TMb) is reset Then
in the step ST218, as described before In ordertowaitforthe next output  it
is determined whether the rotation control flag from the limit switch (7).
When the limit switch (7)  (RCF) is set up or not. Since the rotation
control flag makes contact with the second projection (83) and  (RCF) is 00
when the output stop timer (TMb) starts outputs the position signal, the
direction of the duct  counting during the normal control and then com-
rotation before the output of the position signal can be   vo  pletes its
counting, the operation moves from the step detected with theoutputfrom the
CPU (75) in the step  ST218 to the step ST219 where the rotation control
ST205. Then, unlike the case of the right end position,  flag (RCF) is set
up, and then shift to the step ST211. the Triac (79a) of the anticiockwise
rotation drive cir-  On the other hand, in the case of the initiation of
the cuit (79) will be switched off, and the Triac (78a) of the  clockwise
rotation, when the output stop timer (TMb) 



clockwise rotation drive circuit (78) will be switched   16  completes its
counting, the operation of the steps on, thereby clockwise-rotating the
blow-off duct (18)  ST213 through ST220, ST221, and ST222 will be car-
again. Subsequently, as in the operation of the steps  ried out as in the
case of the initiation of the anticlock- ST207 through the step ST209 for
initiating the anti-  wise rotation. After resetting the output stop timer
clockwise rotation, the operation of the steps ST212,  (TMb), and
determining and setting the rotation con- ST213, and ST214 will be
conducted. While these  20  trol flag (RCF), the air-conditioning operation
will steps are carried out, the output stop timer (TMb) is  move on to the
step ST206. actuated, and if the output of the limit switch (7) is  The
limit switch (7) outputs the detection signal stopped before the output
stop time (tb) passes, the  only during the output stop time (tb) until the
blow-off air-conditioning operation will be shifted to the step  duct (16)
Is reversed. Therefore, by using this regular ST210. In this way, while
this operational sequence  25  stopping of the output, abnormality or
incorrect con- is repeated, the blow-off duct (16) automatically  trol can
be determined when the outputofthe position swings along with the
reciprocating rotation thereof In  signal does not stop during the output
stop time (tb). the rotation rangeof 100 degrees, thereby blowing off  As
described earlier, for example, when the output cooled air into the area
within this rotation range.  stop timer (TMb) completes its counting (the
steps The steps ST201 through ST214 and ST225 con-  3o  ST217through ST219)
In the case ofthe initial control stitute the above-mentioned automatic
swing means  of the anticlockwise rotation in the step ST206, sub- (75c).
sequently, In the step ST211, the clockwise rotation In the automatic swing
operation mode, when the  control will be conducted to reverse the rotation
of the one-way rotation timer (TMa) has completed Its    blow-off duct
(16). When the limit switch (7) stops out- counting of the one-way rotation
time (ta) In the step   35  putting the signal with this clockwise rotation
control, ST203, the air-conditioning operation moves on to the  the control
in the step ST208 will be interpreted as in- step ST216 where the abnormal
process of the limit  correct As a result, the operation shifts from the
stop switch (7) and the geared motor (41) will be initiated.  ST214 to the
step ST210 to carry out the normal proc- Then, the abnormal process will be
carried out in the  essing. Meanwhile, when the limit switch (7) contIn-
step ST216.                                  40  ues to output the position
signal even if the clockwise It is set that the limit switch (7) outputs
the posi-  rotation control is completed in the step ST211, the tion signal
at a certain period during the one-way ro-  air-conditioning operation
shifts from the step ST213 tation time (ta). Therefore, by using this
regularoutput  to the stops ST220 and ST221. Then, since the rota- of the
signal, abnormality can be found when there is  tion control flag (RCF) has
been set up In the step no output of the position signal during the one-way
ro-  45  ST219, the operation in the stop ST223 and ST224 tation time (ta).
More specifically, abnormality can be  will be carried out. Accordingly, as
in the operation of found when the rotation speed of the blow-off duct  the
steps ST215 and ST216, abnormal state of the (16) decreases or the blow-off
duct (16) is not rotating  limit switch (7) or the geared motor (41) will
be deter- due to the trouble in the geared motor (41), or there  mined and
the geared motor (41) is stopped to carry is no signal output due to the
short-circuit in the limit  5o  out the abnormal process. switch (7).
Normal swing control cannot be achieved  When the output stop timer (TMb)
completes in these cases. Accordingly, the geared motor (41)  counting for
the first time during the clockwise rota- will be stopped in the step
ST216. Orthe Triacs (78a),  tion control in the stop ST211, the
air-conditioning op- (79a) will be switched off while the abnormal process
eration shifts from the step ST222 to the step ST206 will be carried out,
for example, lighting the abnormal-  5s   where once the anticlockwise
rotation control is car- ity indicating lamp.
rined out. Then, operative measures for normal func- In the above automatic
swing mode, when the   tioning (step ST225) or abnormal functioning (step
output stop timer (TMb) completes counting of the  ST223) are respectively
taken when the limit switch    29                  EP 0 423 340 B1
30 (7) stops or continues the signal output.           swing control. The
above-mentioned automatic swing control         The operation may be
started by the clockwise applies to the case when the direction of the duct
ro-  rotation in the step ST205. In this case, the operation tation before
the limit switch (7) outputs the position  shifts from the step ST213 to
the steps ST220 signal can be identified. However, the direction of the   5
through ST222 to satin the same manneras in the de- duct rotation may not
be identified during the initial  scription above. phase of the automatic
swing control, for example, at   The direction of the duct rotation is
determined the start of the operation. In detail, at the starting of  when
the output of the position signal stops while the the operation and so on,
the probe (71) of the limit  blow-off duct (16) is rotated in the
transverse direc- switch (7) makes contactwith eitheroneofthe projec-  10
tion for a short period of time. tions (62), (63) and outputs the position
signal. How-  The following description relates to the human ever, in this
case, the position signal onlyfrom the one  body tracking mode. Referring
to the control flow limit switch (7) is outputted. As a result, it ii not
dear  chart in Fig. 17 and the control timing shown in Fig. whether the
blow-off duct (16) is in the right end pos-  18, the signal processing
action of the human body ition or the left end position, making it
impossible to  vs  detection sensor (72) as a basis for the direction con-
determine the direction for starting the rotation, anti-  trol of the
blow-off duct (16) will be discussed. Fig. 17 



clockwise or clockwise.                             shows the control flow
of the CPU (1). In the step Accordingly, such an approach has been taken to
ST101, the radiation element (H2) on the right is identify the direction of
the duct rotation with the op-  switched "ON" (refer to Fig.18 (ii) ) to
radiate infrared erations in the steps ST208, ST213, ST217 through   20
rays. In the step ST1 02, it is determined whether the ST222 by making use
of the regular stopping points  output signal V2 of the radiation receiving
element (J) of the output of the position signal from the limit  is not
less than the set value Vs or not. When the out- switch (7).
put signal V2 is not less than the set value Vs, the ra- First, at the
start of the operation, the air-condi-  diation element (HI) on the left
will be switched "ON" tioning starts from the step ST1 and moves from the
25  (refer to Fig.1 8 (i) ) to radiate infrared rays in the step step ST410
to ST201, and then through the step      ST103. Then, in the step ST104, it
is further deter- ST205. Subsequently, in the step ST41 0, the blow-off
mined whetherthe outputV1 of the radiation receiving duct (16) is set to
rotate in either clockwise or anti-  means (J) is not less than the set
value V8 or not If clockwise direction, for example to start anticlockwise
the determination is DYES", it is judged that the per- rotation. Then
moving from the step ST205 to ST208,  3o  son to be air-conditioned is
present in front of the ra- the geared motor (41) is activated. After that,
the op-  diation receiving element (J). Then, in the step erations from the
steps ST207 through ST209 will be  ST105, the human body detection will be
initiated, carried out thereby determining whether the limit   and In the
step STI0O, the human body detection sig- switch (7) stops signal output
within the output stop  nal is outputted. Finally, after setting the sensor
flag time (tb). If the blow-off duct (16) Is located In the right  3s
(STF) to "1  to Indicate that the signals both from the end position and
the limit switch (7) is outputting the  radiation elements (HI), (112) are
being inputted si- position signal due to the contact with the first
projec-  multaneously into the radiation receiving element (J) tion (62),
the anticlockwise rotation should be initiat-  in the step STI 07, the
air-conditioing operation will be ed. Accordingly, the output of the
position signal will  returned to the step ST1 01. be stopped within the
output stop time (tb). Conse-  40  When the determination in the step ST104
be- quently, the air-conditioning operation shifts from the  comes "NO"
indicating that the output VI of the radi- step ST209 to the step ST210,
thus carrying out the  ation receiving element (J) is not more than the set
normal swing control of the spot air-conditioner.   value Vs afterrepeating
the above-mentioned control If the anticlockwise rotation is initiated in
the step  flow, it is judged that the person to be air-conditioned ST206,
the blow-off duct(16) will be located in the left  us  is present in the
region outside of the directional an- end position and the limit switch (7)
will output the  gle range OH of the radiation element (HI) on the left.
position signal due to the contact with the second pro-  Then, in the step
ST1 08, it is determined whether the jection (63). Therefore, the clockwise
rotation should  sensor flag (STF) Is set to "1" or not. If it is "1" or be
initiated and the output stop timer (TMb) complete  "YES', it is determined
that the person to be air-con- its counting while the position signal is
being output-  5o   ditionedwho had been present in front of the radiation
ted. As a result, the air-conditioning operation will be  receiving element
(J) moved to the right In the step shifted to the step ST211 through the
steps ST217 to  STI 09, the rightward movement action indicating that
ST219, thereby starting the clockwise rotation. The  the person to be
air-conditioned has moved to the blow-off duct (16) is in the state to
rotate in the clock-  right Is started, and In the step STIIO, the
rightward wise direction. Consequently, the limit switch (7)  55   movement
signal will be outputted. stops the output within the output stop time
(tb), and  On the other hand, when the determination in the the
air-conditioning operation moves from the step  step ST1 02 becomes "NOw
indicating that the output ST214 to ST210, thereby carrying out the normal
V2 of the radiation receiving element (J) is not more 16    31
EP 0 423 340 B1                32 than the set value Vs, the radiation
element (HI) on  ST105, the air-conditioning operation moves to the the
leftwill be switched ON in thestep ST110. Then,  step ST30. in the step
ST112, it is determined whetherthe output  If there is no detection of the
person to be air-con- VI of the radiation receiving element (J) is not less
ditioned (refer to Fig.23), the human body undetected than the set value V5
or not If the answer is wYES', it  6   action will be started in the step
ST13. Then, in the is further determined in the step ST13 whether the  stop
ST14, it Is determined whether the human body sensorflag (STF) is
indicating m11 or not. If it indicates  undetected flag (MKF) is indicating
"00 or not. Since m1", It is judged that the person to be air-conditioned
the human body undetected flag (MKF) is reset at the who had been present
in front of the radiation receiv-  time when the power is turned on, the
air-condition- ing element (J) leftward his position. As a result, in the
io  ing operation will shift from the step ST14 to the step step STI 14,
the leftward movement action indicating  ST15 where the second timer (TM2)
is actuated. that the person to be air-conditioned moved to the left  Then,
in the step ST16, it is determined whether the will be initiated, and in
the step ST115, the leftward  second timer (TM2) indicates that the
predetermined movement signal will be outputted.                short
standbytime (t2) has passed or not. The air-con- In a case other than the
one described before,  15  ditloing operation shifts from the step ST16 to
the that is when the determinations In the steps ST102  ST17 until this
short standby time (t2) passes. Then, and ST112 are both "NO", and neither
the output V1  the search of the person to be air-conditioned will be 



norV2ofthe radiation receiving element(J) is notless  caried out while the
short standby operation will be than the set value V8 during the "ON" state
of the ra-  conducted In the step ST1 7. More specifically, In the diation
elements (H1), (H2). Or in the case when the  20  step ST17, the geared
motor(41) is activated and the determinations In the steps ST108 and ST113
are   blow-off duct (16) is swung in response to the output I      both
"NO", and infrared rays from either one radiation  singal from the limit
switch (7) as in the same manner element (H1 or H12) is incident during
this human body  with the automatic swing mode. Next, in the step
undetected state. In these cases, the action of "no hu-  ST181, the control
relay for a fan (XI) and the Triac man bodycdetection will be initiated in
thestep ST116  25  (83a) of the intermittent control circuit (83) will be
and the human body undetected signal will be gener-  switched "ON" to be
driven continuously when both ated in the step ST117.
fans (12e), (12?) have been halted. In the step ST182, After carrying out
the above-mentioned control  a seventh timer (TH7) forstarting the
intermittent op- flow, the sensor flag (STF) is set to 0 in the step
eration, which will be described later, is reset. Then, ST1 18, and then
the air-conditioning operation will be  3o  in the step ST1 9, it is
determined whether three min- returned to the step ST101 to repeat the
above-   utes have passed since the compressor (12a) stop- mentioned
control flow. These steps ST102, ST104  ped in order to prevent continuous
activation and and STI 05 constitute the human body detection and  stopping
of the compressor (12a) as in the step determination means (75h), and the
steps ST102,   ST404. When three minutes have passed, the air- ST104,
ST108, ST112 and ST113 constitute the hu-  35  conditloing operation shifts
to the step ST20 to con- man body movement determination means (75i).
tinuously drive the compressor (1 2a) if it has already Now referring to
Flgs.22 through 24, the control  been activated or driven. Before three
minutes pass- flow in the human body tracking mode based on the  es, the
air-conditioing operation shifts to the step aforementioned signal
processing of the human body  ST21 and then returns to the step ST3 while
the com- detection sensor (72) will be described.     40  pressor (12a)
remains halted. Thus, the operation q.         To begin with, after the
power is switched "ON",  from the steps ST11 through ST21 will be repeated.
the air-conditioning operation is caried out in the  In detail, the short
standby time (t2) is set, for exam- same manner as the stationary mode from
the steps  pie, to 5 minutes. When the human body detection STI through
ST3. Since the mode change-over       sensor (72) does not detect the
person to be air-con- switch (76) is set in the human body tracking mode,
45  ditioned, the spot air-conditioner waits for 5 minutes the human body
tracking mode Is determined In this  until the person to be air-conditioned
reenters the air- step ST3 to be followed by the control of the step
conditioning area while continuing to blow off cooled ST Iwhere it is
determined whether the human body  air by driving the compressor (12a), and
the fans detection flag (HKF) is indicating "0" or not. The op-  (12e),
(12?). In this standby state, the spot air-condi- eration moves to the step
ST12 because the human  5o  tioner rotates the blow-off duct (16) to search
for the body detection flag (HKF) is reset at the time when  person to be
air-conditioned in the air-conditioning the power is turned on. In the step
ST12, it is deter-  area. mined whether the human body detection sensor
(72)   When the person to be air-conditioned have not Is generating the
human body detected signal or not.  yet been detected before the short
standby time (t2) When the human body undetected signal is outputted  as
passes, the operation shifts to the long standby con- in the step ST117,
the air-conditioning operation  trol. First, the operation moves from the
step ST16 to moves to the step ST1 3. On the other hand, when the  the step
ST22 where the geared motor (41) is stopped human body detected signal is
outputted in the step  to halt the blow-off duct (16) in the central
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relation to the air-conditioner (12). Then, in the step  it Is determined
whether the seventh timer (TM7) ST23, the control relay for a fan (XI) and
the control  completed counting the predetermined continuous relay for the
compressor (X2) are switched mOFFM to  operation time (t7) or not The
air-conditioning opera- stop the fans (12e), (129) and the compressor
(12a).  tion shifts to the step ST502 until this continuous op- Next, in
the step ST24, the second timer (TM2) is re-   c   eration time (t,)
passes. In the step ST502, the con- set, and in the stop ST25, the human
body undetected  trol relay forafan (XI) is switched "ON", and the Triac
flag (MKF) is set to m1. Then, in the step ST26, the  (83a) of the
intermittent control circuit (83) is also third timer (TM3) is actuated,
and in the step ST27, it  switched mON"tosupply power continuously to
thefan is determined whether the third timer (TM3) has coim-  motor (12d),
thereby continuously driving the fans plted counting the predetermined long
standby time   10  (12e), (129). Subsequently, In the step ST33, it is de-
(t3) or not. Returning to the step ST3 from this step  termined, as in the
case of the step ST404, whether ST27, the above-mentioned controls will be
repeated  three minutes have passed since the compressor until the long
standby time (te) passes. In the mean-  (12a) stopped. This is to prevent
the continuous acti- time, the human body undetected flag (MKF) Is being
vation and stopping of the compressor (12a). When it set up (step ST25).
Accordingly, the air-conditioning   we  is determined that three minutes
have passed, the air- operation will be returned from the step ST14 to the
conditioning operation shifts to the step ST34 where step ST22 and the
second timer (TM2) will never be  the compressor (12a) is activated, or is
kept on acti- actuated.                                        vating if
the compressor (12a) has already been ac- 



When the long standby time (t,) has passed with-  tivated and then to be
followed by the step ST36. On out any detection of the person to be
air-conditioned  20  the other hand, the air-conditioning operation moves
by the human body detection sensor (72) during this  to the step ST35 until
three minutes passes and then standby time (h). the air-conditioning
operation will  shiftstothestep ST36whilethe compressor(12a) re- be shifted
from the step ST27 to ST28 where the third  mains stopped. In the step
ST36, each timer (TM1) - timer (TM3) is reset Then, in the step ST29,
system-  (TM4) is reset and in the step ST37, the human body down will be
carried out. Therefore, the power must  25  detected flag (HKF) is set to
?l -. In the step ST38, the be switched 0ON- again for the reactivation of
the sys-  human body undetected flag (MKF) Is reset and then tem and the
air-conditioning operation will start from  the air-conditioning operation
will return to the step the step STI in the control flow chart.
Specifically,  ST3. Then, in the step STII, It is determined "NO" the long
standbytime (t4) is set, for example, to be one  since the human body
detected flag (HKF) is set up hour. if the person to be air-conditioned has
not yet  30  (step ST37). In the step ST39 (refer to Fig.24), it is come
backto the air-conditioning area when the short  checked whether the human
body movement condi- standby time (to) passed, the compressor (12a) and
tion Is satisfied or not. Also determined is whetherthe the fans (12e),
(129 are stopped in order to halt the  movement signal is outputted in the
steps ST110 and blow-off of cooled airorventilation, and also the blow-
ST1 5. When there is no movement of the target per- off duct (16) is
stopped in the center to stand by for  35  son, the air-conditloinging
operation will return to the the reentry of the target person into the
air-condition-  step ST30. The control flow shown In the steps ST3, ing
area. If the target person has not yet returned  STI 1, ST321 through
ST323, and ST30 through ST39 when one hour passed, the overall system will
be  will be repeated at a certain timing until the continu- stopped, and
the compressor(12a)and soonwill nev-  ous operation time (to) passes. er be
reactivated automatically even when the target  4o  For example, if the
presence of the target person person reenters the monitor area covered by
the hu-  is detected by the human body detection sensor (72) man body
detection sensor (72). The steps ST13   while the search of the target
person is carried out in through ST21 constitute the short standby means
the step STI7, the blow-off duct (16) is stopped to be (75j), the step ST1
7 constitutes the human body  directed toward the target person, thereby
air-cooling search means (75k), and the steps ST22 through   45  locally
with blowing off cooled air to the target person ST29 constitute the long
standby means (75).    in the step ST31. Next, when the human body
detection sensor       When the target person enters into the monitor (72)
outputs the human body detection signal in this  area of the human body
detection sensor (72) during human body tracking mode, the air-conditioning
op-  the long standby time In the steps ST22 through eration shifts from
the step ST12 to the step ST30  so  ST27, the air-conditioning operation
shifts from the (refer to Fig.22) where a human body detection com-  step
ST12 to ST30, as mentioned above, where the pletion action will be
initiated. First, In the case when  compressor (12a) and the fans (12e),
(120 are driven there is no movement of the person to be air-condi-  to
blow off cooled air to the target person. tioned, the air-conditioning
operation shifts from the  When the seventh timer (TM7) completes count-
step ST30 to the step ST31 where the geared motor  55  ing the continuous
operation time (t7) while the target (41) is stopped, if It has been
activated, in orderto halt  person stays in the same position, the
air-condition- the blow-off duct (16). Then, In the stpe ST32, the  ing
operation shifts from the step ST501 to ST503 seventh timer (TM7) is
actuated. In the step ST501,  where the Triac (83a) of the intermittent
control circuit Is    35                 EP 0 423 340 B1                36
(83) is ON/OFF controlled based on the control signal  the step ST47, the
human body detection flag (HKF) from the CPU (75) to interruptthe
powersupplytothe  is reset Then, the air-conditioning operation will re-
fan motor (12d). Then back in the step ST33, the  turn to the step ST3.
Since the human body detection above-mentioned control will be repeated. In
this  flag (HKF) is reset, the determination in the step STT way, when
there is no movement of the target person   6   will be 'YES. Therefore,
after once carrying out the for a long time, the fan motor (12d) Is
switched ON  control in the steps ST30 through ST38, the air-con- and OFF
to cause the intermittent drive of the fans  ditloner will execute the
control of step ST40. When (12e), (12t) between the normal rotation and the
ro-  the target person Is still moving to the right after the tation by
inertia. Thus, the amount of cooled airblown  delay time (ti) passes, the
blow-off duct (16) will be off to the target person can bevaried by
intermittently  io  continuously driven to the right. repeating the
sequence of normal wind and lightwind.  Similar control will be conducted
also in the case The air-conditioning control in the case when  of the
leftward movement of the target person. The there is a movementof the
target person while the hu-  air-conditioning operation moves from the step
ST42 man body detection completion action is being car-  to the step ST44
where It is determined whether the ried out is now described as follows.
(refer to Fig.24)  15  blow-off duct (16) has reached the left end control
When the human body detection sensor (72) out-  position. When the limit
switch (7) has not yet output- puts the movement signal in the steps ST110
and  ted thesignal without making contact with the second ST 15, it is
determined in the step ST39 whether the  projection (83), the
air-conditioning operation shifts human body movement condition is
satisfied or not.  from the step ST44 to the step ST48 where the 



Then, moving from the step ST39 to the step ST511,  2o  geared motor (41)
is reversed to move the blow-off the Triac (83a) of the intermittent
control circuit (83)  duct (16) in the leftward direction. Then, in the
step is switched ON, If it has been ON/OFF controlled, in  ST46, the same
control as in the case of the rightward ordertocontinuouslydrive thefans
(12e), (12f). Then,  rotation will be conducted. in the step ST512, the
seventh timer (TM7) is reset,  When the target person moves to the right or
to and in thestep ST40, thefirsttimer(TMI) isactuated.  25  the left in the
air-conditioning area defined by the In the step ST41, it is determined
whether the first  blow-off duct, the human body detection sensor (72)
timer (TM1) has completed counting the predeter-  Identifies the direction
of the movement thereof. In mined delay time (t1). The air-conditioning
operation  the steps ST45 and ST48, the geared motor (41) is will return to
the step ST3 until the delay time (t1)  forwarded or reversed so that the
blow-off duct (16) passes. This delay time (t1) is set, for example, to be
3o  canfollowthemovementofthetargetperson.Accord- one second. If the target
person leaves and then im-  Ingly, cooled air can be directed to the target
person mediately reenters the monitor area of the human  even if he/she is
moving. body detection sensor (72), the blow-off duct (16) re-  Meanwhile,
when the blow-off duct (16) has rotat- mains in its position foronesecond
withoutany move-  ed and reached the right end limit position or the left
ment thereof. The steps ST40 and ST41 constitute  s5  end limit position in
the steps ST43 and ST44, the air- drive delay means (75m).
conditioning operation shifts from the step ST43 to Laterwhen thedelaytime
(t1) has passed, the air-  ST49 or from the step ST44 to ST50 to actuate
the conditioning operation shifts from the step ST41 to  fourth timer(TM4)
since the blow-off duct (16) cannot the step ST42 where the direction of
the movement of  be rotated furtherto the same direction even if the tar-
the target person, movement to the right or to the left,  40  get person
further moves to that direction. Then, the will be determined. In response
to the output signal  air-conditioning operation shifts from the step ST49
from the human body detection sensor (72), the air-  to the step ST51, or
from the step ST50 to the step conditioning operation moves to the step
ST43 when  ST52. The air-conditionin operation returns from the the
rightward movement singal is outputted in the  step ST51 or ST52 to the
step ST3 until the fourth step ST110, or to the step ST44 when the leftward
45  timer (TM4) completes counting the predetermined movement signal Is
outputted In the step ST115. In  stopping time (t4). The blow-off duct (16)
stops In the case of the right movement, it is determined in the  each end
portion limit position until this stopping time step ST43whetherthe
blow-off duct (16) has reached  (t4) passes. When this stopping time (tQ)
has passed, the right end limit position or not. When the blow-off  the
air-conditioning operation shifts from the step duct (16) has not yet
reached the right end limit pos-  so  ST51 to the step ST48, or from the
step ST52 to the ition, in other words, when the limit switch (7) has not
step ST45 where the rotational direction of the blow- yet outputted the
signal without making contact with  off duct (1 6) is reversed. Then,
proceeding tothe step the first projection (62), the air-conditioning moves
ST46, the above-mentioned control will be carried from the step ST43 to
ST45 since the blow-off duct  out (16) is rotatable to the right In the
step ST45, the  s5  In detail, since the target person is likely to reen-
geared motor (41) is activated to rotate the blow-off  ter the
air-conditioning area from the same end there- duct (16) to the right. Then
in the step ST46, the first  of where he/she once left the area, the
blow-off duct timer (TMI) and the fourth timer (TM4) are reset In  (16) is
stopped in each end limit position. And when 19    37                  EP 0
423 340 B1                 38 the target person is detected during this
stopping time  lap each other. With this arrangement, the detection (t4),
the air-conditioning operation will be shifted once  signal of a person to
be air-conditioned is outputted from the step ST39 to the step ST30. While
continu-  only when the amounts of infrared rays reflection ing the
tracking of the target person, the blow-off duct  radiated from the
radiation elements (HI), (H2) are (16) is reversely rotated if the target
person does not   5   both not less than a set amount. This means that the
return, and it is determined whether the human body  presence of a person
to be air-conditioned can be re- detected signal is outputted In the step
ST12 or not.  Ilably detected regardless of any mirror reflectors Then,
after carrying out the short standby action  present in the rear or an
ambient air temperature, and the search action (steps ST1 3 through ST21),
the  thereby improving the accuracy of the human body long standby action
(steps ST22 through ST29) will  10  detection. Movement of the target
person to a radia- be initiated. If the target person returns to the
air-con-  tion directional angle area of the other radiation ele- ditioning
area during this long standby action, the hu-  ments (HI or H2) is
determined when infrared rays in- man body tracking will be resumed.
tensity from either one radiation elements (Hi or H12) The steps ST30
through ST47 constitute wind di-  becomes lower than a set value after the
output of the rection control means (75a) while the steps ST43,  1s  human
body detected signal. Therefore, movement of ST44 and ST49 through ST52
constitute duct stop-   the target person to be air-conditioned can be
accu- ping means (75n).                                  rately detected by
this simply-constructed human When setting the operation change-over switch
body detection sensor (72) without requiring an addi- (82) to the
ventilation contact (82b), only the fans  tional detection device. (12e),
(120 will be driven In the above-mentioned   20
Ashortperiodofdelaytime(t)Issetfortheblow- 



control flow.                                      off duct (16) to follow
the movement of the target per- In this way, the blow-off duct (16) keeps
track of  son. Accordingly, in the case when the person tem- the movement
of the person to be air-conditioned   porarilymovestothe rightorleftand
then immediate- based on the human body detected signal and the   ly
returns to the former position, the blow-off duct (16) movementsignal
outputted by the human bodydetec-  25  stays In the same position and does
not begin track- tion sensor (72). Accordingly, conditioned air can be
ing. In this way, unnecessary motion of the blow-off reliably blown off
toward the person to be air-condi-  duct (16) can be prevented, thereby
achieving highly tioned. Since the target person can feel conditioned
accurate control and improving reliability of wind di- air even if he moves
while being engaged in various  rection control. jobs, comfortableness of
the air-conditioning will be   3o  Over-cooling or over-warming inside the
air-con- greatly Improved. In addition, maximum effect of the  ditioning
area may occurwhen conditioned air is con- localized air-conditioning can
be obtained. Further,  tinuously blown to the person to be air-conditioned
all since the blow-off duct (16) automatically keeps track  during the
fixed time (t7), especially when the person of the movement of the human
body, the target per-  to be air-conditioned stays in the same position.
How- son are free from the burden of manually changing   35  ever, In this
invention, the amount of blown-off air can the blow-off direction of cooled
air, thus Increasing ef-  be varied intermittently, thus preventing
over-cooling fectiveness In operation.
orover-warming. In this way, comfortableness can be A single human body
detection sensor (72) is    further increased. Since this intermittent
operation is mounted on the end portion of the blow-off duct (16)
conducted after achieving the optimum air-condition- in this invention. As
a result, the person to be air-con-  4o  ing environment, the Intermittent
operation time can ditioned in front of the blow-off duct (16) can be reli-
be reduced, thus Improving the reliability of the fan ably detected.
Further advantage of this human body  drive means (12d). Furthermore; since
ON/OFF con- detection sensor (72) is that the signal processing  trol is
carried out, simply-constructed control can be and so on can be
accomplished with a simple con-   realized while electricity consumption
can be re- struction, and the blow-off duct (16) can reliably carry  45
duced. out the human body tracking In accordance with the    Since the
blow-off duct (16) halts Its motion at the working environment of the
person to be air-condi-  rotation limit position thereof when the target
person tioned.                                            moves out of the
air-conditioning area, the target per- The human body detection sensor (72)
disposes  son can instantaneously be exposed to conditioned the pair of
infrared rays radiation elements (HI), (H2)  so  air upon returning to the
air-conditioning area from on both sides of a single Infrared rays
radiation re-  the rotation limit position. This mechanism is effective
ceiving element (J) so as to avoid the Interference of  because the target
person is most likely to return to radiation directional angle areas
thereof. On the other  the air-conditioning area from the direction where
he hand, the human body detection sensor (72) disposes  has left,
especially in case of temporary absence. In the pair of infrared rays
radiation elements (HI), (H2)  55  this way, conditioned air can be
Instaneously blown in such a manner that the radiation directional angle
off to the target person, thereby further Improving areas thereof and the
radiation receiving directional  comfortableness in working environment.
angle area of the radiation receiving element (J) over-  In adition, even
when the target person moves 20    39                  EP 0 423 340 B1
40 outof the air-conditioning area, the blow-off duct(18)  can be set to
the automatic stop mode. Accordingly, stands by so as to instantaneously
resume its opera-  the spot air-conditioner In this invention can satisfy
tion upon the return of the target person, thereby fur-  requirement in
various mode of use. ther Improving comfortableness and achieving effec-
Abnormality can be detected by the intervals of tive operation. In case
when the target person stays   s   the position signals generated from the
limit switch away from the air-conditioning area for a long period  (7) in
this invention. Therefore, abnormality of the of time, air-conditioning
operation is stopped so as to  duct drive means (2), i.e. the geared motor
(41) and avoid wastful use of electricity and to realize energy-  the limit
switch (7) can be reliably detected. In addi- saving operation. On the
other hand, air-conditioning  tion, abnormal process, for example, stopping
the operation Is automatically resumed upon the return of  io  drive of the
geared motor (41), can be carried out in the target person so as to achieve
an effective oper-  an appropriate manner, thereby increasing reliability
ation. In the case when the target person continuous-  of the device as a
whole, including the duct control. ly stays away from the air-conditioning
area for a long  The spot air-conditioner in this invention can carry out
period of time, the system-down is carried out so as  the swing control of
the blow-off duct (16) accurately, not to resume air-conditioning operation
inadvertent-  1S  thereby achieving reliable air-conditoning operation ly,
thus enabling highly accurate air-conditioning con-  and improved
comfortableness. There is no need to trol. In this case, the blow-off duct
(16) Is halted atthe  provide an abnormality detection sensor since the
center of the air-conditioning area in order to promptly  output signal
from the limit switch (7) which detects respond to the return of the target
person.        the position of the blow-off duct (16) can be used for The
human body search means (75k) is provided   20  the abnormality detection,
thereby keeping the num- to search a person to be air-conditioned. This
means  ber of necessary parts at a minimum level. In this 



that conditioned air is automatically blown off to a per-  way, abnornality
detection can be conducted in the son to be air-conditioned when he enters
into the air-  simple construction with a low cost. Further, abnor-
conditioning area. Accordingly, comfortableness can  mality can be detected
by the output time of the limit be improved and effective operation can be
achieved.  25  switch (7). Accordingly, abnormality can be detected The
human body detection sensor (72) scans the air-  during a short period of
time, thereby facilitating the conditioning area with the automatic swing
of the  prompt abnormal process in the system. At the same blow-off duct
(18) without requiring independent   time, since the geared motor (41) of
the duct drive scanning meansfor the human body detection sensor  means (2)
Is stopped in case of abnormality, incorrect (72). As a result, overall
construction can be simpli-  3o  control of the system as well as seizure
of the geared fled and the blow-off duct (16) can be directed accu-  motor
(41) can be surely prevented. rately to the target person in accordance
with the out-  During the automatic swing mode in the above- put signal
from the human body detection sensor    mentioned embodiment (refer to
Fig.21), the geared (72). This search Is conducted In the air conditioning
motor (41) was reversed again (from the step ST218 state before the
outputof human body undetectedsig-  3s  to ST211 orfrom the step ST221 to
ST206) when the nal bythe human body detection sensor (72). Accord-  output
stopping timer (TMb) completes counting (step ingly, a person to be
air-conditioned can feel cooled  ST208, ST213). However, as an alternative
control air as soon as he enters into the air-conditoning area,  flow, the
air-conditioning operation can be directly thereby further enhancing
comfortableness In work  shifted from the step ST217 to ST223 or from the
place.                                        4o  step ST220 to ST223 to
take necessary steps in case Three modes are available for the blow-off
duct  of abnormality when the output stopping timer (TMb) (16). More
specifically, the blow-off duct (16) can be  once completed counting.
controlled In the stationary mode, the automatic      Fig.25 shows the
control flow of the automatic swing mode, or the human body tracking mode
In ac-  swing motion of the blow-off duct (16) in case when cordance with
work or number of persons to be air-  45  two limit switches (7a), (7b) are
provided. The struc- conditioned. In this way, the spot air-conditioner in
tureforfixing afirstlimitswitch (7a) and a second lim- this invention can
realize air-conditioning operation  it switch (7b) is as follows. In Fig.3,
the first limit which can meet various conditions in work environ-  switch
(7a) is shown in a continuous line correspond- ment. In addition,
air-conditioning operation will be  ing to the limit switch (7) in the
aforementioned em- stopped in the case when there is not target person   5o
bodiment while the second limit switch (7b) is shown to be air-conditioned
in the air-conditioning area. This  In an alternate long and short dash
line. leads to prevention of unnecessary air-conditioning   The limit
switches (7a), (7b) which are composed operation and realization of
energy-saving. When the  of a microswitch and so on are provided in the
clear- target person is away from the air-conditioning area  ance formed
between a semi-circular guide wall (36) for a long-term, the system-down
will be carried out.  55  and a flat right side wall (32). These limit
switches Therefore, there will be no inadvertent resumption of  (7a), (7b)
are vertically superposed in the upper and air-conditioning operation,
enabling highly accurate  the lower positions on the support edge (39)
formed air-conditioning control. Air-conditioning operation  on the left
side wall (32). Probes (71a), (71b) of each 21    41                  EP 0
423 340 B1                 42 limit switch (7a), (7b) are disposed to make
contact,  versed. Then, the clockwise rotation of the blow-off at upper and
lower positions, with the outer periphery  duct (16) Is started, and the
output stopping timer In the lower position of the stopper (61) of the
rotary  (TMb) is actuated to determine whether the second cylinder (51a).
limit switch (7b) stops its signal output before the out- As shown In
Figs.7 and 8, the first projection (62)   5   put stopping time (tb) passes
or not. (steps ST306 and the second projection (63) with which the probes
through ST309) This output stopping time (tb) corre- (71a), (71b) make
contact are provided on the outer  sponds to the time needed for the
projections (62), surface at the periphery of the rotary cylinder (51a).
(63) to be out of contact with each limit switch (7a), As in the case of
the first embodiment, the projections  (7b). As a result, when the signal
output stops before (62), (63) are formed In the axial direction (the
vertical  io  this output stopping time (tb) passes, the output stop-
direction) on the rotary cylinder (51a) with the first  ping timer (TMb)
and the one-way rotation timer projection (62) in the right end limit
position, and the  (TMa) are reset to conduct normal operation, and second
projection (63) in the left end limit position of  then the
air-conditioning operation moves to the step the automatic swing range of
the blow-off duct (16).  ST408. The first projection (62) extends in the
downward pos-  15  In the case when the blow-off duct (16) reaches Ition of
the second projection (63). With this arrange-  the right end position
before the one-way rotation ment, only the probes (T1a), (71b) of the limit
time (ta) passes, both limit switches (7a), (7b) output switches (7a), (7b)
make contact with the first projec-  the position signals. Therefore, the
air-conditioning tion (62) while only the probe (71 b) of the second limit
operation moves from the steps ST301 and ST313 to switch (7b) makes contact
with the second projection   20  the step ST314 where the geared motor (41)
Is stop- (63). The position signals from the limitswitches (7a),  ped and
reversed. Then, after the blow-off duct (16) (7b) are inputted into the CPU
(75) to forward or re-  starts the anticlockwise rotation, the output
stopping 



verse the geared motor (41).                       timer (TMb) is actuated
as in the case of the clock- Referring to the control flow chart of Fig.
25, the  wise rotation. When the output from both limit automatic swing
control (the step ST410 in Fig.19) of  25  switches (7a), (7b) stop before
the output stopping the blow-off duct(16) In the casewhen these twolimit
time (tb) passes, the outputstopping timer(TMb) and switches (7a), (7b) are
provided.                 the one-way rotation timer (TMa) are reset to
conduct First, the air-conditioning operation moves from  normal operation.
(steps ST215 through ST319 and the stop ST3 to the step ST410 in Fig.19.
After acti-  ST311, ST312) vating the geared motor (41), it is determined
in the   30  The above-mentioned air-conditoning operations step ST301
whether the first limit switch (7a) has out-  are repeated to swing the
blow-off duct (16) in the putted the position signal or not. Then, the
air-condi-  transverse direction. tioning operation shifts to the step
ST302 until the  When neither limit switch (7a) nor (7b) outputs position
signal is outputted. In this step ST302, it is  the position signal before
the one-way rotation time checked whetherthe second limitswitch (7b) has
sent  35  (ta) passes during the swing motion of the blow-off signal or
not. Since both limit switch (7a), (7b) do not  duct (16), the
air-conditioning operation moves from output the position signal during the
rotation of the  the step ST304 to the step ST320. There, the abnor-
blow-off duct (16), the air-conditioning operation  mal process is started
against abnormality of each moves to the step ST303 where the one-way
rotation  limit switch (7a), (7b) or the geared motor (41). Then, timer
(TMa) is actuated. Next, In the step ST303, it Is  40  in the step ST321,
the geared motor (41) is stopped determined whetherthe one-way rotation
timer (TMa)  in order to take necessary measures against abnor- completed
counting the predetermined one-way rota-  mal condition. tion time (ta) or
not. The air-conditioning operation re-  When the second limit switch (7b)
does not output turns to the step ST301 until the one-way rotation  the
position signal although there was the output of time (ta) passes. The
one-way rotation time (ta) cor-  45  position signal from the first limit
switch (7a), the air- respondsto the time needed forthe blow-off duct (16)
conditioning operation moves from the step ST313 to to take a half turn or
one-way turn. Therefore, the  the stop ST322 where the abnormal process of
the position signal will be generated within the one-way  limit switches
(7a), (7b) is initiated. Then, in the step rotation time (ta) in the normal
condition.        sT323, the geared motor (41) is stopped in order to
First, the control in the case when the blow-off  so  take necessary
measures against abnormal condi- duct (16) rotates in the anticlockwise
direction, and  tion. In this way, in the present embodiment, the left
reaches the left end position of the air-conditioning  end position of the
blow-off duct (16) is identified by area will be discussed. In this left
end position, only  the outputonlyfrom thesecond limitswitch (7b) while the
second limit switch (7b) makes contact with the  the right end position is
Identified by the output both second projection (63) and outputs the
position sig-  5s  from the limit switches (7a) and (7b). Accordingly, nal.
Accordingly, the air-conditioning operation  there is no such a casewhen
onlythefirstlimitswitch moves from the steps ST301, ST302, to the step
(7a) outputs signals. Thus, abnormality of both or ST305wherethegeared
motor(41) isstopped and re-    either one limit switch (7a) or (7b) can be
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there is a signal output only from the first limit switch  of a stopper
(not shown in the drawings) for forcedly (7a).
restricting the rotation of the blow-off duct (16). Further, when the
blow-off duct (18) reaches the  Namely, an angle of each projected portion
(172) and right or the left end position and the limit switches  recessed
portion (173) is set at 50 degrees in the (7a), (7b) do not stop outputting
signals before the   5   transverse direction with the central recessed
portion output stopping time (tb) passes, the air-conditioning  (173a) as a
center. An angle between the intermedi- operation shifts from the steps
ST308 or ST317 to  ate recessed portions (173b), (173b) located on both the
step ST324. Here, the abnormal process of the  sides of the central
projected portion (1 72a), (172a) limit switches (7a), (7b) is started and
in the step  is set at 30 degrees. An angle of each intermediate re- ST325,
the geared motor (41) is stopped in order to  to  cessed portion (173b) is
set to correspond to 50 de- take necessary measures against abnormal condi-
grees, 70 degrees in order therefrom. An angle be- tion.
tween the side end recessed portions (173c), (173c) In this way,
abnormality of the limitswitches (7a),  are set at 100 degrees. (7b) or the
geared motor (41) can be determined by    A photo-interrupter (174) as
position detection the singal output from each limit switch (7a), (7b),  is
means is provided in the casing (3) by means of a thereby improving
reliability of the swing control of  printed circuit board (175). The
photo-interrupter the blow-off duct (18).                            (174)
is constituted in such a manner that a radiation The steps ST301 through
ST31 9 constitute auto-  element (174a) and a radiation receiving element
matic swing means (75c).                           (174b), which will be
described later, are disposed on Thefollowing isa description aboutan
alternative   20  the side portions of the projected portions (172) and for
the limit switches which can be used In the above  the recessed portions
(173) to detect the projected embodiment, i.e. a non-contacting type of
rotational  portions (172) and the recessed portions (173) opti- angle
detection means for the blow-off duct (16).  cally without contacting
therewith. 



As shown in Figs.26 through 29, an angular pos-    Fig.30 is a detailed
circuit diagram showing the ition member (170) is provided on the rear
outer per-  25  signal output system of the photo-interrupter (174) iphery
of the rotary cylinder (51a). The angular posi-  and the drive control
system of the duct motor (41). tion member (170) is constituted In such a
manner  The radiation element (1 74a) and the radiation receiv- that a
plurality of projected portions (172) are formed  Ing element (174b) of the
photo-interrupter (174) are on a circular support member (171) which is
projected  arranged in a row at a fixed Interval. If the projected
rearwardlyfrom the rotarycylinder (51a). The project-  3o  portion (172)
comes into the position between both ed portions (172) extend downwardly
and are dis-   elements (1 74a) and (1 74b), light incident from the posed
corresponding to the rotational angle of the  radiation element (174a) is
interrupted. The output blow-off duct (16). Formed between the projected
signal from the photo-interrupter (174) will be sent to portions (172) and
on both sides thereof are the re-  the CPU (182) by means of the
transmission circuit cessed portions (173). Each projected portion (172)
35  (188) having a transistor and a photo-bond element. and recessed
portion (173), having a fixed width, is  "High" signal of *1 - when the
light is interrupted by the disposed on a circumference of a circle which
has the  projected portions (172) and "Low" signal of "O" when center
thereof equal to the axial center of the rotary  the light Is transmitted
by the recessed portions (173) cylinder (51 a). These projected portions
(172) and the  are inputted respectively to the CPU (182). AC power
recessed portions (173) are also disposed In such a   40  (189) is
connected with the duct motor (41), and the manner that the central
recessed portion (173a) is lo-  drive circuits for the clockwise rotation
(185a) and for cated on the rotational center (N) of the blow-off duct  the
anticlockwise rotation (185b) having the photo- (16), or located in the
position corresponding to the  bond element and the Triac etc. are
provided. The one when the blow-off duct (16) faces the right ahead  CPU
(182) comprises: central position determining direction thereof.
Intermediate recessed portions   45   means (182b) responsive to the
detection signal from (173b) located between the central recessed portion
the photo-interrupter (1 74) fordetermining the central (173a) and each
projected portion (172) are formed in  position of the angular position
member (1 70), i.e. the the uniformed small width. On the other hand, side
rotational center (N) of the blow-off duct (16); and ro- end recessed
portions (173c) on both ends are     tation control means (182c) responsive
to the signal formed In the uniformed relatively large width. Cen-  so
output from the central position determining means tral projected portions
(172a), (172a) located on both  (182b) and the photo-interrupter (174) for
determin- sides of the central recessed portion (173a) among  ing a
rotational angle of the blow-off duct (16) and for the projected portions
(172) are formed In the rela-  controlling the duct motor (41) so that the
blow-off tively large width, while other side projected portions  duct (16)
automatically swings within the predeter- (172b) are formed in the
uniformed small width. In de-  ss   mined rotational range, for example, 50
or 100 de- tail, each projected portion (172) and recessed por-  grees. The
central position determining means (1 82b) tion (173) is set within the
range of 100 degrees which  includes the central timer (TMd) as counting
means is somewhat smallerthat the limit angle (110 degrees)  and
determining means (182d). The central timer 23    45                  EP 0
423 340 B1                 46 (TMd) is set shorter than the "High" signal
time of the  blow-off duct (16). In the step ST203, it is determined
central projected portions (172a) and is set longer  whether the OLow"
signal "0" of the photo-interrupter than the "High" singal time of the side
projected por-  (174) has been outputted continuously exceeding the tions
(172b) outputted by the photo-interrupter (174).  set time (Te) of the side
end timer (TMe) or not. The When the "High" signal from the
photo-interrupter   5   air-conditioning operation returns to the step
ST202 (174) Is outputted continuously exceeding a set time  until the
signal output exceeds the set time (To). At of the central timer (TMd) and
then followed by the  the Initial stage of control, the rotational center
(N) of "Low" signal, the determining means (182d) determi-  the blow-off
duct (16) as well as the position thereof nes the rotational center (N).
has not yet identified. Accordingly, the blow-off duct The CPU (182)
further comprises: Initial drive   10  (16) will be rotated toward either
end portion to deter- means (182e) for controlling the duct motor (41) so
mine the rotational center (N). The rotation of the duct that the blow-off
duct (16) rotates in either direction,  motor (41) lead to the rotation of
the rotary cylinder for example, In the clockwise direction, at the initial
(51 a) by means of the belt transmission mechanism stage of the rotational
control which requires the out-  (43), thereby initiating the rotation of
the blow-off duct putof the angle signal, forexample, atthe initial stage
1S  (16). In addition, the angular position member (170) of the automatic
swing control of the blow-off duct  rotates and the photo-interrupter (74)
alternately out- (16); side end position control means (1820 respon-  puts
the "High" signal and the "Low" signal in relation sive to the output
signal from the photo-interrupter  to the projected portions (172) and the
recessed por- (174) for determining the side end recessed portion  tion
(173). The output time of the intermediate re- (173c) of the angular
position member (170) with the   20  cessed portions (173b) is set
relatively short com- rotation of the blow-off duct (16) driven by the
initial  pared with the "Low" signals outputted by other re- drive means
(182e), andforcontrolling the ductmotor  cessed portions (173). As a
result, the air-condition- (41) to reverse (anticlockwise rotation) the
rotation of  Ing operation In the steps ST202 and ST203 will be the
blow-off duct (16). The side end position control  repeated. And then, when
the blow-off duct (16) 



means (1820 includes the side end timer (TMe) as   25  reaches the side end
position and the side end re- counting means and the determining means
(182g).   cessed portion (173c) reaches the position of the The side end
timer (TMe) I set longer than the "LoW  photo-interrupter (174), the "Low"
signal is continued signal time of the intermediate recessed portion   to
be generated. Accordingly, when the signal output (173b) outputted by the
photo-interrupter (174).   continues during the set time (Te), for example,
200 When the "Low" signal of the photo-interrupter (74) is  3o   msec, the
determining means (182g) of the side end outputted continuously exceeding
the set time of the  position control means (182?) determines the side side
end timer (TMe), namely when the "Low" signal  end position. Later, the
air-condtioning operation of the side end recessed portion (1 73c) is
outputted,  moves from the step ST203 to the step ST204 where the
determining means (182?) determines the side  the count-up flag (CUF) is
reset. Then, in the step end position.                                 35
ST205, the side end position control means (182?) re- The CPU
(182)yetfurthercomprises abnormality    verses the duct motor (41) to start
the anticlockwise timer (TMc) of abnormal counting means and abnor-
rotation thereof, thus rotating the blow-off duct (16) in mality detection
means (182h). The abnormality     the anticlockwise direction, in other
words, rotating it timer (TMc) is set longer than the set time of both the
toward the center. central timer (TMd) and the side end timer (TMe).  40
Then, the air-conditioning operation shifts from When the "High" signal
orthe "Low" signal of the pho-  the step ST205 to the step ST206 where it
is deter- to-Interrupter (174) is outputted continuously exceed-  mined
whether the output signal from the photo-inter- ing the set time of the
abnormality timer (TMc), the  rupter (174) is the "High" signal, "1" or the
"Low" sig- abnormality detection means (182h) detects abnor-  nal, 0". When
the signal is "High", the air-condition- mal condition of the duct motor
(41) etc. and then   45  ing operation proceeds to the step ST207 for
actuat- lights an abnormality indicator lamp.              Ing the central
timer (TMd), and then to the step Referring now to Figs.31 and 32, an angle
deteo-  ST208 for determining whether the central timer tion motion and an
automatic swing motion of the   (TMd) has counted the settime (Td), for
example, 200 blow-off duct (16) based on the detected angle, I.e. a  msec
or not. The air-conditioning operation moves to control motion when the
mode change-over switch   6o  the step ST209 until 200 msec passes. Here,
it is de- (76) is set in the automatic swing mode will be descri-  termined
whether the count-up flag (CUF) has been bed as follows.
reset or not. The air-conditioning operation returns to When the automatic
swing motion Is started, the  the step ST206 until the flag is reset. When
the output initialization is carried out in the step ST201. For ex-  signal
of the photo-interrupter (174) is determined as ample, after resetting a
count-up flag (CUF) and so  55  "Low" in the step ST206, the
air-conditioning opera- on, the air-conditioning operation shifts to the
step  tion shifts to the step ST210 where the central timer ST202 where the
duct motor (41) is driven by the Ini-  (TMd) is reset to be followed by the
step ST210 for re- tial drive means (182e) to initiate the rotation of the
peating the above-mentioned operations. In detail, 24    47
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rotation in the side  (173a). The counter (C) does not count this reverse
end position toward the center, the photo-Interrupter  of signal and starts
counting from the next reverse of (174) alternately outputs the "High"
signal and the  signals from "High" to "Low". "Low" signal respectively in
relation to the projected  Subsequently, the blow-off duct (16) rotates in
portions (172) and the recessed portions (173). With   5   the same
direction beyond the rotational center (N), this "Low"signal, the central
timer(TMd) is reset(step  for example, rotates in the anticlockwise
direction. ST21 0), and this central timer (TMd) is actuated dur-  First,
the output signal from the photo-interrupter ing the outputofthe "Highu
signal (step ST207). Since  (174) is reversed from the "Low" signal of the
central the side projected portions (172b) except the central  recessed
portion (173a) to the "High" signal of the projected portions (172a) are
formed in small width,  io  central projected portion (172a) on the other
side. the output time of the wHigh" signal becomes relative-  When the
"Lowv signal is outputted again at the next ly short. This means that the
central timer (TMb) will  intermediate recessed portion (1 73b), the
counter (C) not complete counting the set time (Td). Thus, the air-  adds
"1 in the step ST212. Then, in the step ST214, conditioning operation in
the steps ST206 through  the counter (C) Is determined to be 1 ", and in
the step ST21 0 will be repeated.                      15  ST215, the
count-up flag (CUF) is set. Next, in the Then, when the blow-off duct (16)
reaches sub-  step ST216, the duct motor (41) is reversed, and back
stantially the central position, and the central project-  In the step
ST206, the above-mentioned operation is ed portions (1 72a) reach the
position of the photo-in-  repeated. terrupter (174), the "High" signal is
continuously out-  As shown in Fig.28, the swing angle of the inter-
putted. Accordingly, the central timer (TMd) coi-  20   mediate recessed
portion (173b) adjacentto the can- pletes counting the set time (Td). Next,
the air-condi-  tral projected portion (172a) is set at 30 degrees. tioning
operation shifts from the step ST208 to the  Now, in this way, the swing
angle is set at 30 degrees step ST211 where the count-up flag (CUF) and a
(step ST213), the angle of 30 degrees is detected by counter (C) are reset.
In the step ST209, it is deter-  the first reverse of signals from "High"
to "Low". As a mined whether the count-up flag (CUF) has been re-  25
result, the rotation control means (1 82c) reverses the 



set or not. Since the count-up flag (CUF) has already  rotation of the
blow-off duct (16) (step ST21 6). been reset, the air-conditioning
operation shifts to  Then, as described before, the central position the
step ST212 where the number of times of the re-  determining means (182b)
determines the rotational verse of signals from "High" to "Low" (from "1"
to "0")  center (N) of the blow-off duct (16) (steps ST206 in the
photo-interrupter (174) is counted. Then, In the   3o  through ST212). In
the step ST214, the otherside end step ST213, it is determined whether a
swing set an-  at 30 degrees is determined. The above operation is gle of
the blow-off duct (16) is within the range of 30  repeated to rotate the
blow-off duct (16) within the degrees. If the angle is determined to have
been set  range of 30 degrees. In otherwords, while the central at 30
degrees by an angle set switch (1 83b), the air-  position determining
means (182b) determines the conditioning operation shifts to the step
ST214. Here,  35  rotational center (N) of the blow-off duct (16), the ro-
it is checked whether the counter (C) becomes "1" or  tational angle Is
detected by the signal output from not. The air-conditioning operation
returns to the step  the photo-interrupter (174). Thus, the rotation
control ST206 until the counter (C) becomes "1".           means (182c)
swings the blow-off duct (16). When the blow-off duct (16) reaches the
central    When the swing angle of the blow-off duct (16) is position and
the photo-interrupter (174) outputs the   4o  set at 50 degrees, the
air-conditioning operation "High" signal of the central projected portions
(172a),  shifts from the step ST213 to the steps ST217 and and then the set
time (Td) of the central timer (TMd)  ST218 where it is determined
whetherthe counter (C) passes, the air-conditioning operation of the step
becomes "3 or not and the blow-off duct (16) is re- ST209 and the
subsequent steps will be carried out.  versed by the "Low" signal of the
intermediate re- However, the air-conditoning operation of the steps   45
cessed portion (173b) corresponding to 50 degrees. ST206 through ST214 has
been repeated until the    When the swing angle is set at 70 degrees, the
air- output signal of the photo-interrupter (174) changes  conditioning
operation shifts from the step ST217 to into the "Low" signal of the
central recessed portion  the steps ST21 9 and ST220 where it is determined
(173a). When the signal is reversed from the "High"  whether the counter
(C) becomes "5" or not to swing signal of the central projected portion
(172a) to the   so  the blow-off duct (16). Further, when the swing angle
"Low" signal of the central recessed portion (173a),  Is set at 100
degrees, the air-conditioning operation the determining means (1 82d) of
the central position  shifts from the step ST219 to the step ST221 where
determining means (1 82d) determines the rotational  it is determined
whether the counter (C) becomes "8' center (N) of the blow-off duct (16),
thereby identify-  or not to swing the blow-off duct (16). ing the central
position of the blow-off duct (16).  5s  Fig.32 shows the abnormality
determination rou- Then, In the step ST212, the counter (C) is reset by
tine of the spot air-conditioner. Abnormality is deter- the reverse of the
output signal from the photo-Inter-  mined when the central timer (TMd) and
the side end rupter (174) in relation to the central recessed portion
timer (TMe) are actuated. First, in the step ST251, the 25    49
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then, in the  rotational angle of the blow-off duct (18) in this inven-
step ST252, it Is determined whether the output signal  tion, the blow-off
duct (16) can be axially rotated by of the photo-interrupter (174) changed
from "High to  means of a rotary cylinder, and thus improving the "Low"
orfrom uLowu to "High". Until the reverse of sig-  sealability between the
top plate of the air-condition- nals occurs, the air-conditioning operation
shifts to   5   er (12) and the blow-off duct (16). In addition, since the
stop ST253. The air-conditioning operation re-  the duct drive means (2)
can be located outside of the turns to the step ST251 until a set time (Tc)
of the ab-  passage of conditioned air, air-conditioning efficiency
normality timer (TMc) which is set longer, for exam-  can be enhanced. pIe,
1.5 sec, than the set time (Td), (Te) of 200 msec  At the initial phase of
control, side end positions respectively of the central timer (TMc) and the
side   10  of the angular position member (170) are detected. end timer
(TMe) passes. If the output signal of the  This realizes accurate detection
of the central posi- photo-interrupter(174) isreversed beforethesettime
tion of the angular position member (170) at a later (Tc)of the
abnormalitytimer(TMc) is counted, the air-  period even when the blow-off
duct (16) stops in eith- conditioning operation shifts from the stop ST252
to  er direction. In this way, detection accuracy can be the stop ST254
where the abnormality timer (TMc) Is  15  Improved. reset and returned. On
the other hand, if the abnor-  The central position and side end positions
can mality timer (TMc) has counted theset time (Tc) while  be detected
since width of the projected portions the output signal of the
photo-interrupter (174) re-  (172) and the recessed portions (173) is
differentiat- mains "Low" or "High", the air-conditioning operation  ed.
This promises accurate detection of angle. shift from the stop ST253 to the
step ST255 where  20  The abnormality detection means (1 82h) detects the
abnormality timer (TMc) is reset. Then in the step  abnormality of the duct
motor (41) etc. without fail, ST256, the operational routine against the
abnormal  thus improving reliability of rotation control. condition will be
initiated. In detail, actuation of the  In the human body detection sensor
(72), when central timer (TMd) and the side end timer (TMe)   the clothe
(Cf) or the person to be air-conditioned causes the abnormality timer (TMc)
to start its count-  25   moves, a infrared rays input value AL from the
first ra- Ing. When the abnormality timer (TMc) complete     diation
element (H1), as indicated by a time t4 in 



counting, the abnormality detection means (182h) de-  Fig.34, remains to be
exceeding the human body de- tects abnormality. For example, when the
"High" sig-  tection and determination level V51. However, an in- nal
indicating the central projected portion (172a) is  frared rays input value
AR from the second radiation continuously outputted exceeding 1.5 sec, or
the   30  element (H2) is designed to be not exceeding the hu- "Low" signal
Indicating the side end recessed portion  man movement determination level
VS2 of the second (173c) is continuously outputted exceeding 1.5 sec. it
set value which is set lower than the human body de- is determined that
there is an abnormality in the duct  tection and determination level Vs1 by
a fixed amount. motor (41) or in the photo-interrupter (174). Thus, the
Likewise, when the person to be air-conditioned necessary measures against
abnormal condition, for  35   moves to the right, as indicated by a time t6
in Fig.34, example, lighting the abnormality indicator lamp, will  it is
designed that an infrared rays inputvalueARfrom be taken.
the second radiation element (H2) exceeds the hu- In this way, the
projected portions (172) and the  man body detection level Vs1 and an
infrared rays in- recessed portions (173) of the angular position mem-
putvalueAL from the first radiation element (H1) does ber (170) are
detected in non-contacting manner and   40  not exceed the human body
movement determination then the detection signal is outputted. Rotation
angle  level V82. of the blow-off duct (16) is determined by this deteo-
Referring now to the timing charts of Figs.33 and tion signal. In this way,
unlike a limit switch, the de-  34, the air-conditioning control of the
human body tection means in this invention does not have a con-  tracking
mode while using the human body detection tacting portion ora mechanical
drive portion. This has  45  sensor (72) set in the above-mentioned state
will be led to longer service life of the detection means. Fur-  described
based on theflowchartofFig.35. In Fig.33, ther, since installation accuracy
is not required in the  the upper, middle, and lower time charts show re-
detection means etc., reliability of angle detection can  spectively,
ON/OFF state of the first radiation ele- be improved. In contrast with a
detection method of  ment (HI), ONIOFF state of the second radiation ele-
using rotation time of the blow-off duct (16), angle Is  So   ment (H2),
and time-varying state of infrared rays in- detected by the detected
quantity of the projected  put values AL, AR radiated from the radiation
ele- portions (172) and the recessed portions (173) in this  ments (HI),
(H2). invention. Consequently, accurate angle detection     As shown In the
flow chart of Fig.35, the determi- can be possible without any compensation
of charac-  nation is made as follows as to the presence of the hu-
teristic of the duct drive means (2), i.e. compensation   55   man body to
be air-conditioned and the movement of motor frequency. As a result,
accuracy of rotation  thereof based on the input voltage V of the radiation
control of the blow-off duct (16) can be improved.  receiving element (J)
while each radiation element Since the photo-interrupter (174) determines
the  (H1), (H2) and the radiation receiving element (J) is in 26    51
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determination level V82, that the human body moved In the stop SI, it Is
determined whetherthe human  to the area of the other radiation element
(H2), and for body detected flag (HKF) indicates 1' or 0, namely
outputting the human body movement signal. whether the human body detection
Is being carried    When the human body Is present In the forward out or
not. When the human body is not detected, in-   5   direction, the
reflection of the infrared rays radiated frared rays input values Au AR of
each radiation ele-  by the pair of the radiation elements (H1), (H2) is
dif- ment (H1), (H2) are compared with the human body  fused by the human
body's clothes (Cf). As a result, detection and determination level Vs1 in
the step S2.  the input values AL, AR to the radiation receiving ele- When
either Input value AL orAR is lower than the hu-  ment (J) both exceed the
human body detection and man body detection and determination level V81
(for  so  determination level Vs1 and thus, the human body de- example,
time T1 in Fig.33), the human body unde-  tection means (101) outputs the
human body detect- tected signal is outputted In the step S3. On the other
ed signal to Indicate the presence of the human body. hand, in the case of
AL 2 V81s AR 2 V81, where AL =  In this case, if another human body goes
across AR (for example, time T3 In Fig.33), the human body  in front of the
human body who is now under tracking detected signal is outputted in the
step S4 and the hu-  15  by the spot air-conditioner, imbalance will occur
be- man body detected flag (HKF) is set to "1I in the step  tween the input
values AL, AR of each radiation ele- S. However, when the equations AL 2
V81 and AR 2  ments (H1), (H2). This means thatthe human body de- V82 are
satisfied but AL = AR is not satisfied (for ex-  tection sensor (72) may
keep track of the movement ample, time t2 In Fig.33), it is not determined
that the  of the another human body, in other words, the blow- human body
is present.                       20  off duct (16) may follow the movement
of the another If the human body detected flag (HKF) changes  person, not
the person under tracking. into fl1U with the determination in the step S1,
infrared  To avoid the above situation, the human body rays input values
AL, AR are compared with the human  movement determination level Vs2 is set
lower than body movement determination level V82 in the step  the human
body detection and determination level So. In the case of AL 2 V82 and AR 2
V82, it is deter-  25  V81 by a fixed amount. And only when either one in-
mined that there is no human movement. And in the  frared rays input value
to be compared by the com- step S7, in the case of AR > Au It is determined
that  paring means (102) becomes lower than the human 



the human body is moving slightly to the right, and a  body movement
determination level V82 (refer to the right side flag (RF) is set to 1,
while in the case of  graph in the left orthe right in Fig.34), the human
body AR  AL, it Is determined that the human body is moV-  30  movement
detection means (103) determines that Ing to the left, and a left side flag
(LF) is set to m1 .  there was a movement of the human body under In the
case of AL < V2orAR < Vs (time t4 or time  tracking and outputs the human
body detected signal. ti; in Fig.34) in the determination of the step So,
after  Accordingly, even if the other human body moves setting the right
side flag (RF) orthe left side flag (LF)  across In front or behind the
human body undertrack- to "1" in the stop Se as In the case of the step S7,
the   35  ing, as long as the human body under tracking is in human body
movement signal is outputted in the step  the static state, there will be
no such a case that either S. Then, in the step S10, the human body
detected  one infrared rays input value becomes not more than flag (HKF) Is
set to "On.                        the human body movement determination
level V82 In the above-mentioned control flow, the step S4  due to the
reflection on the other human body. In this constitutes human body
detection means (101) for, in  40  way, incorrect determination as to the
movement of response to the output from the radiation receiving  the human
body under tracking can be effectively element (J), outputting the human
body detected sig-  prevented. nal when infrared rays input values AL, AR
both ex-  As shown In Fig.36, the pair of the radiation ele- ceed a fixed
human body detection and determination  ment (H1), (H2) of the human body
detection sensor level (the first set value V81 ). The step S6 constitutes
45  (72) are disposed on the frame (72a) at set opening comparing means
(102) for comparing the input val-  angles, 01,92 respectively with the
radiation receiving uesAL, ARof infrared rays radiated from the palrof the
element (J). Aradiation receiving central line 0) of the radiation elements
(H1), (1-12) with the human body  radiation receiving element (J),
radiation central lines movement determination level Vs2 to determine
(hi), (h2) of the radiation elements (HI), (H2) incline whether the input
values AL, AR Is lower than the hu-  so  downwardly at a fixed angle of
inclination, *. As man body movement determination level V82 which is
shown in Fig.37, this angle of inclination f is set larger lower than the
human body detection and determina-  than the radiation directional angle
OH tO prevent the tion level V81 by a fixed amount. In addition, the step
infrared rays radiated by the radiation element (Hi or S  constitutes human
body movement detection     H2) from being reflected on the vertical mirror
reflec- means (103), responsive to the outputfrom the corn-   5   tor (wall
surface) (M) toward the upward direction of paring means (102),
fordetermining, when only the in-  the point of reflection. Accordingly,
the reflected light put value AL of one radiation element (for example,
will never be received by the radiation receiving ele- H1) becomes lower
than the human body movement    ment (J). 27    53                  EP 0
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In this way, the infrared rays which are radiated  detect the human body
movement in addition to the from each radiation element (HI), (H2) and then
re-  human body detection in the present embodiment. In flected on the
mirror reflector (M) in the rearward di-  addition, a plurality of human
body detection sensor rection thereof will never be Incident on the
radiation  can be provided in the air-conditioner (12) so that the
receiving element (J), thereby reliably preventing the   5
aIr-conditioning area can be divided into plural num- incorrect detection
of the human body.             ber of subareas and the monitoring and the
human As shown in Figs.38 and 39, the pair of the radi-  body detection can
be conducted respectively in each ation elements (H1), (H2) (only the
positional relation  subarea. A person to be air-conditioned can be is
shown) are disposed on the frame (72a) at set   promptly detected by
providing a plurality of sensors opening angles, 01, 02 respectively with
the radiation   lo  in the air-conditioner (12) in this way, thus leading
to receiving element (J) (only the positional relation Is  the prompt human
body tracking by the blow-off duct shown). A radiation receiving central
axis (hl) of the  (16). radiation receiving element (J) is positioned
horizon-  The wind direction control means (75a) can be tally while a
radiation central axis (hl) of one radiation  constituted in such a manner
that the blow-off duct element (H1) and a radiation central axis (h2) of
the   15  (16) is mounted movably in the three-dimentional di- other
radiation element (H2) are positioned inclined  rections to be rotated in
the three-dimentional direc- against the horizontal surface respectively
upwardly  tions In accordance with the movement of the person at a fixed
angle of * and downwardly atfixed angle of  to be air-conditioned. In this
way, the extensive hu- *. This angle of inclination + Is set relatively
small, for  man body tracking can be realized, thereby further example can
be smaller than the radiation directional  20  improving comfortableness in
working environment. angle OH.
The intermittent control means (83) can be con- As shown in Fig.39, the
radiation receiving ele-  stituted in such a manner that the fan motor
(12d) is ment (J) is disposed on the horizontal surface while  controlled
to be driven in high revolution or in low rev- both radiation elements
(HI), (H2) are inclined respec-  olution so as to vary the number of
revolutions of the tively in the upward direction and in the downward di-
26  fan (12t) intermittently into high or low revolutions, i.e. rection.
Thus, if the mirrorreflector(M) is nota perfect  light or heavy operation.
Thus, comfortableness in the mirror surface and may cause diffused
reflection to  case of light ventilation mode can be reliably ob- 



some extent, or if the morror reflector (M) is slightly  tained. inclined
from the vertical direction, the infrared rays  Two or more blow-off ducts
(16) can be provided radiated from the radiation elements (H1), (H2) andre-
30  in the spot air-conditioner in the present invention. flected by the
mirror reflector (M) will never be Inci-  The blow-off duct (16) can be be
supported on the dent simultaneously on the radiation receiving ele-
housing (15) by means of pin and so on to be rotated ment (J), thus
improving accuracy in human body de-  thereon. tection.
Furthermore, the human detection sensor (72) The angles 01, 02 of the right
and the left radiation   35  can be a ultrasonic type or pyroelectric type.
elements (HI), (H2) to the radiation receiving element (J) are set at the
same angle 9. However, these two  (Industrial Applicability) angles can be
varied if the radiation receiving sensi- tivity can be adjusted between the
right and the left  The spot air-conditioner in the present invention
elements. In this case, an opening angle 03 between   40  is effective in
providing comfortable localized air-con- the pair of radiation elements
(HI), (H2) to their direo-  ditloning since the blow-off duct keeps track
of the tional angle OH should be:                         movement of the
person to be air-conditioned. 20H - 0 4 2 (OH +' OJ) And set angles 01, 02
of the radiation receiving ele- ment (J) to the right and the left
radiation elements  45  Claims (HI), (H2) should satisfy the following
equations: 01 OJ + OH                         1. A spot air-conditioner
comprising: 02 <J + OH                               - an air-conditioner
(12) for sucking room air An uniformed radiation directional angle of each
and generating conditioned air, radiation element (HI), (H2) are used in
the above em-  5o  - a blow-off duct (16) rotatably mounted on bodiment.
However, each radiation directional angle        said air-conditioner (12)
for blowing-off said of the radiation elements (HI), (H2) can be varied re-
conditioned air; spectively depending on the various circumstances.       -
duct drive means (2) for rotating said blow- Although the movable-type spot
air-conditioner          off duct (16) relative to said air-conditioner (1)
was discussed in the present embodiment, the  55       (12) In order to
change the wind direction; present invention can applicable to a duct-type
spot     - human body detection means (72) for de- air-conditioner.
tecting the presence of a person to be air- A single human body detection
sensor (72) can           conditioned In a predetermined air-condi- 28
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ing responsive to both a human body de- - a pair of radiation means (HI,
H2) for at-     tected signal and a movement signal for ternately radiating
infrared rays, each         controlling said duct drive means (2) to di-
radiation means having a fixed radiation        rect said blow-off duct (1
6) toward a person directional angle ( OH) disposed at such   5   to be
air-conditioned in accordance with its an opening angle that the two
radiation         movement. directional angles of said pair of radia- tion
means do not overlap each other,   3. A spot air-conditioner as defined In
claim I or - a single radiation receiving means (J)     claim 2 wherein
said human body detection being interposed between said pair of  lo   means
(72) is a single detection sensor which radiation means (H1,
H2)forrecelving re-    scans said air-conditioning area to detect the
flections of infrared rays when radiated    presence of a person to be
air-conditioned. from said pair of radiation means, said single radiation
receiving means having  4. A spot air-conditioner as defined in any of the
a fixed radiation receiving directional  15  claims I to 3 wherein said
human body detection angle ( 8j) which partiallyoverlaps said   means (72)
is provided on the head portion of two radiation directional angles;
said blow-off duct (16). - human body detection and determination means
(75h; 101) being responsive to the   5. A spot air-conditioner as defined
in any of the output from said radiation receiving means   20  claims 1 to
4 wherein said wind direction control (J) for delivering a human body
detected      means (75a) controls said duct drive means (2) signal when
the amount of reflection of both  so that said blow-off duct (16) follows
any move- of Said radiated infrared rays is more than   ments of a person
to be air-conditioned in said a set value;
air-conditioning aera having a predetermined an- - wind direction control
means (75a) being   25  gle with respect to a mounting point thereof as a
responsive to a human body detected sig-      central axis. nal from said
human bodydetection and de- 



termination means (75h; 101) for control-  6. A spot air-conditioner as
defined in any of the ling said duct drive means (2) to direct said  claims
1 to 5 and further comprising drive delay blow-off duct (16) toward a
person to be air-  30  means (75m) responsive to a movement signal
conditioned.                                  from said human body
detection means (72) for delivering said movement signal to said wind di-
2. A spot air-conditioner as defined in claim I and   rection control means
(75a) after a fixed time (tt) further comprising
has passed which corresponds to the time re- - an air-conditioning control
means (8) for  35  quired fora slight movement of a person to be air-
controlling the air-conditioning operation of  conditioned. said
aIr-conditioner (12); - said human body detection and determina-   7. A
spot air-conditioner as defined in any of the tion means (75h) being
responsive to an       claims I to 8 and further comprising position de-
output from said radiation receiving means   40  tection means (7) for
detecting rotation limit pos- (J) for delivering also a human body unde
Itlons of said blow-off duct (16) corresponding to tected signal when the
amount of reflection   end portions of said air-conditioning area, and of
both or of either one of said radiated in-  duct stop means (75n),
responsive to a position frared rays is not more than a set value;
signal from said position detection means (7) and - said human body
detection means (72) fur-  45  a movement signal from said human body
detec- ther comprising human body movement de-       tion means (72), for
controlling said duct drive tection and determination means (75i; 103)
means (2) to stop said blow-off duct (16) at said for delivering a movement
signal upon de-     rotation limit positions when a person to be air-
termining that a person to be air-condi-      conditioned moves out of said
air-conditioning tioned moves o an area underthe direction-  5s  area. al
angle ( ON) of oneof said pairof radiation means (HI, H2) when after
receiving a hu-  8. A spot air-conditioner as defined in any of the man
body detected signal from said human      claims 1 to 7 and further
comprising short stand- body detection and determination means        by
means (75D responsive to a human body un- (75h) the amount of reflection of
either one  55  detected signal from said human body detection of said
radiated infrared rays is lower than  means (72) for controlling said
air-conditioning a set value;                                  control
means (8) to standbyfora shortfixed time - said wind direction control
means (75a) be-   (t2) in such a state of the air-conditioning opera- 29
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detected     claims I to 14 and further comprising signal and before a
human body undetected sig-          mode switching means (76) for by
manual- nal is delivered.                                  ly selecting a
suitable mode of said blow-off duct (16) among a stationary mode, an
automatic 9. A spot air-conditioner as defined in Claim 8 and   5  swing
mode, and a human body tracking mode; further comprising long standby means
(750) for         stationary control means (75b) for control- controlling
said air-conditioning control means   ling said duct drive means (2) to
hold said blow- (8) and said duct drive means (2) after a short    off duct
(16) In the stationary state when said fixed time (t2) set by said short
standby means    blow-off duct (18) is set in the stationary mode by (75j)
has passed without any detection signal  lo  said mode switching means
(76); from said human body detection means (72) to            automatic
swing means (75c) responsive stop air-conditioning and duct movement opera-
to a position signal from said position detection tion and to standby for a
long fixed time (t8) in  means (7) for controlling said duct drive means
such a state that said air-conditioning means (8)  (2) to reverse said
blow-off duct (16) and thereby and said duct drive means (2) automatically
re-  15  initiating the reciprocating pivotal movement of sume operation in
response to the human body       said blow-off duct (16) when said blow-off
duct detected signal from said human body detection     (16) is set in the
automatic swing mode by said means (72).
mode switching means (76); said wind direction control means (75a) 10. A
spot air-conditioner as defined in Claim 9   20  controlling said duct
drive means (2) to follow a wherein said long standby means (75e) carries
movement of the person to be air-conditioned out the system-down of said
air-conditioning con-  when said blow-off duct (16) is set in the human
trol means (8) in such a state that the air-condi-  body tracking mode by
said mode switching tioning operation cannot be resumed automati-
means (76). cally after said long fixed time (t3) has passed   25 without
any detection signal from said human    16. A spot air-conditioner as
defined in any of the body detection means (72).
claims 1 to 15 and further comprising air-condi- 



tioning stop means (75d) for controlling said air- 11. A spot
air-conditioner as defined in Claim 9 or   conditioning control means (8)
after a predeter- daim 10 wherein said long standby means (752)  30  mined
air-conditioning time (t6) has passed with- controls said duct drive means
(2) to stop said    out a human body detected signal from said hu- blow-off
duct (16) for a standby at the center of  man body detection means (72)
during the output said air-conditioning area.                        of a
stationary mode signal oran automatic swing mode signal from said mode
switching means 12. A spot air-conditioner as defined in any of the   35
(76) to stop the air-conditioning operation in such claims I to 11 and
further comprising human        a state that the air-conditioning operation
can be body search means (75k) responsive to a human      resumed in
response to a human body detected body undetected signal from said human
body        signal from said human body detection means detection means
(72) for searching a person to be  (72). air-conditioned by scanning said
air-conditioning   40 area with said human body detection means (72).  17.
A spot air-conditioner as defined in claim 16 and further comprising system
stop means (75e) for 13. A spot air-conditioner as defined in Claim 12
controlling said air-conditioning control means wherein said human body
search means (75k)         (8) after a predetermined air-conditioning stop
controls said duct drive means (2) so that said  45  time (ta) has passed
without a human body de- blow-off duct (16) automatically swings within
tected signal from said human body detection said air-conditioning area,
thereby scanning said  means (72) after said air-conditoning stop means
air-conditioning area with said human body de-     (75d) has delivered a
stop signal, to carry out a tection means (72).
system-down in such a state that the air-condi- so     tioning operation
cannot be resumed automati- 14. A spot air-conditioner as defined in Claim
12 or  cally. claim 13 wherein said human body search means (75k) searches
a person to be air-conditioned in  18. A spot air-conditoner as defined in
Claim 16 or the state of air-conditioning operation prior to an  Claim  17
and further comprising switching output of a human body undetected signal
from   5s  meansforautomatic stopping (84)foran ON/OFF said human body
detection means (72).              control of said air-conditioning stop
means (75d). 15. A spot air-conditioner as defined in any of the  19. A
spot air-conditioner as defined in any of the 30    59                  EP
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S claims I to 18 and further comprising an angular   portion detection
signal exceeding a set period position member (170) with a plurality of
project-  counted by said counting means (TMd), ed portions (172) and
recessed portions (173)           said side end position control means
having both a fixed width and being alternately    (182f) comprising
counting means (TMe) having provided on the outer periphery of said
blow-off   5  a predetermined counting time which is set [on- duct (16) in
accordance with a corresponding       ger than the detection output time of
said inter- plurality of rotational positions of said blow-off  mediate
recessed portions (173b) by said posi- duct (16); position detection means
(174) for de-  tion detection means (174); and determining tecting said
projected portions (172) and said re-  means (182g) for determining side
end positions cessed portions (173) of said angular position   10  when
said position detection means (174) contin- member (170) without making
contact therewith;     uously delivers the recessed portion detection
central position determining means (182b) re-      signal exceeding a set
period counted by said sponsive to an output from said position detec-
counting means (TMe). tion means (174) for determining a central posi- tion
of said angular position member (170); and   15  22. Aspot air-conditioner
as defined in Claim 21 and rotation control means (182c) responsive to an
further comprising abnormality counting means output from said position
detection means (174)    (TMc) having a predetermined abnormal count- and
an output from said central position deter-    ing timewhich is
setlongerthan a settime count- mining means (182b) for determining a
rotational   ed by said counting means (TMd, TMe) of said angleof said
blow-off duct(16) andforcontrolling   20  central position determining
means (182b) and said duct drive means (2) so that said blow-off    said
side end position control means (1 82f), and duct (16) moves within a fixed
rotational range.   abnormality detection means (182h) for deter- mining
abnormality when said position detection 20. A spot air-conditioner as
defined in Claim 19 and  means (174) continuously delivers a single re-
further comprising initial drive means (182e) for  25  cessed portion
detected signal or projected por- controlling said ductdrive means
(2)torotate said  tion detected signal exceeding said abnormal blow-off
duct (16) in either direction at the initial  counting time counted by said
abnormality count- stage of the rotation control of said blow-off duct  ing
means (TMc). 



(16); and side end position control means (1820 responsive to an output
from said position detec-  30  23. A spot air-conditioner as defined in any
of the tion means (174) for determining side end posi-    claims I to 22
and further comprising tions of said angular position member (170) with
comparing means (102) for comparing an the rotation of said blow-off duct
(16) by said ini-  input value of said radiated infrared rays from tial
drive means (182e) to thereby control said    said pair of radiation means
(HI, H2) with a sec- duct drive means (2) to reverse said blow-off duct  35
ond set value after receiving a human body de- (16).
tected signal from said human body detection and determination means (101)
to determine 21. A spot air-conditioner as defined in Claim 19 or  whether
it is lower than the second set value claim 20 wherein side end recessed
portions        which is lower than a first set value by a fixed (173c) on
both side ends of said recessed por-  40  amount; tions (173) have a
relatively larger width than the     said human body movement detection and
Intermediate recessed portions (173b) which in-    determination means
(103) being responsive to dude a central recessed portion (1 73a), and cen-
an output from said comparing means (102) for tral projected portions
(172a) located on both     delivering a human body movement signal when
sides of said central recessed portion (173a)  45  an input value from one
of said pair of radiation have a larger width than the other side projected
means is lower than the second set value. portions (1 72b); said central
position determining means (182b) comprising counting means (TMd) having
PatentansprOche a predetermined counting time which Is setshort-  50 erthan
a detection output time of said central pro-  1. 6rtliche limaanlage,
bestehend aus: jected portions (172a) by said position detection     -
elnem  limagerlt(12)fureinAnsaugenvon means (174) and longer than a
detection output         Raumluft und eine Erzeugung von klimati- time of
said side projected portions (172b); and        sierter Luft; determining
means (1 82d) for determining a cen-  e5  - einem Abblasekanal (16), der an
dem Kli- tral position when said position detection means       magerat
(12) fOr ein Abblasen der klimati- (174) delivers the recessed portion
detection sig-     sierten Luft drehbar montiert at; nal after continuously
delivering the projected       - elner Kanalantriebseinrichtung (2) fOr ein
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sine Nichterfassung sines menschli- dern Kilmagerit (12) fOr eine Anderung
der         chen Korpers zu liefern, wenn die Reflekt- Windrichtung;
ionsmenge der beiden oder nur eines der einer Erfassungseinrichtung (72)
fir einen         ausgestrahlten Infrarotstrahlen nicht gr8- menschlichen
Koperzum Erfassen derAn-   5          Ber lit ala sin eingestellter Wert;
wesenheit einer Person, die in einem vorbe-      - die einen menschlichen
K8rper erfassende stimmten Klimatisierungsbereich zu klima-
Einrichtung (72) weiterhin eine Einrichtung tisieren ist, und bestehend aus
(75i; 103) zur Erfassung und Bestimmung - einem  Paar
Strahlungseinrichtungen             siner Bewegung sines menschlichen K8r-
(HI, H2) fOr ein abwechselndes Aus-  1O         pers fOr die Lieferung
sines Bewegungssi- strahlen von Infrarotstrahlen, wobel je-        gnals
bei der Bestimmung aufweist, daB de Strahlungseinrichtung elnen festen
sich eine zu ldimatisierende Person in ei- Strahlungsrichtungswinkel (i OH)
auf-           nen Bereich unter dem Richtungswinkel ( weist, der unter
einem sodchen 6ff-             OH) von einer des Paares der Strahlungs-
nungswinkel angeordnet Ist, daB sich   15       einrlchtungen (HI, H2)
bewegt, wenn nach die beiden Strahlungsrichtungswinkel            dem
Empfang eines einen menschlichen des Paars der Strahlungseinrichtungen
Koper erfaSten Signals von der elnen wechselseitig nicht Oberlappen;
menschlichen K8rper erfassenden und be- - einer einzigen
Strahlungsempfangsein-           stimmenden Einnchtung (75h) die Reflekt-
richtung (J), die zwischen dem Pear der  20     ionsmenge von einem der
ausgestrahlten Strahlungseinrtchtungen (HI, H2) fOr ei-
Infrarotstrahlen niedriger lst ale ein einge- nen Empfang von Refiektionen
der In-            stelter Wert; frarotstrahlen angeordnet ist, wenn sie
- die Windrichtung-Stbuereinrichtung (75a) von dem
PaarderStrahlungseinrichtun-            aufdas einen menschilchen
Korpererfabte gen ausgestrahitwerden, wobei die ein-  25      Signal und
auf des Bewegungssignal ge- zige  Strahlungsempfangseinrichtung
meinsarn anspricht, um die Kanalantriebs- einen festen
Strahlungsempfang-Rich-            einrichtung (2) fOrreine Ausrichtung des
Ab- tungswinkel ( Oj) aufweist, der die bei-       blasekanals (16) gegen
eine zu Idimatisie- den Strahlungsrichtungswinkel teilwel-          rends
Person in Obereinstimmung mit ihrer 



se Oberiappt;                      30           Bewegung zu steuern. -
einer Einrichtung (75h; 101) zur Erfassung und Bestimmung sines
menschlichen K8r-     3. 6rtiiche Kilmaanlage nach Anspruch 1 oder An-
pers, die auf den Ausgang der Strahlungs-     spruch 2, bei welcher die
einen menschlichen empfangseinrichtung (J) anspricht, um ein     Korper
erfassende Einrichtung (72) ein einziger eonen menschlichen K6rper
erfassendes   35    Erfassungssensor ist, weicher den Klinmatisie- Signal
zu liefern, wenn die Reflektlonsme-    rungsbereich abtastet, um die
Anwesenheit einer nge der beiden ausgestrahiten Infrarot-       zu
ldimatisierenden Person zu erfassen. strahlen gr8ger als ein singesteliter
Wert ist;                                       4. Ortliche Kltmaanlage
nach einem derAnsprOche - einer Windrichtung-Steuereinrtchtung (75a),  40
1 bis 3, bei welcher die einen menschlichen KMr- die auf ein Signal zur
Erfassung eines        per erfassende Einrichtung (72) an dem Kopfteil
menschlichen Korpers von der einen            des Abblasekanals (16)
vorgesehen ist. menschilchen KOper erfassenden und be- stimmenden
Einrichtung (75h; 101) f(Ir sin  5. 6rtliche Klimaanlage nach sinem
derAnsprOche Stbuern der Kanalantriebseinrichtung (2)  45  1 bis 4, bel
welcher die Windrichtung-Steuerein- anspricht, um den Abblasekanal (16)
gegen     richtung (75a) die Kanalantriebseinrichtung (2) sine zu
klimatisierende Person auszurich-     so steuert, daM der Abblasekanal (16)
alien Be- ten.                                          wegungen einer zu
klimatisierenden Person in dem Kltmatislerungsberetch mit elnem vorbe- 2.
6rtliche Klimaanlage nach Anspruch I und wel-  50  stlmmten Winkel in Bezug
auf einen Befesti- terhin bestehend aus
gungspunkt davon als eine Mittelachse folgt. - einer
Klimatlsisrungssteuereinrichtung (8) fOrein Steuern des
Klimatisierungsbetriebs  6. Ortliche Klimaanlage nach einern derAnsprOche
des Kimagerates (12); wobel                  I bis 5, welche weiterhin
besteht aus siner An- - die einen menschilchen Kdrper erfassende  a5
triebsverzfgerungseinrichtung (75m), die auf ein und bestimmende
Einrichtung (75h) auf         Bewegungssignal von der einen menschlichen
den Ausgang der Strahlungsempfangsein-        Korper erfassenden
Einrtchtung (72) anspricht richtung (J) anspricht, urn such ein Signal  fMr
die Lieferung des Bewegungssignals an die 32    63                  EP 0
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Windrichtung-Steuereinrichtung (75a) nach dem       durchfOhrt, dal der
Klimatisierungsbetrieb nicht Verstreichen einer Festzeit (t), weicher der
Zeit   wieder automatisch aufgenommen werden kann, entspricht, die fOr eine
geringfilgige Bewegung     nachdem die lange Festzeit (t3) verstrichen ist
einer zu kWimatisierenden Person benotigt wird.     ohne sin
Erfassungssignal von der oinen 5       menschilchen Korper erfassenden
Einrichtung 7. 6rtliche Kiimaanlage nach einem der AnsprOche       (72). 1
bis 6, welche weiterhin sine Positionserfas- sungseinrchtung (7) zum
Erfassen von Grenz-     11. 6rtliche Klmaanlage nach Anspruch 9 oder An-
positionen der Drehung des Abblasekanals (16)      spruch 10, be! welcher
die Langzeit-Bereit- aufwelst, welche Endabschnitten des Kimatisie-  1o
schaftseinrichtung (751) die Kanalantriebsein- rungsbereichs entsprechen,
und eine Kanalan-        richtung (2) steuert, um den Abblasekanal (16)
halteeinrichtung (75n), die auf ein Positionasi-   fOr sine Bereitschaft in
der Mitte des KIlmatisie- gnal von der Positlonserfassungseinrichtung (7)
rungsbereichs anzuhalten. und ein Bewegungssignal von derelnen mensch-
lichen K8rper erfassenden Einrichtung (72) an-  15  12. Ortliche
KIlmaanlage nach einem derAnsprOche spricht, urn die
Kanalantriebseinrichtung (2) far   1 bis 11, welche weiterhin eine
Sucheinrichtung ein Anhalten des Abblasekanals (16) in den          (75k)
fur einen menschlichen K8rper aufweist, Grenzpositionen der Drehung zu
steuern, wenn        die auf emn einen menschlichen Korper nicht er- sich
eine zu Wdimatisierende Person aus dem Kul-   fassendes Signal von der
einen menschlichen matisierungsbereich heraus bewegt.         20
K8rper erfassenden Einrichtung (72) anspricht, urn elne zu kimatisierende
Person durch ein Ab- 8. Ortliche KiImaanlage nach einem der AnsprOche
tasten des Kiimatisierungsbereichs mit der einen I bis 7, welche weiterhin
esne Kurzzeit-Bereit-    menschlichen Korper erfassenden Einrichtung
schaftseinrichtung (75J) aufwelst, die auf ein Si-  (72) zu suchen. gnal
far eine Nichterfassung sines menschlichen   25 Korpers von der einen
menschlichen Korper or-   13. 6rtllche Kllmaanlage nach Anspruch 12, bei
wel- fassenden Einrichtung (72) anspricht, urn die KUi-  cherdie
Suchelnrichtung (75k) fOr einen mensch- matisierungssteuereinrichtung (8)
far eine Be-     lichen Korper die Kanalantriebseinrichtung (2)
reitschaftfOrelnekurze Festzelt(t2) in einem sol-   derart steuert, dag der
Abblasekanal (16) inner- chen Zustand des Kiimatislerungsbetriebs zu   30
halb des Klimatisierungsbereichs automatisch 



steuern, nachdern ein elnen menschlichen Kor-       verschwenkt, sodaS
dadurch der KiImatisie- per erfaI~tes Signal ausgegeben und bevorein ei-
rungsberelch mit der einen menschlichen Korper non menschlichen K8rper
nicht erfaites Signal      erfassenden Einrichtung (72) abgetastet wird.
geliefert ist. 35 14. 6rtliche Klimaanlage nach Anspruch 12 oderAn- 9.
Ortliche Klimaanlage nach Anspruch 8, welche        spruch 13, bei
weicherdie Sucheinrichtung (75k) weiterhin  eine
Langzeit-Bereltschaftseinrich-     fOr einen menschlichen Korper eine zu
kimatisie- tung (751) aufweist fOr ein Steuern der Klimati-   rando Person
sucht in dem Zustand des Klimati- sierungssteuereinrichtung (8) und der
Kanalan-      sierungsbetriebs vor einer Ausgabe eines einen
triebseinrichtung (2), nachdem eine kurze Feast-  40  menschlichen K6rper
nicht erfassenden Signals zeit (t2) eingestellt durch die Kurzzeit-Bereit-
von der einen menschlichen Khrper erfassenden schaftseinrichtung (75j)
verstrichen ist ohne ir-   Einrichtung (72). gendein Erfassungssignal von
der oenen menschlichen Korper erfassenden Einrichtung     15. 6rtliche
KiImaanlage nach einem derAnspruche (72) fOr ein Anhalten der
Klimatisierung und des   45  1 bis 14, welche weiterhin bestsht aus
Bewegungsbetriebs des Kanals, und fOr eine Be-        - einer
Modus-Schalteinrichtung (76) fOreine reitschaftfOreine lange Festzeit(t3)
in einem sol-      manuelle Auswahl eines gesigneten Modus chen Zustand,
dalB die Kiimatisierungseinrich-          des Abblasekanals (16) unter
einem statio- tung (8) und die Kanalantriebseinrichtung (2) den       naren
Modus,  einem  automatischen Betrieb automatisch wieder aufnehmen in Ab-
5o         Schwenkmodus und einem einen mensch- hangigkelt von dem oinen
menschlichen Korper            lichen Korper verfolgenden Modus; erfalten
Signal von der eonen menschilchen K8r-       - einer stationaren
Steuereinrichtung (75b) per erfassenden Einrichtung (72).
far ein Stuern der Kanalantriebseinrich- tung (2), um den Abblasekanal (16)
in dem 10. Ortliche Klimaanlage nach Anspruch 9, be! wel-  55
stationiren Zustand zu halten, wenn der cher die
Langzeit-Bereitschaftseinrichtung (751)        Abblasekanal (16) in den
stationaren Mo- die Systemabschaltung der Kilmatisierungsstsu-          dus
durch die Modusschalteinrichtung (76) ereinrichtung (8) in sinem  solchen
Zustand             eingestelit Ist; 33    65                 EP 0 423 340
B1                 86   | 111111  o11111 1111| l||| 1111 * C   L  M   S -
einer automatischen Schwenkeinrichtung        I bis 18, welche weiterhin
einen Winkelpositions- (75c), die auf ein Positionsaignal von der    korper
(170) mit einerVieizahl von vorstehenden Posltionserfassungssinrichtung
(7) an-       Abschnitten (172) und ausgesparten Abschnitten spricht fOr
ein Steuern der Kanalantriebs-   (173) aufweist, die beide eine feste
Breibt haben sinrichtung (2) fOr ein Umkehren des Abbla-   5  und an dem
AuBenumfang des Abblasekanals sekanals (16) und dadurch sine Einleitung
(16) abwechselnd vorgesehen sind in Oberein- der hin- und hergehenden
Schwenkbewe-        stimmung mit einer entsprechenden Vielzahl von gung des
Abblasekanals (16), wenn derAb-      Drehpositionen des Abblasekanals (16);
sine Po- blasekanal (16) durch die Modusschaltein-
sitionserfassungseinrichtung (174) fOr sin Erfas- richtung (76) in den
automatischen Schwenk-  io  sen der vorstehenden Abschnitte (172) und der
modus eingestellt fst; wobei                  ausgesparten Abschnitte (173)
des Winkelpositi- - die Windrichtung-Steuereinrichtung (75a)
onskorpers (170) ohne die Herstellung siner Be- die
Kanalantriebseinrichtung (2) steuert,    rOhrung damit; sine
Bestimmungseinerichtung um einer Bewegung der zu klimatisieren-      (182b)
fOr sine mittlere Position, die auf einen den Person zu folgen, wenn
derAbblaseka-  15  Ausgang von der Positionserfassungseinrich- nal (16)
durch die Modusschalteinrichtung     tung (174) anspricht fOr die
Bestimmung einer (76) in den eonen menschlichen Korperver-     mittleren
Position des Winkelpositionskorpers folgenden Modus eingesteilt ist.
(170); und  sine Rotationssteuereinrichtung (182c), die auf elnen Ausgang
von der Positions- 1. 6rtliche Klimaanlage nach einem derAnsprfiche   20
erfassungssinrichtung (174) und einen Ausgang I bis 15, welche weiterhin
sine Klimatisierungs-  von der Bestimmungseinrichtung (I 82b) frr sine
anhalteeinrichtung (75d) fOr sin Steuern der Kli-  mittlere Position
anspricht, um einen Drehwinkel matisisrungssteuereinrichtung  (8)
aufweist,     des Abblasekanals (16) zu bestimmen und die nachdem sine
vorbestimmte Klimatisierungszeit     Kanalantriebseinrichtung (2) derart zu
steuern, (t6) verstrichen ist ohne sin einen menschlichen   25  dag sich
der Abblasekanal (16) innerhalb sines Korper erfabtes Signal von der eonen
menschli-    festen Drehbereichs bewegt. chen Korper erfassenden
Einrichtung (72) wah- rend der Ausgabe sines stationaren Modussi-    20.
6rtllche Klimaanlage nach Anspruch 19, welche gnals odereines automatischen
Schwenkmodus-       weiterhin  sine  Anfangsantriebseinrichtung signals von
der Modusschaltbinrichtung (76), Ur   30  (182e) aufweist fOr sin Steuern
der Kanalan- 



den Klimatisierungsbetrieb in elnern solchen Zu-  triebseinrichtung (2)
zurDrehung desAbblaseka- stand anzuhalten, daM der Klimatisisrungsbe-
nals (16) In siner Richtung in der Anfangsstufe trieb wieder aufgenommen
werden kann in Ab-       der Rotationssteuerung des Abblasekanals (18);
hangigkeitvon einern sinen menschlichen K8rper    und sine
Steuereinrichtung (182f) fOr die seitli- erfaften Signal von der einen
menschlichen Kor-  35  chen Endpositionen, die auf einen Ausgang von per
erfassenden Elnrichtung (72).                 der
Positionserfassungseinrichtung (174) an- spricht, um die seitlichen
Endpositionen des Win- 17. Ortliche Klimaanlage nach Anspruch 16, welche
kelpositlonskorpers (170) bei der Drehung des weiterhin eine
Systemanhalteeinrichtung (75s)     Abblasekanals (16) durch die
Anfangsantriebs- frr sin Steuern der Klimatisierungsstbuereinrich-  4o
einrichtung (182e) zu bestimmen und dadurch tung (8) aufweist nachdem sine
vorbestimmte       die Kanalantriebseinrichtung (2) fOr sine Umkeh-
Klimatisierungsanhaltozelt (te) verstrichen ist oh-  rung des Abblasekanals
(16) zu steuern. ne sin minen menschlichen Korper erfaltes Si- gnal von der
elnen menschlichen Korper erfas-  21. 6rtliche Klirnaanlage nach Anspruch
19 oder An- senden Einrichtung (72), nachdern die Kllmati-  45  spruch 20,
bei welcher ausgesparte Abschnitte sierungsanhaltelnrichtung (75d) sin
Anhaltesi-    (173c) der Seitsnenden an beiden Seitenenden gnal gellefert
hat, urn sine Systemabschaltung in  der ausgesparten Abschnitte (173) sine
relativ elnern solchen Zustand durchzufOhren, daS der     gr8Bere Breite
haben als die mitteleren ausge- Klimatisierungsbetrieb nicht wieder
automatisch   sparten Abschnitte (1 73b), welche einen mittigen aufgenommen
werden kann.                  50      ausgesparten Abschnitt (173a)
sinschlielen, und mittige vorstehende Abschnitte (172a) angeord- 18.
6rtliche Klimaaniage nach Anspruch 16 oderAn-     net auf beiden Selten
dieses mittigen ausgespar- spruch 17, welche weiterhin sine Schalteinrich-
ten Abschnittes (173a) sine grol~ere Breite haben tung fOr sin
autornatischesAnhalten (84) fOrelne  als die anderen seitlichen
vorstehenden Ab- EINIAUS Steuerung der Klimatisierungsanhalte-  cs
schnitte (172b); wobei elnrichtung (75d) aufwebt.
die sine mittlere Position erfassende Einrichtung (1 82b) sine
Zahleinrichtung (TMd) mit einer vor- 19. 6rtliche Kiimaanlage nach sinern
der AnsprOche    bestlmmten Zihlzeit aufweist, die kOrzer singe- 34    67
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* stellt lst als sine Erfassungsausgabezeit der mit-  die esine Bewegung
sines menschlichen K6rpers tigen vorstshenden Abschnitte (172a) durch die
erfassende und bestimmende Einrichtung (103) Positionserfassungseinrichtung
(174) und linger    auf einen Ausgang von derVerglsichseinrichtung als
esine Erfassungsausgabezeit der seitlichen     (102) anspricht, urn sin
Signal fOr sine Bewegung vorstshenden Abschnitte (172b); und sine Be-   5
sines menschlichen Krpers zu liefern, wenn emi stimmungseinrichtung (182d)
fOr die Bestim-        Eingabewert von einer Einrichtung des Paares mung
einer mittleren Position, wenn die Positi-    der Strahlungseinrichtungen
niedriger ist als der onserfassungselnrichtung (174) das elnen aus-
zweibt singestellte Wert. gesparten Abschnitt erfassende Signal liefert
nach einer kontinuierlichen Lieferung des sinen   10 vorstehenden
Abschnitts erfassenden Signals,    Revendicatlons welches sine durch die
Zahleinrichtung (TMd) ge- zAhlte eingestellte Zeitdauer Oberschreitet,
wobei  1. Appareil de  conditionnement d'air locale, die Steuereinrichtung
(182t) fOr die seitlichen    comprenant: Endpositionen sine Zahleinrichtung
(TMe) mit el-  15  - un dispositif de conditionnement d'air (12) ner
vorbestimmtbn Zihizeit aufweist, die langer        A aspirer de l'air
ambiant et A engendrer de eingestellt ist als die Erfassungsausgabezeit der
l'air conditionne; mittleren ausgesparten Abschnitte (173b) durch        -
un tuyau de soufflage (16) monte a pivoter die
Positionserfassungseinrichtung (174); und          sur ledit dispositif de
conditionnement d'air sine Bestimmungeinrichtung (182g) zur Erfas-  20
(18) afin de souffler de l'air conditionne; sung der zeitlichen
Endpositionen, wenn die Po-       - des moyens moteurs (2) du tuyau a
tourner sitionserfassungseinrichtung (174) das einen           ledit tuyau
de soufflage (16) relativement ausgesparten Abschnitterfassende Signal
konti-         audit dispositif de conditionnement d'air nuierliche
liefert, weiches sine durch die Zahleln-    (12) pour un changement de la
direction du richtung (TMe) gezahltb singestellte Zeltdauer  25     vent;
Oberschreitet.                                        - des moyens
ditecteurs (72) d'un corps hu- main A ditecterla prisence d'une personne
22. 6rtliche Kiimaanlage nach Anspruch 21, welche          a a ciimatiser
au dedans d'une zone definie weiterhin  sine  Abnormalititszahleinrichtung
de  conditionnement,  lesdifs  moyens (TMc) mit einervorbestimmten
abnormalen Zahl-  30      comprenant: 



zeit aufweist, die langer elngestellt ist als sine      - une pairs de
moyens radiateurs (H1, H2) eingestellte Zeit, die durch die
Zahleinrichtungen        a radier, a tour de role, un rayonnement (TMd,
TMe) der sine mittlere Position bestim-             infrarouge, chacun
desdits moyens ra- menden Einrichtung (182b) und der Steuerein-
diatburs ayant un angle directionnel fixe richtung (182f) fOr die
seitlichen Endpositionen   35     de radiation ( OH) prevu A un tel angle
gezahlt wird, und eine Abnormalitatserfassungs-           d'ouverture que
les deux angles dirc- einrichtung (1 82h) fOr die Bestimmung einer Ab-
tionnels de radiation de ladite paire de normalitfit, wenn die
Positionserfassungsoinrich-         moyens radiateurs ne chevauchent l'un
tung (174) kontinuierlich sin einen einzigen aus-         l'autre;
gesparten Abschnitt erfaffibes Signal oder ein i-  40   - un soul moyen
recepteur de rayonne- nen vorstehenden Abschnitt erfalites Signal lie-
ment (J) intbrpose enter ladite pair de fort, welches die abnormale
Zihlzelt Oberschrei-          moyens radiateurs (H1, 1-12) A recovoir tot,
welche durch die Abnormalitatszihleinrich-           des reflexions du
rayonnement infrarou- tung (TMc) gezahlt wird.
ge quand des rayons infrarouges sont 45             emis de ladito pair de
moyens radia- 23. trtliche Kilmaanlage nach sinem derAnsprOche
tours, ledit seul moyen riceptour de 1 bis 22, welche weltorhin sine
Vergleichseinrich-        rayonnement ayant un angle direction- tung (102)
aufweistffOrelnen Vergleich sines Ein-         nel de reception de
rayonnement (i Oj) gabewertes der ausgestrahlten Infrarotstrahlen
qui chevauche, en partie, lesdits deux von dem Paar der
Strahlungsoinrichtungen (H1,  50         angles directionnels de
rayonnement; H2) mit einem zweiten eingestelltn Wert nach         - des
moyens ditectours et detorminateurs dem Empfang sines einen menschlichen
Korper            (75h; 101) a detecteretdtebrminerun corps erfagtbn
Signals von der olnen menschlichen             humain, qui fournissent, en
reponse a un si- Korper erfassenden und bestimmenden Elnrich-
gnal de sortie dudit moyen riceptour de tung (101), urn zu bestimmen, ob er
niedriger lbt  55  rayonnement (J), un signal de detection als der zweite
eingestelltb Wert, der niedriger lst    d'un corps humain quand la valeur
de re- als in ersbtr eingestolitor Wert ur einen vorbe-       flexion de
tous les deux rayons infrarouges stimmten Betrag; wobei
emb est plus grande qu'une valeur de 35    69                 EP 0 423 340
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consigns;                                4. Appareil de oondtionnement
d'air locale solon - des moyens de commando (75a) A regler la    une
quelconque des revendications 1 A 3, dans direction du vent, qui
commandent, en r6-    lequel lesdits moyens d6tecteurs (72) A ditecter
ponse A un signal de d6tection d'un corps    un corps humain sont prevus
sur la partie supe- humain, qui provient desdits moyens d6teo-   5  rieure
dudit tuyau de soufflage (16). tours et dhterminateurs (75h; 101), lesdits
moyens moteurs (2) du tuyau afin de dlriger  5. Appareil de conditionnement
d'air locale solon ledit tuyau de soufflage (16) vers une per-  une
quelconque des revendications 1 A 4, dans sonne a climatiser.
Iequel lesdits moyons de commando (75a) A rA- 10     gler la direction du
vent commando lesdits 2. Appareil de conditionnement d'air locale solon la
moyens motours de tuyau (2) de fagon quo ledit revendication 1, qui
comprend on outre           tuyau de soufflage (16) suive tout mouvement -
des moyens de commande (8) de condition-    d'une personne A climatiser au
dedans de ladite nement d'alr A commander le fonctionne-     zone de
conditionnement d'air a un angle defini ment en conditionnement d'air dudit
dispo-  15  relativement A un point de montage comme son sitif de
conditionnement d'air (12);         axe central. - lesdits moyens
ditecteurs et d~termina- tours (75h) A d6tecteur un corps humain,  6.
Appareil de conditionnement d'air locale solon qui fournissent, en reponse
A un signal de   une quelconque des revendications 1 A 5, qui sortie dudit
moyen r6cepteur de rayonne-  20  comprend 6galement des moyens de retard de
ment (J), aussi un signal de non-d6tection   commando (75m), qui
fournissent, en reponse A d'un corps humain quand la valeur de re-     un
signal de mouvement6mis par lesdits moyens flexion de tous les deux ou de
chacun des-   d~tecteurs (72) A d6tecter un corps humain, ledit dits rayons
infrarouges 6mis n'est pas plus  signal de mouvement auxdits moyens de
grands qu'une valeur de consigns;   25      commando (75a) A regler la
direction du vent - dans loquel lesdits moyens dtcteurs d'un    apres
l'6coulement d'un intervalle (ti) qui corres- corps humaln (72) comprennent
egalement      pond au temps requis pour un leger mouvement des moyens
ditecteurs et detorminateurs      d'une personne A climatiser. (75i; 103) A
detecter et determiner un mou- vement d'un corps humain, pour fournir un
3o  7. Appareil de conditionnement d'air locale solon 



signal de mouvement des qu'un mouve-         une quelconque des
revendications I A 6, qui ment d'une personne A climatiser par une
comprend de plus des moyens detecteurs de po- zone A l'angle directionnel
(i OH) d'un     sition (7) A d~tector des positions limites en pivo- moyen
radiabtur dans ladito pairs (HI, H2)  tbment dudittuyau de soufflage (16),
qui corres- etait detormine, quand, apres la reception  35  pondent aux
parties limites de laditb zone de d'un signal de dhtection d'un corps
humain   conditionnement d'air, ainsi quo des moyens desdits moyens
detecteurs et dtebrmina-      d'arret de tuyau (75n), qui d~tectent, en
reponse tours (75h) A d~tecter et debtrminer un      A un signal de
position desdits moyens detec- corps humain, la valour de reflexion de cha-
tours de position (7) ainsi qu'A un signal de mou- cun desdits rayons
infrarouges emis ost  40  vement desdits moyens d~teteurs (72), un corps
plus petite qu'une valour de consigne;       humain, afin de commander
lesdits moyens mo- - lesdits moyens d~tectours des moyens de     tours de
tuyau (2) A arriter ledit tuyau de souf- commande (75a) A regler la
direction du     flago (16) auxdites positions limites en pivote- vent
repondant non seulement A un signal     ment quand une personne A
climatiser sort de la- de d~tection d'un corps humain mais aussi  4S  dito
zone de conditionnement d'air. A un signal de mouvement afin de comman- der
lesdits moyens motburs (2) du tuyau A  8. Appareil de conditionnement d'air
locale solon diriger ledit tuyau de soufflage (16) vers   une quelconque
des revencations I A 7, qui une personne A climatiser solon ses mou-
comprend de plus des moyens de breve alerts vements.
so      (75j), qui commutent, en reponse A un signal de non-ddtection d'un
corps humain desdits moyens 3. Appareil de conditionnement d'air locale
selon la  d~tectours (72) d'un corps humain, lesdits revendication I ou 2,
dans lequel lesdits moyens  moyens de commando de conditionnement d'air
dhtecteurs (72) A dhtecter un corps humain sont  (8) dans un etat d'alerte
pour un bref temps fixe constitus parun soul dtobcteur qui oeuvre ladite
s  (t2), dans ces conditions de fonctionnement en zone de conditionnement
d'air afin de d6tecter   conditionnement d'air apres l'emission d'un si-
une personne a climatiser.                       gnal de dteoction d'un
corps humain et avant I'bmission d'un signal de non-d~tection d'un 36    71
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S corps humain.                                    zone de conditionnement
d'air moyennant lesdits moyens detecteurs (72) A d~tecter un corps hu- 9.
Appareil de conditionnement d'air locale selon la  main. revendication 8,
qui comprend egalement des moyens de longue alerts (751) a commander les-
5   14. Appareil de conditionnement d'air locale selon la dirs moyens de
commando de conditionnement       revendication 12 ou la revendication 13,
dans le- d'air (8) ainsi quo lesdits moyens motburs de    quel lesdits
moyens chercheurs (75k) A chercher tuyau (2) apres l'ecoulement d'un bref
intervalle  un corps humain cherche une personne Ac dima- fixe (t2), r6gle
par lesdits moyens de breve alerts  tiser en 6tat de conditionnement d'air
avant la (75j), sans aucun signal de ddtection desdits  lo  sortie d'un
signal de non-d6tection d'un corps hu- moyens detecteurs (72) A dhtecter un
corps hu-   main desdits moyens ddtectours (72) A d~tecter main, pour
arrOter le fhnctionnement en condi-   un corps humain. tionnement d'air et
le mouvement dudit tuyau, pour une commutation dans un 6tat d'alerte pour
15. Apparell de conditionnement d'air locale selon un longue temps fixe
(ts), dans des conditions oO   15  une quelconque des revendications 3 A
14, qui leditdispositifde conditionnement d'air (8) etles-  comprend de
plus dits moyens motburs de tuyau (2) automatique-       - des moyens
commutateurs de fhnctions ment reprennent leurhfnctionnement on r6ponse
(76) a s6lectionner, de fagon manuelle, un audit signal de d6tection d'un
corps humain des-      mode approprie dudit tuyau de soufflage dits moyens
detecteurs (72) a d~tector un corps  20   (16) parmi un mode stationnaire,
un mode humain.                                              A pivotement
automatique, et un mode de poursuite d'un corps humain; 10. Appareil de
conditionnement d'air locale solon la  - des moyens de commando
stationnaires revendication 9, dans loquel lesdits moyens de       (75b) a
commander lesdits moyens mo- longue alerts (751) commande la miss hors
circuit  25  tours de tuyau (2), pour maintenir ledit du systeme desdits
moyens de commande de             tuyau de soufflage (18) en etat
stationnaire conditionnement d'air (8j en l'etat ob une reprise   quand il
eat commut6 au mode stationnaire automatique du fonctionnement en
conditionne-         par leadits moyens commutatburs de fonc- ment d'air
n'est pas possible apres l'ecoulement     tions (76); dudit longue
intervalle fixe (t3) sans aucun signal  9o  - des moyens de pivotement
automatique 



de d6tection desdits moyens detectburs (72) A         (75c), qui
commandent, en r6ponse A un si- d6tecter un corps humain.
gnal de position desdits moyens ditecturs de position (7), lesdits moyens
motours de 11. Appareil de conditionnement d'air locale solon la   tuyau
(2) A renverser la marche dudit tuyau revendication 9 ou la revendication
10, dans le-  35  de soufflage (16), en dedenchant le mou- quel lesdits
moyens de longue alerte (751)           vement pivotant va-et-vient dudit
tuyau de commando lesdits moyens moteurs de tuyau (2)         soufflage
(16) quand ledit tuyau de souffla- AarrAterledittuyau de soufflage (16) en
alertbau     ge (16) eat commute au mode A pivotement centre de ladite zone
de conditionnement d'air.      automatique moyennant lesdits moyens 40
commutateurs de fonctions (76); 12. Appareil de conditionnement d'air
locale selon     - lesdits moyens de commando (75a) A re- une quelconque
des revendications 1 A 11, qui        gler la direction du vent commandant
les- comprend de plus des moyens chercheurs (75k)          dits moyens
motours de tuyau (2) A pour- a chercher un corps humain, en reponse A un
si-      suivre un mouvement de la personne A cli- gnal de non-detection
d'un corps humain desdits  45   matiser quand ledit tuyau de soufflage (16)
moyens dhtectsurs (72) A d~tector un corps hu-        sat commute au mode
de poursuite d'un main, pour trouver une personne A climatiser en
corps humain moyennant lesdits moyens explorant ladite zone de
conditionnement d'air       commutateurs de fonctions (76). moyennant
lesdits moyens d~tecteurs (72) A dA- tecter un corps humain.
5o  16. Appareil de conditionnement d'air locale selon une quelconque des
revendications I a 15, qui 13. Appareil de conditionnementd'air locale la
reven-  comprend de plus des moyens d'arret de condi- dication 12, dana
lequel lesdits moyens cher-    tionnement d'air (75d), a commander lesdits
cheurs (75k) a chercher un corps humain          moyens de commando de
conditionnoment d'air commandont lesdits moyens motburs de tuyau  55   (8)
apres l'ecoulement d'un intorvalle de condi- (2) de facon quo ledit tuyau
de soufflage (16) pi-  tionnement d'air (t5) specifie, sans aucun signal
vote automatiquement au dedans de ladite zone    de dteoction d'un corps
humain desdits moyens de conditionnement d'air, en explorant ladite
d~tecteurs (72) A d~tecter un corps humain, au 37    73                 EP
0 423 340 B1                74       I   huLl     1   !I cours do la sortie
d'un signal de mode stationnal-    sition centrale, afin de determiner un
angle re ou un signal de mode A pivotement automati-        de pivotement
dudit tuyau de soufflage (16) quo desdits moyens de commutation des fono-
ainsi qu'afin de commander lesdits moyens tions (76), pour arrfter le
fonctlonnement en un      moteurs de tuyau (2) de fagon A induire un etat
ob une reprise du fonctionnement en condi-   5   mouvement dudit tuyau de
soufflage (16) tionnement d'air est possible on reponse A un si-     au
dedans d'un domaine fixe de pivote- gnal de d~tection desdits moyens
detecteurs (72)      ment. a detecter un corps humain. 20. Appareil de
conditionnement d'air locale selon la 17. Appareil de conditionnement d'air
locale selon la  1o  revendication 19, qui comprend de plus revendication
16, qui comprend 6galement des        - des moyens moteurs de debut (182e)
A moyens d'arrt du systhme (75e) A commander,           commander lesdits
moyens moteurs de apres l'ecoulement d'un intorvalle defini (to)
tuyau (2) af in de pivoter ledit tuyau do souf- d'arret de conditionnement
d'air sans aucun si-       flage (16) dans un des deux sons dans une gnal
de ditection desdits moyens d~tectous (72)  16   phase de debut de commando
dudit tuyau A d~tocterun corps humain, apres l'emisslon d'un      de
soufflage (16) en rotation; et signal d'arret par lesdits moyens d'arrt de
condi-  - des moyens de commando de position ex- tionnement d'air (75d),
lesdits moyens de             treme laterale (1 82f) qui dtebrminent, en
re- commando de conditionnerment d'air (8) A              ponse a un signal
de sortie desdits moyens commando la miso hors circuit du systeme en un  20
d6tectours de position (174), les positions etat ob une reprise automatique
du fonctionne-        extrimes laterales dudit el6ment de posi- ment en
conditionnement d'air n'est pas possible      tion angulaire (170) en
correspondance avec le pivotoment dudKtuyau de soufflage 18. Appareil de
conditionnement d'air locale selon la    (16) par lesdits moyens motours de
debut revendication 16 ou la revendication 17, qui  25      (182e), afin de
commander par ces mesu- comprend de plus des moyens commutatours
res lesdits moyens motours de tuyau (2) A (84) d'arret automatique A
commander un regla-        renverser la marche dudit tuyau de souffla- ge
de tout ou rien (ONIOFF) deadits moyens            ge (16). d'arret de
conditionnement d'air (75d). 30  21. Appareil de conditionnement d'air
locale selon la 19. Appareil de conditionnement d'air locale selon
revendication 19 ou la revendication 20, dans le- 



une quelconque des revendications 3 A 18, qui     quel comprend egalement
- des parties creuses d'extremite laterale - un element de position
angulaire (170) A         (173c) sur los deux extremites laterales une
pluralite de parties en saillie (172) et de  35  desdites parties creuses
(173) presontent parties creuses (173), qui presentbnt, tou-       une
largeur relativement plus large que cel- tea les deux, une largeurfixe et
qui sont dis-   le deadites parties creuses intbrmediaires posees, A tour
de role, sur la peripherie ex-     (173b) qui comprennent une partie creuse
terieure dudit tuyau de sourflage (16) on         centrale (173a), pendant
quo lesdites par- correspondance avec une pluralite corres-  40     ties en
saillie centrales (172a) disposees pondante de positions de pivotement
dudit         de part at d'autre de ladite partie creuse tuyau de soufflage
(16);                          centrale (1 73a) presentent une largeur plus
- des moyens detecteurs de position (174) a        large quo cello des
autres parties en saillie d~teter lesdites parties en saillie (172) et
laterales (172b); lesdites parties creuses (173)duditelement  45  - lesdits
moyens de d~termination de la po- de position angulaire (170), sans entrant
en      sition centrale (182b) comprenant des contact avec celui;
moyens comptours (TMd) A un intervalle - des moyens de determination (182b)
A de-         defini, qui est regle A une periode plus cour- terminer la
position centrals, en reponse A       to quo la periode du signal de sortie
de de- un signal de sortie desdits moyens ditec-  50    tection desdites
parties centrales en saillie teurs de position (174), afin de determiner
(172a), qui est ditectie par lesdits moyens une position centrale dudK
blement de po-         de ditection de position (174), et plus lon- sition
angulaire (170); et                        gue qu'une periode de d~tection
de sortie - des moyens de commando de rotation               desdites
parties en saillie laterales (172b); (1 82c) qui dteorminent, en rbponse A
un si-  5s  - ainsi quo des moyens de ditermination gnal de sortie desdits
moyens d~tecteurs         (182d) A d~terminer une position centrale de
position (174) et un signal de sortie des-     quand lesdits moyens de
detection de po- dits moyens de debtrmination (182b), la po-       sition
(174) fournissent le signal de diteo- 38    75                 EP0423340 B1
76    111111 111111111 !  ! tion d'une partie creuse aprbs l'emission
determiner si cette valeur est plus petite continue d'un signal de
ditection d'une par-      que la deuxieme valour de reference qui A tie en
saillie, pour un Intbrvalle qui eat plus   son tour, est plus petite qu'une
premiere va- lonque qu'une periode de reference qui est       lour de
rifirenco par une grandeur fixe; comptee par lesdits moyens compteurs   5
- lesdits moyens detecteurs et determina- (TMd);
tours (101) (103) A detecter et determiner - lesdits moyens de de commando
de posi-           un mouvement d'un corps humain, fournis- tion extreme
laterale (182t) comprenant           sant, en reponse A un signal de sortie
des- des moyens compteurs (TMe) A un interval-         dits moyens
comparateurs (102), un signal le de comptage defini, qui eat regle A une
lo    de mouvement d'un corps humain, quand periode plus longue quo la
periode du signal      une valeur d'entree d'un moyen de ladite de sortie
de ditection desditos parties           paire de moyens radiateurs est plus
petite creuses intbrmedialres (173b), qui est de-        quo la douxleme
valeur de reference. tectie par lesdits moyens de dteoction de position
(174);                      15 - ainsi quo des moyens de dteormination (1
82g) A diterminer des position extremes latirales quand lesdits moyens de
diteo- tion de position (174) fournissent en conti- nu un signal de
ditection d'une partie creu-  20 so a une periode plus longue quo la
piriode de reference qul est comptee par lesdits moyens compteurs (TMe).
22. Appareil de conditionnement d'air locale selon la  25 revendication 21,
qui comprend egalement - des moyens compteurs (TMc) A compter des
irregularites, a un Intbrvalle defini de comptage des irregularites qui eat
rngli A une p6riode plus longue qu'un intrvalle do   30 reference qui eat
compte par lesdits moyens comptsurs (TMd, TMe) desdits moyens de
dtebrmination de la position 



centrale (182b) et desdits moyens do commande de la position extrmes
latera-  35 les (182t), ainsi quo - des moyens de ditection des
irregularites (1 82h) A determiner une irrigularitis quand lesdits moyens
de detection de position (174) fournissent en continu un soul signal  40 de
ditection d'une partie crouse ou un soul signal de detection d'une partie
en saillie A une periode plus longue quo l'intervalle de comptage des
irregularites, qui est compte par lesdits moyens compteurs des irregula-
45 rites (TMc). 23. Appareil de conditionnement d'air locale selon une
quelconque des revendications 1 A 22, - qui comprend de plus des moyens
compa-  50 ratours (102) A comparer une valeur d'en- treo desdits rayons
infrarouges radlis par laditb paire de moyens radlatburs (HI, H2) A une
deuxieme valour de refrence, apres la reception d'un signal de detection
d'un  S5 corps humain, qui est emis desdits moyens ditecteurs et
diterminateurs (101) A ditec- ter et diterminer un corps humain, afin de 39


