
1                   EP 0 506 281 B1                  2 Description
the second group 34, an angle at which the blowing direction deflecting
plate 21 contacts with the third The present invention relates to a blowing
direc-  orientation member 32 is called a reference position. tion control
device for an air conditionerwhich has an  When the blowing direction
deflecting plates 21, 22 air outlet provided with a plurality of groups
compris-   5   and 23 rotate in the direction indicated by an arrow in ing
blowing direction deflecting plates.             Figure 5 by the torque
from the electric motor 31, and Referring now to Figure 5, there is shown a
con-  the blowing direction deflecting plate 21 contacts with ventional
device for controlling blowing direction of  the third orientation member
32, the electric motor 11 conditioned air in the horizontal direction in an
air con-  stops rotating. On the other hand, an angle at which ditioner
indoor unit, which has been disclosed in e.g.  10  the blowing direction
deflecting plate 23 contacts with Japanese  Unexamined  Patent Publication
No.        the fourth orientation member 33 is called a maximum
265442/1986. In Figure 5, reference numerals 1, 2    rotation angle. When
the blowing direction deflecting and 3 designate blowing direction
deflecting plates.  plates 21, 22 and 23 rotate in the direction opposite
Reference numerals 4, 5 and 6 designate pivotal     to the arrow in Figure
5 by the torque from the electric shafts of the blowing direction
deflecting plates. The   15   motor 31, and the blowing direction
deflecting plate blowing direction deflecting plates 1, 2 and 3 are cou-
23 contacts with the fourth orientation member 33, pled to a connecting
member 7 through connecting     the electric motor 11 stops rotating. pins
8, 9 and 10, respectively. When a torque is trans-  Air flow control is
important to an increase in mitted from an electric motor 11 to the pivotal
shaft  comfort in heating. A wide range of blowing direction 4, the blowing
direction deflecting plates rotate in the   20  setting is required in
accordance with conditions. For same direction about their pivotal shafts
4, 5 and 6.  example, in order that hot air reaches a user's feet to
Reference numeral 12 designates a first orientation  positively warm
thefeet, a phase difference [err] Is set member. Reference numeral 13
designates a second     so that diffused air flows are contracted as shown
in orientation member. The members 1-13 constitute a    Figure 6. In order
to decrease a feeling of air flow, a firstgroup 14 which includes the
blowing direction de-  25   phase difference [err] is set so that diffused
air flows flecting plates. Similarly, reference numerals 21, 22  spread as
shown in Figure 7. When as shown in Fig- and 23 designate blowing direction
deflecting plates.  ure 5 the blowing direction of the first group 14 and
Reference numerals 24, 25 and 26 designate pivotal  that of the second
group 34 are adjusted in the same shafts of the blowing direction
deflecting plates. The  direction as indicated by the arrows while keeping
a blowing direction deflecting plates 21, 22 and 23 are   30   phase
difference [err] in the conventional device con- coupled to a connecting
member 27 through connect-   structed as stated earlier, a problem is
created as fol- ing pins 28, 29 and 30, respectively. When a torque  lows:
The first group 14 stops when the blowing direc- is transmitted from an
electric motor 31 to the pivotal  tion deflecting plate 1 contacts with the
second orien- shaft 26, the blowing direction deflecting plates rotate
tation member 13. However, because information on in the same direction
about their pivotal shafts 24, 25   35  it is not transmitted to the second
group 34, the sec- and 26. Reference numeral 32 designates a third ori-
ond group continues to further rotate until the blowing entation member.
Reference numeral 33 designates     direction deflecting plate 21 contacts
with the third a fourth orientation member. The members 21-33
orientation member 32. As a result, the phase differ- constitute a second
group 34 which includes the      ence [err] is shortened to prevent the
blowing direction blowing direction deflecting plates 21-23.      40   of
conditioned air from being directed to a target. The The operation of the
conventional device will be  conventional device also creates another
problem as described. In the first group 14, an angle at which the
follows: When the blowing direction of conditioned air blowing direction
deflecting plates 3 contacts with the  is extremely deflected in cooling,
the blowing direc- first orientation member 12 is called a reference pos-
tion deflecting plates have negative pressure caused ition. When the
blbwing direction deflecting plates 1,  45  on their rear surfaces to
entangle ambient air having 2 and 3 rotate in the direction opposite to an
arrow in  high relative humidity. A temperature difference be- Figure 5 by
the torque from the electric motor 11, and  tween diffused cooled air and
the entangled ambient the blowing direction deflecting plate 3 contacts
with  air causes dew to be formed around the outlet. The the first
orientation member 12, the electric motor 11  limitative blowing direction
in heating is required to stops rotating. On the other hand, an angle at
which   50  correspond to the blowing direction wherein no dew the blowing
direction deflecting plate 1 contacts with  is formed in cooling, which
means that a variable the second orientation member 13 is called a maxi-
range of the blowing direction is restricted. mum rotation angle. When the
blowing direction de-      It is an object of the present invention to
solve flecting plates 1, 2 and 3 rotate in the direction indi-  these
problems, and to provide a blowing direction 



cated by the arrow in Figure 5 by the torque from the   55   control device
capable of adjusting the blowing direc- electric motor 11, and the blowing
direction deflecting  tion of conditioned air while keeping an arbitrary
plate 1 contacts with the second orientation member  phase difference in
blowing direction between a plur- 13, the electric motor 11 stops rotating.
Similarly, in  ality of blowing direction deflecting plate groups, and 2
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a suitable blowing direction limit in  pares the set rotation angle of the
first group 14 to a accordance with Operating conditions.
limit rotation angle. Reference numeral 42b designa- The foregoing and
other objects of the present in-  tes a second rotation angle limit
detection unit which vention have been attained by providing a plurality of
compares the set rotation angle of the second group groupswhich are
arranged in an outletof a main body,   5   34 to a limit rotation angle.
Reference numeral 43 and which comprise blowing direction deflecting
designates a rotational direction reversion command- plates; rotation angle
setting means which are provid-  ing unit which outputs a rotational
direction reversion ed for the respective groups and which set rotation
command to the rotation angle setting unit 41a and angles of the groups;
rotation angle limit detection  the rotation angle setting unit 41b when
the first ro- means for comparing presetlimiting rotation angles of  10
tation angle limit detection unit 41a or the second ro- the groups to the
set rotation angles; and rotational di-  tation angle limit detection unit
41 b detects that the rection reversing means for reversing the rotational
set rotation angle has reached the limit rotation angle. directions of the
groups when at least one of the    The structures and the relations of
other parts are groups has reached the limiting rotation angle.
identical or corresponding to those indicated by the The blowing direction
control device in accor-  15  same reference numerals in Figure 5, and
explana- dance with the present invention can further con-   tion of these
parts will be omitted for the sake of slim prise limiting rotation angle
storing means for storing  plicity. a plurality of limiting rotation
angles.                 The operation of the first embodiment will be ex-
in drawings:                                     plained, referring to a
flow chart for blowing direction Figure 1 is a schematic diagram showing
the   20  adjustment shown in Figure 2. When as shown in Fig- blowing
direction control device according to a   ure 1 the first group 14 and the
second group 34 are first embodiment of the present invention;
adjusted to be directed in the same direction indicated Figure 2 is a
flowchart showing the operations of  by arrows while keeping a phase
difference [err] in the blowing direction control device according to
blowing direction therebetween, the first rotation an- the first
embodiment;                       25   gle setting unit 41a and the second
rotation angle set- Figure 3 is  schematic diagram showing the       ting
unit 41b read current angles [err] and [err] from a blowing direction
control device according to a   memory at Step 51. An initial rotational
direction is de- second embodiment;                               termined
at Step 52. The first rotation angle setting Figure 4 is a flowchart
showing the operations of  unit41 a calculates a newset angle [err] at Step
53. The the blowing direction control device according to  30  second
rotation angle setting unit 41b calculates a the second embodiment;
new set angle [err] at Step 54. Then the first rotation Figure 5 is a
schematic diagram showing a con-   angle limit detection unit 42a compares
the angle 01 ventional blowing direction control device;      with [err]
upper limit at Step 55. Similarly, the second Figure 6 is a schematic
diagram showing an op-   rotation angle limit detection unit 42b compares
the eration of the conventional blowing direction con-   35   angle [err]
with [err] upper limit at Step 56. If [err] up- trol device; and
per limit, or[err] upper limit, the rotational direc- Figure 7 is a
schematic diagram showing another  tion reversion commanding unit 43
reverses the rota- operation of the conventional blowing direction  tional
direction of the blowing direction deflecting control device.
plates of the first group 14 and the second group 34 Now, the present
invention will be described In  40   at the Step 57, and calculates new set
angles again. detail with reference to preferred embodiments illu-  On the
other hand, if [err] upper limit, or [err] strated in the accompanying
drawings.                upper limit, similar comparison is made with
respect to [err] lowerlimit and [err] lowerlimit at Steps 58 and 59.
EMBODIMENT 1:                                        If [err] lower limit,
or [err] lower limit, the ro- 45  tational direction reversion commanding
unit 43 re- The device for controlling the blowing direction of  verses the
rotational direction of the blowing direction 



conditioned air in the horizontal direction in an air con-  deflecting
plates of the first group 14 and the second ditioner indoor unit in
accordance with a first enibodi-  group 34 at Step 60, and calculates new
set angles ment of the present invention will be described, refer-  again.
Unless these inequalities hold, the electric mo- ring to the drawings. In
Figure 1, reference numeral  so  tors 11 and 31 are driven to change the
angles to new 41 a designates  first rotation angle setting unit   ones at
Step 61, and the memory is updated with re- which sets the blowing
direction of a first group 14 of  spect to the current angles as [err]
blowing direction deflecting plates 1, 2 and 3. Refer-  at Step 62. In such
manner, the first group 14 and the ence numeral 41 b designates a second
rotation angle  second group 34 can reverse their rotational direction
setting unit which sets the blowing direction of a sec-  55   while keeping
the phase difference [err] when the ro- ond group 34 of blowing direction
deflection plates  tation angle of either of the first group 14 and the
sec- 21, 22 and 23. Reference numeral 42a designates a   ond group 34 has
reached the rotation angle upper first rotation angry limit detection unit
which com-  limit or the rotation angle lower limit. This arrange- 3    5
EP 0 506 281 B1                 6 ment can adjust the blowing direction of
conditioned        rotational direction reversing means (43) air in the
horizontal direction in such a way to keep an  for reversing the rotational
directions of the arbitrary phase difference in accordance with condi-
groups (14, 34) when at least one of the groups tions. For example as shown
in Figure 6, the phase     has reached the limiting rotation angle.
difference [err] can set to contract diffused air, thereby   5 allowing hot
air to  reach a user's feet to positively  2. An air conditioner blowing
direction control de- warm the feet. As shown in Figure 7, the phase dif-
vice according to Claim 1, further comprising lim- ference [err] can be set
to spread the diffused air to  iting rotation angle storing means (44a,
44b) for decrease a feeling of air flow.                        storing a
plurality of limiting rotation angles. In accordance with the first
embodiment, the   10 blowing direction of conditioned air can be adjusted
while constantly keeping an arbitrary phase differ-  Patentansprilche ence
in blowing direction between a plurality of groups of the blowing direction
deflecting plates.  1. Klimagerdt mit einer Steuerungsvorrichtung ffir 15
die Blasrichtung, mit: EMBODIMENT 2:
- iner Anzahl von in elnem AuslaIt aines Hauptk6rpers angeordneten Gruppen
(14, Referring now to Figures 3 and 4, there are shown       34), die
Blasrichtung-Ablenkplatten (1,2,3) a second embodiment of the present
invention. As            und (21, 22, 23) umfassen; shown in Figure 3, the
second embodiment includes   20    - Drehwinkel-Einstelleinrichtungen (41a,
41b), a first rotation angle limit memory unit 44a and a sec-     die fOr
die jeweiligen Gruppen (14, 34) vor- ond rotation angle limit memory unit
44b which can          handen sind, und die Drehwinkel fOr die change a
rotation angle upper limit and a rotation an-      Gruppen (14, 34)
einstellen; gle lower limit in accordance with the operating con-     -
Drehwinkelgrenze-Erkennungseinrichtun ditions of the air conditioner. As
shown in a flowchart  25  gen (42a, 42b) zum Vergleichen vorgege- of Figure
4, when flowing direction adjustment starts,      bener Grenzdrehwinkel fur
die Gruppen the first rotation angle limit detection unit 42a and the
(14, 34) mit den eingestellten Drehwinkeln; second rotation angle limit
detection unit 42b read ro-     gekennzelchnet durch tation angle upper,
limits and rotation angle lower lim-  - aine Drehrichtung-Umkehreinrichtung
(43) its from the rotation angle limit memory units 44a and   30  zum
Umkehren der Drehrichtungen der 44b, respectively at step 70. After that,
operations       Gruppen (14, 34), wenn mindestens eine similar to those of
the first embodiment will be carried    der Gruppen den Grenzdrehwinkel
errelcht out. In that manner, blowing direction adjustment can       hat.
be made up to therotation angle limits in accordance with the operating
conditions such as heating, and   35  2. Klimagerat mit ainer
Steuerungsvorrichtung fur cooling, thereby expanding a control range of
com-     die Ausblasrichtung nach Anspruch 1, ferner mit fort.
einer Grenzdrehwinkel-Speicherelnrichtung (44a, In accordance with the
second embodiment, a        44b) zum Abspeichern mehrerer Grenzdrehwin- 



suitable limiting rotation angle can one set in accor-  kel. dance with the
operating conditions.           40 Revendications Claims 1. Dispositif de
commande de la direction de souf- 1. An air conditioner blowing direction
control de-  45  flage d'un appareil de conditionnement de lPair, vice
comprising:                                    comprenant: a plurality of
groups (14, 34) which are ar-        plusleurs groupes (14, 34) qui sont
arran- ranged in an outlet of a main body, and which      g6s dans la
sortie d'un corps principal et qui comprise blowing direction deflecting
plates (1,   comprennent des d6flecteurs (1, 2, 3) et (21, 22, 2, 3) and
(21,22, 23);                    50      23) de la direction de soufflage;
rotation angle setting means (41 a, 41 b)           des moyens de reglage
de l'angle de rota- which are provided for the respective groups (14,  tion
(41 a, 41b) qui sont procur6s pour les groupes 34), and which set rotation
angles of the groups    respectifs (14, 34) et qui reglent les angles de
ro- (14, 34);                                          tation des groupes
(14, 34); rotation angle limit detection means (42a,  55      des moyens de
d6tection de la limita de 42b) for comparing preset limiting rotation
angles  l'angle de rotation (42a, 42b) pour comparer les of the groups(14,
34) to the set rotation angles;  angles de rotation limite preregles des
groupes characterised by                                    (14, 34) aux
angles de rotation r6gl6s; 4    5                   EP 0506 281 B1
6          c  L  M   S ment can adjust the blowing direction of conditioned
rotational direction reversing means (43) air in the horizontal direction
in such a way to keep an  for reversing the rotational directions of the
arbitrary phase difference in accordance with condi-   groups (14, 34) when
at least one of the groups tions. For example, as shown in Figure 6, the
phase    has reached the limiting rotation angle. difference [err] can set
to contract diffused air, thereby   5 allowing hot air to reach a user's
feet to positively  2. An air conditioner blowing direction control de-
warm the feet. As shown in Figure 7, the phase dif-    vice according to
Claim 1, further comprising lim- ference [err] can be set to spread the
diffused air to   iting rotation angle storing means (44a, 44b) for
decrease a feeling of air flow.                        storing a plurality
of limiting rotation angles. In accordance with the first embodiment, the
10 blowing direction of conditioned air can be adjusted while constantly
keeping an arbitrary phase differ-  Patentansprilche ence in blowing
direction between a plurality of groups of the blowing direction deflecting
plates.  1. Klimagerdt mit einer Steuerungsvorrichtung fur 15      die
Blasrichtung, mit EMBODIMENT 2:
- iner Anzahl von in einem AuslaB eines Hauptk8rpers angeordneten Gruppen
(14, Referring now to Figures 3 and 4, there are shown       34), die
Blasrichtung-Ablenkplatten (1,2,3) a second embodiment of the present
invention. As            und (21,22, 23) umfassen; shown in Figure 3, the
second embodiment includes   20    - Drehwinkel-Einstelleinrichtungen (41
a, 41 b), a first rotation angle limit memory unit 44a and a seac-    die
fur die jeweiligen Gruppen (14, 34) vor- ond rotation angle limit memory
unit 44b which can          handen sind, und die Drehwinkel fur die change
a rotation angle upper limit and a rotation an-      Gruppen (14, 34)
einstellen; gle lower limit in accordance with the operating con-     -
Drehwinkelgrenze-Erkennungseinrichtun ditions of the air conditioner. As
shown in a flowchart  25  gen (42a, 42b) zum Vergleichen vorgege- of Figure
4, when blowing direction adjustment starts,      bener Grenzdrehwinkel fOr
die Gruppen the first rotation angle limit detection unit 42a and the  (14,
34) mit den eingestellten Drehwinkeln; second rotation angle limit
detection unit 42b read ro-     gekennzeichnet durch tation angle
upper.limits and rotation angle lower lim-   - eine
Drehrichtung-Umkehreinrichtung (43) its from the rotation angle limit
memory units 44a and   30  zum  Umkehren der Drehrichtungen der 44b,
respectively at step 70. After that, operations       Gruppen (14, 34),
wenn mindestens eine 



similar to those of the first embodimentwill be carried     der Gruppen den
Grenzdrehwinkel errelcht out. In that manner, blowing direction adjustment
can       hat. be made up to the rotation angle limits in accordance with
the operating conditions such as heating, and   35  2. Klimagerit mit einer
Steuerungsvorrichtung fur cooling, thereby expanding a control range of
com-   die Ausblasrichtung nach Anspruch 1, ferner mit fort.
einer Grenzdrehwinkel-Speichereinrichtung (44a, In accordance with the
second embodiment, a         44b) zum Abspeichern mehrerer Grenzdrehwin-
*suitable limiting rotation angle can one set in accor-  kel. dance with
the operating conditions.            40 Revendications Claims 1. Dispositif
de commande de la direction de souf- 1. An air conditioner blowing
direction control de-  45  flage d'un appareil de conditionnement de l'air,
vice comprising:                                    comprenant: a plurality
of groups (14, 34) which are ar-        plusieurs groupes (14. 34) qui sont
arran- ranged in an outlet of a main body, and which       ges dans la
sortie d'un corps principal et qui comprise blowing direction deflecting
plates (1,    comprennent des deflecteurs (1, 2. 3) et (21, 22. 2, 3) and
(21,22, 23);                     50       23) de la direction de soufflage;
rotation angle setting means (41a. 41b)             des moyens de reglage
de Wangle de rota- which are provided for the respective groups (14,  tion
(41 a. 41 b) qui sont procures pour les groupes 34), and which set rotation
angles of the groups    respectifs (14, 34) et qui rbglentles angles de ro-
(14, 34);                                           tation des groupes (14.
34); rotation angle limit detection means (42a,  55      des moyens de
detection de la limite de 42b) for comparing preset limiting rotation
angles  l'angle de rotation (42a. 42b) pour comparer les of the groups.(14,
34) to the set rotation angles;  angles de rotation limite pr6regles des
groupes characterised by                                    (14, 34) aux
angles de rotation regles; 4    7                   EP O 506 281 B1
8       *  C   L   M   S  * caract risM par un moyen (43) d'inversion de la
direction de rotation popbrinverserles directions de rotation des groupes
(14, 34) lorsqu'au moins un des groupes a atteint l'angle de rotation
limite.  5 2. Dispositif de Oommande de la direction desouf- flage d'un
aopareil de conditionnement de l'air selon la revehdication 1, comprenant
en outre des moyens de memorisation (44a, 44b) de l'an-  1o gle de rotation
limite pour memoriser plusieurs angles de rotation limite. 15 20 25 30 35
40 45 50 55 5    


