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AIR CONDITIONER FOR VEHICLE AND
AIR CONDITIONING UNIT DRIVING

APPARATUS

CROSS REFERENCE TO RELATED
APPI.I('A11ON

This application is based on and incorporates herein by
reference Japanese Patent Application Nos. Hei. 11-33S392
filed on Nov 29, 1999, Hei. 11-353394 filed on Dec. 13,
fr799 Ilei. I I-366466 filed on l)ec 24 1999 2()00-f73920
filed on .Lun. rk 200(l, 2(l(XI-224(54 filed on Jul 25, 2(100,
and 2000-26907S filed on Scp. 5, 2000.

BACKGROUND OF THE INVENTION is

1. Fielrf of Ihe Invention
The present invention relates to an air conditioner for a

vchiclc for performing switching of outlet niodes in con-
junction with an operation position of temperature control "o

means for controlling outlet temperature into a vehicle
compartment, and an air corulitiomng unit driving apparatus
for driving an air cnnditioning unit such as an air passage
opening,'closing door.

2. Dcscnption of Rclatcd Art xs

Conventionally, an air comhnoner for a vehicle is pro-
vided with an inside,'outside air switching door, a tempera-
ture control means (air mixing door, hot water valve, etc.),
and an air outlet mode door, and these instruments are

I)inrlcpcnrlcntly opcratcd by a manual operation niechanism ''
or a motor actuator, respectively.

Recently, in Ihe air corulitioner for the vehicle, for Ihe
purpose of improving Ihe opera(tonality by a passenger, Ihe
number of apparatuses in which a motor aciuaior is operaierf
hy a switch operation so that the above respective instru-
ments can be quickly nperated, is increasing Such an
apparatus rcquircs dedicated motor actuators for inside/
outside air switchin, tcmpcraturc control, and outlet niode
switching, which incrcasc thc cost of the air conditioner. sc

In ortler to rfecrease the number of. motor acuiaiors, Ihe.

present inventors considererf performing temperature con-
trol and outlet mode switching through one motor actuator
I'hat is, the present inventors paid attention to the fact that
the outlet mnde svvitching correlates to the operation posi-
tion of thc tcmpcraturc control means, and considered pcr-
formin both thc tcmpcraturc control and the outlet mode
switching through one motor actuator, by sequenhally
switching Ihe outlet mode Io a face mode, a bi-level mode,
and a Riot motle as the operanon position of the temperature
control means is shifted from a low temperature side posi-
tion (maximum cooling side) to a high temperature side
position (maximum heating side).

Howcvcr, if the temperature control and the outlet niode
switching arc simply performed by onc motor actuator, since;;
the number of doors simultaneously dnven by ihe one motor
actuator is mcreased, the necessary operation torque
(workload) ot'he motor is increased, and a high power
motor is required, so that the cost of the motnr actuator is
incrcascd. Since motor current is increased by thc high „ti
power motor, the cost of an airconditioning control unit
(ECU) is also incrcascd.

Although JP-A-11-115463 discloses an apparatus in
whtch an air mixing door as temperature control means anrf
an insula air foot tloor are operated in confuncuon v ith each es
other fiy nne motor actuator, also in the apparatus disclosed
in this publicatinn, since the air mixing donr and the inside

air Riot door are simply operaieil in conluncuon with each
other iiy one motor actuator, there occurs the foregoing
disadvantage due to the increase of the number of dnors
driven by one motor actuator

Besides, if thc tcniperaturc control anti thc outlet motte
switchin arc simply pcrformcd by one motor actuator, thc
relauon between ihe operauon position of ihe temperature
control means and Ihe outlet mode switching is always lixed
io a one-to-one relauon. Thus, there occurs a disadvantage
that a defroster mode can not be arbitrarily set at the time
when a window glass is fogged, irrespective of the operation
position of thc teniperaturc control means.

JP-A-11-115463 rliscloses the apparatus in which thc air
mixing door as thc tcmpcrature control means and the inside
air fooL door are operated in conjuncnon with each other by
one motor actuator, ihe insitle air fool door is operated to a
fully open position of a foot passage at the maximum heating
and partitions an inside air passage and an outside air
passage, and can originally interlock ivith the operation
position of thc air niixing rloor. Thus, even if the air mixing
door and the inside air foot door arc operatcrl by thc onc
mokir aciuaior, any trouble does noL occur.

According Io JP-A-11-115463, since the air mixing door
and Ihe mside air foot door are simply operateil by the one
motor actuator, it can not be applied to a switching mecha-
nisrn of outlet modes including the defroster mode

When the temperature control and the outlet mode switch-
ing arc simply pcrformcd by one motor actuator, since thc
relation bctwccn thc operation position of the tcmpcraturc
control means and Ihe outlet mode switching is always lixed
Io a one-io-one rehiiion, Lhe following problem occurs Thai
is, it has been founil thai when the operation posinon of the
temperature control means is corrected in accordance with
the temperature chan e of a coolin heat exchanger in order
to kccp a outlet tcmpcraturc into a vehicle compartment
constant when the tcmperaturc of the cooling heat exch an cr
constituted by an evapioraior of a cooling cycle is changed,
Ihe outlet mode ts changed by the operahon posiuon change
of. Ihe temperature control means, anti there occurs a case
where an air conditioning feeling is damaged

This problem will be described more specilically with
reference to Fl(i 48 'I'he horizontal axis of I lG 48 indi-
cates an opening degree (hereinafter referred tn as an AiM
opening degree) of an air mixin door as temperature control
means. The A:M opening degrcc of 0% inrlicatcs thc maxi-
mum cooling position of thc air mixin rloor, anil thc ALM

opening de ree of 100% indicates the maximum heaung
position of the air mixing door. The verhcal axis of FIG. 48
imhcates an outlet temperature into a vehicle compartment.

In FIG. 48, solid lines indicate control characteristics
between the A/M opening degree aml Ihe outlet temperature
at the temperature of the cooling heat exchanger
(specifically, air temperature immediately after outlet from
the cooling heat exchanger) 'I'L'=0''mong them, line Ql

inrlicatcs a foot outlet tcmperaturc in a foot motte, linc
2 'ndicatcs a face outlet tcmpcrature in a iii-lcvcl mode, linc
3 indicates a foot outlet temperature in ihe bi-level mode,

and hne Q4 indicaies a face outlet Lemperaiure in a lace
mode.

Brol en lines indicate control characiensncs between the
ArM openin ~ degree and the outlet temperature at the
temperature of the coolin heat exchanger I'I'=15'., and
lines QS to QS indicate outlet temperatures respectively
corresponding to thc above lines Ql to Q4.

When the outlet temperature into the vehicle compartment
under the condition of TL=O''s controlled at a predeter-
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mined Ailvl opening &legree '*a', and when a compressor of
d cool&rig cvcle is steppe&i ior power sdve (ecotlomy) ctitllrtil
or thc idle, thc tempcraturc TE is raised to a suction air
tcmpcraturc of thc cooling heat exchanger. Thc linc of
'I'L'= IS'. in lq(i. 48 indicates the state which occurs at the
time of stop nf the compressor like this. In this case, in order
to I eep the outlet temperature into the vehicle compartment
constant, it is necessary that Ihe A/M open&ng degree ts
dccrcascd as indicated by an arrow X fron& thc opening
dcgrcc "a'o thc opening dcgrce "b', and the A&M opening
degree is corrected to the maximmn cooling side by a
predetermined amount.

Since thc AIM opening dcgrce "b'* after thc correction is
in thc region of thc face mode, a warm air of higher than 30'

&s bio&vn frnm a face opening portion to the head side of
a passenger according to the temperature control character-
istics of Ihe broken line QS, anil an atr cond&uontng feel&ng
&s tlamagetl.

SUMMARY OI 11 IL& INVL'N'llON

A first object ol. Ihe present invention ts lo prov&de an air
condittoner for a vehicle for operaung temperature control
means anti an outlet mode door by using onc motor actuator,
in which an increase in necessary operation torque of thc
motor actuator is suppressed

A secoml oblect of the present invention ts to provide an
apparatus for driving an air conditioning unit such as an air
passage opening&closing door by a motor actuator, in xvhich
an operation force nf the air conditinning unit is Inwered

A third obiect of the present inventinn is to provide an air
conditiomng unit driving apparatus which enables the trans-
miss&on of rotatinn over

1130'ccordingto a lirst aspect of the present invention, an air
conditioner for a vehicle includes temperature control means
for controllin a outlet temperature into a vehicle
compartment, a plurality of outlet opening portions for
blowin air into rcspcctive portions in thc vehicle
compartment, outlet mode tloors for opening anil clos&ng Ihe.

plural&ty of outlet opening portions to switch a oullel mode,
and nne mntor actuatnr for driving the temperature control
means and the outlet mode doors, and is characterized in that
an operation position of the ten&peraturc control means is
controlled bctwccn a maximum coolin position and a
maximum heating position by a chan c of an operation
angle of the motor actuator, Ihe outlet mode doors are dmven
to open aml close the plurality of outlet opening portions,
and the outlet mode donrs and the temperature control
means are alternately driven in response to the change nf the
operation angle ot'he motor actuator

According to this, even in the structure where the tem-
perature control means and the outlet mode doors are driven
by thc onc motor actuator, the temperature control means
anti thc outlet mode doors can bc driven at diifcrent tin&in,
anti it is possible to suppress thc increase of thc necessary
operatton kirque of. Ihe motor actuator due to simultaneous
driv&ng. Thus, it is posmble lo avoid thsrulvantages, such as
an increase in costs and an increase in consmned pnwer, due
to the change to a high output motor

Inctdentally, "alternate &loving of. the outlet mode doors
and the temperature control means** includes not only a case
where alternate driving is always made in all range of the
operation angle of thc motor actuator, but also a case where
simultaneous dnving is made in a part of the operation angle
of the actuator With respect lo Ihe partial simultaneous
driv&ng, a countermeasure is lal en such that the dnving ts
hmited to only a reg&on where Ihe necessary operation
torque becomes small in the nperation angle of the motor
actuator.

Accorihng to a secoml aspect of the present invenuon, an
air conditioning unit driving apparatus for driving a plurality
of air conditioning units, such as an air passage open&ng/
closing door, by a motor actuator, includes driving s&de

mcmbcrs rotated by an operation force of thc motor actuator,
a rotatablc follower side n&cmbcr coupled to thc air contli-
lioning un&lm for dnvtng Ihe air comliuomng units, and
couphng &rods for Iransmiiling the operation lorce ol. Ihe
motor actuator from the driving side members to the
follower-side member, and is characterized in that at least
two coupling rods for couplin both the members in parallel
are used as the coupling rods, both ends of the two coupling
rods arc rotatably coupled to both thc members, and a total
value of an les (tx) between directions (C) of the operauon
forces Iransmiued to the follower side members from the
txvo coupling rods and rotation directions (11) of the follower
side members is abvays kept a predetermined angle or less
ivith respect to a chan e of an operation angle of the motor
actuator.

W'hen Ihe operation force &s Iransmined from the couplin ~

rod to lhe follower s&de member, &f the above angle (cx)
becomes a value near 90', there occurs a state (change pomt)
ivhere it is impossible to apply the force m the rotation
direction from thc couplin rod to thc follower sixie mcmbcr.

In view of this, lhe Iwo couplmg rods are used, aml the
total value of lhe angles (cx) of the two coupl&ng rods &s

always kept the predetemtined angle or less, so that it is
possilile to avoid the ivorst state ivhere the an les (rx) of both
the tive coupling rods become 90'change point). Thus,

t t) even if thc operation angle of the motor actuator is chan cd
to any value, thc operation force can be always easily
transm&tied from the coupling roil lo the follower s&de

member.
According to a third aspect of the present invent&on, an air

conditionin unit driving apparatus includes a motor
actuator, a distribution link rotated by an operation force of
Ihe motor actuator, a Rillower s&tle 1&nk coupled to a plurahty
of mr conditioning unius, and a pin rx&upled to lhe follower
s&de hnk, aml &s characienzetl in Ihal a cern groove &n wh&ch
the pin is slidably fitted is provided in the distribution link,
the pin is displaced by rotation of the distribution link, and
a plurality of itllc portions for stopping tlisplaccmcnt of thc
pin against an operation angle chan c of the distribution link
are provided m lhe cern groove.

lly this, it is possible to concentrate the idle funct&on for
stopping the operation of the plurality of air conditioning
units in a predetermined operation angle range against an
operation angle change of thc motor actuator to thc one

s& distriiiution link. As a result, as compared with a case whcrc
Ihe &ills function ts sel for each of the dnving links of the
phiral&ty of air comhnoning un&tb the entire link mechanism
can be miniaturized and simplitied by the concentration of
the idle function.

According to a fourth aspect of thc prcscnt invention, an
atr conditioning un&t driving apparatus incluiles a motor
actuator, a d&sli&but&on Imk rotated by an operation lorce of
Ihe motor aciuator, a first pin coupled ui a lirst air comli-
tioning unit, a folio&ver side link coupled to a plurality of
second air conditioning units, and a second pm coupled to
thc follower sixie link, anti is characterized in that a first cam
groove in which thc first pin is slidably fittctl, anti a scconrl
cern roove in which the seconil pin &s slidably lined are
prov&deil in the dtstnbulion hnk, the lirst pin aml the tf

ss second p&n are d&splaced by rotation of the distribunon link,
and a plurality of idle portions for stopping displacements of
the first pin and the second pin against an operation angle
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change of the distnbution linl are provuied in ihe lirsi cern
groove anti the seconii cam groove, respectively.

By this, it is possible to concentrate the idle function for
stopping the operation nf the first air conditioning unit and
the plurality of seconri air comhnoning units in a predeter-
mined operation angle range against the operation angle
change of thc motor actuator to the onc distril&ution link. As
a result, as compared with a case whcrc the idle function is
set for the driving link of the first air cnnditioning unit and
each of the driving links of the plurality of air cnnditioning
units, the entire linl mechanism can be miniauinzed anil
simphiied by the concenlranon of the idle function.

According lo a lifth aspect of the present invenuon, an air
comhtioner for a vehicle inclu ries temperature control means
for cnntrnliing a outlet temperature intn a vehicle
compartment, a plurality ot'utlet npening portions for
blowing air into respective pnrtions of the vehicle
compartment, outlet mode doors for switching a outlet mode
by opening and closing the plurality of outlet opening
portions one motor actuator ior dnving lhe temperature
control means aml the outlet mode rioors, anti a Lhsinbution
link rotated by rotation nf the motnr actuator, and is char-
acterized in that first cam grooves for driving the tempera-
ture control means and second cam groove fnr driving the
outlet morlc doors arc provided in thc distribution link, an
operation position of the temperature control means is
controlleri between a maximum cooling position and a
maximum heating posh&on in accordance v:ilh roianon dis-
placements of the first cam grooves by rotation of the
distribution link, and the outlet mode dnors are driven in
accordance with rotation displacements of the second cam
grooves to open and close the plurality of outlet opening
portions.

Accordin to this, it becomes possible to drive both the
tcmpcraturc control means and thc outict mode doors by the
first and second cam grooves provided in the one distribu-
tion ltnk, aml as a result, Ihe number of parts of. ihe driving
link mechanism from the output sirie of. the one motor
actuator to the temperature control means and the outlet
mode dnnrs can be greatly decreased. By this, miniaturiza-
tion of thc link mechanism and reduction in costs can bc
achicvcd well.

According to a sixth aspect of the present invention, an air
conditioner for a vehicle includes temperature control nicans
for controllin a outlet temperature into a vehicle
compartment, a plurality of outlet opening portions for
blowing air into respective portions of ihe vehicle
compartment, outlet mode doors for switching a outlel mode.

by opening and closing the plurality of outlet opening
portions, nne motor actuator for driving the temperature
control means and thc outlet mode doors, a first link includ-
ing tirst cam grooves for driving the temperature control
means, a second link including second cam grooves for
driving the outlet mode doors, anti coupling means for
couphng the lirsl link lo the seconri linl, Ihe first link anil Ihe
second link being rotated in cnnjunction ivith each other by
the motor actuator, and is characterized in that an operation
position of thc tempcraturc control means is controlled
bctwccn a maximum cooling position and a maxiniuni
hc&ting position in accordance with rotation displacenicnts
of the lirst cern grooves by rotation of the lirsl hnk, anil Ihe.

outlet motte doors are dnven in accordance with rotauon
displacements of the second cam grooves by rotation of the
secnnd hnk to open and close the plurality nf out let opening
portions

According to this, since the first link and the second link
are dedicatedly provided for driving the temperature control

means and for dnving Ihe outlet mode doors, the lirst and
second links can be designeil mto dedicateri shapes ior
rcspcctivc driving objects, anil the rlcgrcc of freedom of
desi n is improved. Thus, thc interconnection relation
between temperature control characteristics in the vehicle
compartment and outlet mode switching characteristics can
be sel io venous modes.

According to a scvcnth aspect of thc present invention, an
air conditioner for a vehicle includes temperature control
means for controlling a outlet temperature into a vehicleiu
comparlmeni, oulleL mode doors for setting a face mode, a
foot mode, and a delroster mode, one motor actuator ior
drivin thc teniperaturc control means anil thc outlet morlc
doors, control means for controlling an operation angle of
the motor actuator, and defroster instruction means for
issuing an instruction of the defroster mode, and is charac-
lenzed in thai as a range of the operation angle of the motor
act u aior, there are provided a temperature control region (A)
in which an operation position of thc tcmpcrature control
means is controlled between a maximum cooling position

zn and a maximum heating position, the nut(et mode doors are
driven to set the face mode in an operation re ion at a
maximum cooling side of Ihe lemperalure conlrol means,
and the fooL mode is set in an operation region at a maximum
heating side of the tcmpcrature control means, and a

zs dcfrostcr scttin re ion (B) in which when thc instruction of
the defroster mode is issued from the defroster mstruction
means, the operation angle nf the motnr actuator is made to
go out of. a ran e of Ihe temperature control region (A), the
outlet mode doors are driven, and Ihe defroster mode is set.

l3y this, in the temperature control reginn (A) of the
operation angle range of the mntor actuator, the face mode
anil thc foot niode can be automatically sct in conjunction
&vith thc chan c of thc operation position of thc tcmperaturc
conlrol means between Ihe maximum coohng position and
Ihe maximum heann ~ position. Further, when ihe instrucnon
of the defroster mode is issued, the defrnster mode can be set
by forcibly making the operation angle of the motnr actuator
go out of the range of the temperature control reginn (A)
Thus, in thc air conditioner for the vchiclc, both thc tcm-

sn pcrature control nicans and thc outlet mode door arc driven
bv using ihe one motor actuator, so that the number oi motor
aciuators to be used can be decreased, and the costs can be
reduced, and further, the function capable of arbitrarily
setting the defroster mode on the basis nf the instruction of
the defroster mode can be secured

According to an eighth aspect of the present invention, in
an air conditioner for a vehicle for switchin and setting a
outlet mode in conjunction with a change of an operation
position of tcmpcrature control means by using one motor

s,& actuator, an objcctivc operation angle of thc motor actuator
is determined so thai ihe temperature control means is
operated io an obleclive posinon to 1 eep a outlet tempera-
ture into a vehicle compartment an objective temperature,
the objective position of the temperature control means is
corrected in accordance with a temperature of a cnoling heat
exchan cr, and correction of thc objcctivc position through
thc tcmperaturc of thc cooling heat exchanger is rcstrictcrl
within a range where a outlet mode determined in a state
before Ihe correction is kepi..

By this, when the outlet teniperaturc into the vehicle
compartment is controlled, even if Ihe obleciive posinon of
Ihe lemperature conirol means is corrected in accordance
&vith the temperature of the cooling heat exchan er, it is
possible to prevent the outlet mode from being switched due

as to this correction.
Thus, in the air conditioner for the vehicle which can

simplify the actuator portion by carrying out the operation
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positton control of Ihe temperature control means and Ihe.

switching and setting of the outlet mnde by one motor
actuator, deterioration of an airconditioning feeling due to
unreasonable switching of the outlet mode can be prevented
from occurrin

BRIEF DESCRIPTION OF THE DRAWINGS

Additional objects aml advantages of: Ihe present inven-
tion will be more readily apparent from the foflowing
detailed description of preferred embndiments therenf when
taken together with the accompanying drawings in ivhich:

I'lf) I is a schematic sectional vieiv ot' main portinn of
an air conditioner for a vehicle (first embodiment);

FIG. 2 is a structural view showing a specific example of
a link mechanism for door operation (first embodiment);

FIG. 3 is a front view showing an air conrfitioning
operation panel (first emboihment),

FIG. 4 is a block ifiagram of. eleclnc control (Iirst
embodiment);

I'IG. 5 is a flnwchart showing an nutline nf air condition-
ing control (first embodiment);

I'IG. 6 is a flowchart of a main portion nf HG. 5 (first
cmborhmcnt);

FIG. 7 is an explanatory view of operation characteristics
(lirst emborfiment),

FIG. 8 is an explanatory view of operation characteristics
(seconif emboihment),

FIG. 9 is an explanatory view of operation characteristics
(third emliodiment);

I'lf) 10 is an explanatory view of operation characteris-
tics of (fourth embodiment);

FIG. 11 is an explanatory view of operation characteris-
tics (fifth cmbodimcnt);

FIG. 12 is an explanatory view of operation characteris-
tics (sixth emboihment);

FIGS. 13A anrf 13B are graphs showing motor actuator
operation torque (fourth embodiment),

FIG. 14 is an explanatory view of operation charactens-
tics of a link mechanism (seventh embndiment);

I'IG. 15 is an explanatory view of a main portinn of a door
driving mechamsm according (eighth embodiment);

FIG. 16 is an explanatory view of a link mechanism for
explaining a problem to be solved (ninth embodiment);

FIG. 17 is an explanatory view of a main portion of a link
mechanism (ninth emboihment),

FIGS. 18A to 18C are operation explanatory views of: Ihe
hnk mechanism (ninth embodiment);

FIG. 19 is an operation explanatory view of Ihe linl
mechanism (ninth embodiment);

I'lf) 20 is an explanatory view of a link mechanism (tenth
embodiment);

FIGS. 21A and 21B are explanatory views of a link
mechanism (eleventh cmbodimcnt);

FIG. 22 is an explanatory view of a link mcchanisni
(twelfth embodiment),

FIG. 23 is a sirfe view of. an airconditioning unit equipped
with a link mechanism (thirteenth emborfimenl),

I'IG. 24 is an explanatory view of the link mechanism
(thirteenth embodiment);

I'IG. 25 is an enlarged front view of a distribution link
(thirtccnth cmbodimcnt);

I'lf) 26 is a front view showing gear coupling between
links (fourteenth embodiment);

FIG. 27 is a side view of. an aircon&filioning unit equipped
ivith a link mechanism (fifteenth embodiment);

FIG. 28 is a side view of an airconditioning unite quipped
with a link mechanism (sixtccnth cmbodimcnt),

FIG. 29 is a stile view ol: an aircondilioning umt equipped
with a link mechanism (seventeenth embodiment),

FIG. 30 is an explanatory vicvv of operation characteris-
tics (cightecnth cmbodimcnt);

FIG. 31 is a fiowchart of a main pornon (nineteenth
embodiment);

FIG. 32 is an explanatory view of operation charactens-
tics (tvvcnticth embodiment);

FIGS. 33A and 33B are characterisuc views of air volume
control for explaining a problem to be solved (twenty first
embodiment);

FIG. 34 is a flowchart of a main portion (twenty first
embodiment),

11G. 35 is a raph showing operations (twenty first
embodiment);

FIG. 36 is an operation characteristic view(twenty first
embodiment)

I'IG. 37 is an explanatory view of operatinn charactens-
"s ties (tiventy second embodiment);

FIG. 38 is an explanatory view of operation charactens-
tics (twenty third embodiment);

11G. 39 is a characteristic view of air volume oontrol for
explaining a problem to be solved (twenty third

l))
cmborlimcnt);

FIG. 40 is a fiowchart showing control (twenty third
embodiment)

FIG. 41 is an explanatory view of operation charactens-
tics (tvvcnty third embodiment);

FIG. 42 is an explanatory view of operation charactens-
lics (twenty fourih embodiment),

FIG. 43 is an explanatory vicvv of operation characteris-
tics (twenty fifth enibodimcnt);

sc FIG. 44 is a flowcharl showing air conditioning control
(twenty seventh embodiment);

FIG. 45 is an explanatory view of correction of evaporator
outlet tcmperaturc TE (twenty scvcnth cmbodimcnt),

FIG. 46 is an explanatory view of motor actuator opcra-
lion characlerisucs (iweniy seventh embodiment),

FIG. 47 is an explanatory view of correction of hot water
temperature TW (twenty eighth embodiment), and

11G. 48 is an explanatory vieiv of a problem to lie solved
so by the present invention

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

I irst Lmbodiment

I'IG. I is a sectional vieiv of an air conditioning unit
portion of an airconditioner for a vehicle The airconrhtioner
of this embodiment is a so-callcrl semi-center layout onc,
and in thc inside of an instrument board at thc front of a

N) vchiclc compartment, an air conditioning unit 10 is disposed
subslaniially al Ihe center portion in Ihe nght-and-lefl direc-
tion of. a vehicle. Arrows in FIG. I inihcate mounun ~

directions of the air conditioning unit 10 with respect to the
vertical and lengthivise directions of the vehicle

as An air blower unit (not shown) for blowing air-
conditioning air to the airconditionin unit 10 is arranged to
be offset at the side of the air conditioning unit 10 (at the side
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of the assistant dnver's seat). This air blower unit includes,
as well knnwn, an inside/outside air sivitching box for
switching and introducing inside air and outside air, and a
centnfugal electric blower fan for blowing air (inside air or
outside air) sucked from this inside outside air switching
box toward thc air conditioning unit 10.

The aircomlitiomng unit 1U includes an airconditioning
case ll minie of resin, and an air passage where blown air
passes through an evaporator 12 and a heater core 13 and
flows from the front side nf the vehicle to the rear side nf the
vehicle is formed in the inside of this air conditioning case
11.

In thc air passage within thr air conditioning case ll, the

evaporator 12 is disposed at thc front side of the vehicle, and
the heater core 13 is rlisposed at the rear side of. the vehicle.
The evaporator 12 is, as well I nown, a cooling heat
exchanger m which heat equivalent to latent heat of vapor-
)vation of a coolant ot' cnoling cycle is absorbed from the
air-conditioning air to cont the air-conditioning air 'I'he

hcatcr core 13 is a heating heat exchanger in which hot water
(cooling water) of a vehicle engine is made a heat source
fluul to heat the air-conditioning air. In the air conditioning
case ll, an air inlet 14 into which Ihe blown air from Ihe
not-shown air blower urn) flows is formerl in the side portion
at the headmost side of the vehicle (front positinn of the
evaporatnr 12) and at the side nf the assistant driver's seat

Acool air bypass passu e 15 is formed at an upper portion
of thc hcatcr core 13, and a plate-like air niixing door 16 is
disposed immediately at thr downstream side (vchiclc rear
stile) of Ihe evaporator 12 to be rotatable around a rotary
shaft 16a. This air mixing door 16 can adtust the temperature.
of blown air into the vehicle compartment to a desired
temperature by adjusting the air volume ratio of cool air
passin through thc cool air bypass passage 15 to warm air
passin through a core portion 13a of thc heater core 13, and
constitutes tcmpcraturc control means of thc blown air
temperature.

Awarm air passage 17 towarrl an upper pornon is formeil
at a portion immerliately after the heater core 13, anil Ihe
warm air frnm this ivarm air passage 17 and the encl air from
the encl air bypass passage 15 are mixed in an air mixing
portion 18.

A plurality of outlet opening portions are formed at the
downstream side of the air passage of thr air conditioning
case ll Among Ihe outlet opening portions, a defroster
outlet 19 is provided at the upper surface pornon of. Ihe air
conditiomng case 11, at substantially the center portion in
the rear-and-front directinn of the vehicle, and in the inside
of the air conditinning case 11 'I'he defroster outlet 19 is
desi ncd to blow air-conditioning air toivard the inner
surface of thc vehicle window glass through a not-shown
defroster duct The ilelroster outlet 19 is opened and closeil
by a plate-ld e ilelroster door 20 rotatable around a rotary
shaft 20a

Next, a face outlet 22 is provided at the upper surface
portion of the air cnnditioning case 11 and at a vehicle rear
side portion as compared with thc defroster outirt 19. This
face outlet 22 is rlrsigncd to blow air to a passenger's head
in thc vchiclc compartment through a not-shown face duct.
The lace outlet 22 is opened anil closerl by a face door Z3
rotatable arounrl a rotary shaft 23a.

Next, a foot outlet 24 is provided at the lower side of Ihe
face outlet 22 in the air conrlitioning case ll. The down-
stream side of. the fool outlet 24 communicates with a foot
outlet port 25 disposed at both sides of the air conditinning
case 11, and warm air is blown to the foot portion nf the

passenger from this foot outlet port Z5. The foot outlet 24 is
opened and closed by a plate-like foot door 26 rotatable
around a rotary shaft 2ha.

Incidentally, although the example of I IG. I has such a
structure that thc outlets 19, 22 anil 24 arc rcspcctivcly
openerl anil closed by thc dcrlicatcd three rloors 20, 23 anil
26, as well known, the defroster outlet 19 anil the face outlet
2Z may be switched aml opened,'closed by one common
door, or the face outlet 2Z and Ihe foot outlet 24 are switched
and opened closed by one common door

In the air conditioning unit 10, one end portion of each of
the rotary shaft Iha of the air mixing door 16, the rotary
shaft 20a of the dcfrostcr door 20, thc rotary shaft 23a of thc
face door 23, and thc rotary shaft 26a of thc foot rloor 26 is
made to project to the outside ol the air comhtioning case 11,
and the one end portion of each of. the rotary shalts 16a, 2Ua,
23a and 26a is coupled to an output shaft 28a of a common
motor actuator 28 through a link mechanism 27. By this,
both the air mixing door 16 for temperature control and the

—. doors 20, 23 and 26 for outlet morlc switchin arc opcncrl
anil closed by thc one niotor actuator 28. Here, thc motor
actuator Z8 can be constituted by a DC motor.

FIG. Z shows a speciiic structure of the link mechanism
27. A temperature controlling hnk Z7U is coupled to the
output shafl 28a of the motor actuator 28, and the output
shaft 28a and the temperature controlling link 270 rotate in
a body. The tcnipcraturc controlling link 270 is formed into
a sulistantialiy semi-circular shape, anil a cam groove 271 is
formed along its outcr peripheral portion

l))
On the other hand, one eml of a driving lever 272 is

coupled Io the rotary shafl 16a of Ihe air mixing door 16, and
a pin Z73 provided at Ihe other end of Ihe dnving lever 272
is slidably fitted in the cam groove 271 By this, the air
mixing door 16 is rotated and operated bet&veen the maxi-
mum cooling position and thc maximum heating position
over an an lc fla through the rotation of thc temperature
controlhng linl Z70.

A plurality of arc-shapcrl idle portions 27la each having

&o
a rarlius of curvature with thc output shaft 28a as thc center
are formed in the cern groove Z71 of the temperature
controlhng link Z70. 9/hen the pin 273 is litteil in the idle
portion 271a, even if the temperature controlling hnk 270 is
rotated, the pin 273 is not displaced, and the opening degree
of the air mixing door is kept constant A plurahty of driving
portions 2716 in which thc pin 273 is displaced by thc
rotation of the tcmpcrature controlling link 270 arc formcrl
alternately with Ihe idle portions Z71a.

An outlet mode link 274 is a plate-like member rotating
5& around a rotary shaft 275, and is couplerl to thc tcmpcraturc

controlhng link 270 through two coupling rods Z76 and 277
By this, the outlet mode link 274 receives rotauon displace-
ment of the temperature controlling link 270 and is rotated
Three cam grooves 278, 279 and 280 are formed in the outlet
mode link 274 along its outer peripheral portion.

Bnds of driving levers 281, 282 and 283 are respectively
coupled to the rotary shaft 20a of the defroster door 20, the
rotary shaft 23a of thc face door 23, and thc rotary shaft 26a
of the foot rloor 26. Pins 284 anil 285 provided at thc other

at) ends of thc rlrivin levers 281 and 282 are rcspcctivcly
slidably lined in Ihe cam grooves Z78 anil 279. On this
account, the defroster door ZU aml the lace door 23 are
rotated and operated in the range of an angle flb and flc by
the rotation of the outlet mode link 274 throu h the driving

as lcvcrs 281 and 282.
On the other hand, a roove portion 286 is formed at the

other end portion of the driving lever 283 toupled to the
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rotary shaft 26u of Ihe fool door 26, aml a pin 288 at a lip
end pnrtion ot' relay lever 287 is slidably fitted in the
groove portinn 286. 'I'he relay lever 287 is rotatable around
a rotary shaft 289 A pin 290 is also disposed at an inter-
mcdiatc portion of thc relay lcvcr 287 bctwcen thc rotary
shaft 289 and thc pin 288 at the tip cnd portion, and this pin
29U is slidably fitted in the cam groove 280.

By Ibis, when Ihe outlet mode link 274 is rota(eel, the
rotation is transmined to the relay lever 287 through the pin
290, so that the relay lever 287 is rotated around the rotary
shaft 289, and here with, the foot donr 26 is rotated and
opcratctl within thc ran c of an angle Ud through thc driving
lcvcr 283.

A plurality of arc-shaped idle portions 278JJ, 279a and
28Ua and ririving portions 2786, 2796 aml 2806 are alter-
nately formed in the three cern grooves 278, 279 and 280 as
well The idle portions 278a, 279u and 280a are portions in
which similarly to the idle portion 271u, even if the outlet
mode link 274 is rotated, the pins 284, 285 and 290 are not
displaced, and thc opening degree of thc respective outlet
mode doors 20, 23 and 26 arc kept constant.

Thc driving portions 2786, 2796 and 2806 are portions in
whtch the pins 284, 285 and 29U are riisplaced by the
rotation of the outlet mode link 274 and the opening degree
of the outlet mode donrs 20, 23 and 26 is changed

I'urther, in connection with the change of the operation
angle of the output shaft Zga (temperature controlling link
270) of thc motor actuator 28, when thc pin 273 is positioned
at thc idle portion 271n of thc cam groove 271 of the
temperature controlling link 27U, al least one of Ihe pins 284,
285 anti 29U is positioned at Ihe dnving portions 2786, 279/i
anil 28Ub of Ihe three cern grooves 278, 279 and 28U in the.

outlet mode link 274, and on the contrary, when the pin 273
is positioned at the driving portion 2716 ot'he cam groove
271 of thc tcmpcraturc controlling link 270, all of the pins
284, 285 and 290 arc positioned at thc idle portions 278a,
279a anil 280u of the three cam grooves 278, 279 and 280
in the outlet mode linl 274.

That is, in connection with thc change of the operation
angle of the output shaft 2bu (temperature controlling linl
27U) of the motor actuator 28, such structure is adopted that
an idle functinn in which the door opening degree is not
changed and a driving function in which the door opening
degree is changed are alternately produced through the
tcmpcraturc controlling link 270 and thc outict mode link
274.

Next, I'l(J 3 shows an air conditioning operation panel 30
disposed near the front instrument board in the vehicle
compartment. In this example, a tcnipcraturc setting part 31
having a rotary knob as an operation member manually
operated by the passenger is provideri al the front of Ihe air
conditiomng operation panel 30, and an autn-switch 32, a
defrnster-sivitch 33, an air conditioner switch 34, and an
inside/outside air sivitch 35, which are manually operated
through press buttons arc provided.

The temperature setting part 31 generates a set tempera-
ture signal of thc inside of thc vehicle compartment. The
auto-switch 32 outputs a start si nal of air conditioning
automatic control, and output a si nal for intermitting the
operation of an electric air blowing fan (not shown). The.

defroster switch 33 constitutes defroster inslrucnon means
of this embodiment, and outputs a signai of an instruction of
a defroster mnde.

The aircomhuoner switch 34 outputs a signal to intermit
the operation of a compressor (not shown) of a cooling cycle
for air conditiomng. I'he in side,'nut side air sivitch 35

oulpula a signal lo perform inside/ouLside air switching oi. an
insiile/outside air switching box (not shown) of the lower
unit.

Next, the outline of an electric control portion in this
embodiment will be describeil with reference to FIG. 4. For
automatic control of. air ixsndittomng, detection signals are
inputtctl to an air conrlitioning electric control unit 41 from
a weII-known sensor group 42 for detecting inside air
temperature TR, ouLsiile air lemperature TAM, soilar radia-
lion amount TS, evaporator outlet temperature (evaporator
cooling degree) TL', hot water temperature 'I'W of the heater
core 13, and the like.

Besides, in adihtion Io a set temperature signal Tact of Ihe
inside of the vehicle mmpartment inputted from the tem-
perature setting part 31 of the air conditioning operation
panel, operation signals from thc respective switches 32 to
35 arc inputtetl to thc air conrlitioning elcctnc control unit
41. A potenuomeler 43 is rxiupled to the output shaft 28u of
Ihe molor actuator Zg lo detect an actual operation angle

o (rotauon an le) of the motor actuator 28, and the detecuon
signal of the operation angle of the motor aclualor 28 is input
from this potentiometer 43 to the air conditinnmg electric
control unit 41.

The air conditioning electric mntrol unit 41 is constituted
as by a well-known microcomputer made of ('PU, ROM, RAM

and thc like, and its pcriphcral circuits, and a predetermined
arithmetic processing is performed in accortlancc ivith a
predetermined program to perform current application con-
trol of the motor actuator Zg, a motor actuator 44 for driving

.io the inside outside air sivitching door (not shown), a motor 45
for driving the air blowing fan (not shown), an electromag-
netic clutch 46 for intermitting the compressnr operation,
anil thc like.

Next, in the above structure, the operation of this embodi-
ss ment will be described. A floivchart in I l(i. 5 shoivs the

outline of a control processing cxccutcd by thc microcom-
puter of thc air conditioning clcctric control unit 41, and a
control rounne in FIG. 5 is started when the auto-switch 32
of. Ihe air comhnoning operation panel 30 is switched on in

sc the state ivhere an ignition sivitch of a vehicle engine is
turned on and poiver is supplied to the control unit 41

First, al step S1UU, a flag, a timer and the hke are
initialized, and at next step SIIU, the detection signals from
the sensor groups and potentiometer 42 and 43, the operation

"s signals from thc air conditioning opnation panel 30, and thc
like arc read in.

Suissequently, at step S120, on the basis of the foflowing
nunicrical cxprcssion, an objcctivc outkt tcmperaturc TAO
of air-conditionin air blown into thc vchiclc compartment
is calculated in accordance with the heat load conditions
(insiile air lemperalure TR, oui side airlemperalure TAM,
solar raihahon amount TS) of. air conilitioning. This obtec-
tive outlet temperature TAO is an outlet temperature neces-
sary for keeping the inside of the vehicle compartment the

-'-'ct tempcraturc Tact of thc tenipcraturc setting part 31.

mo=Jx I I i —I JJJ—I Jxlir—a'l+c
Here, Kset, Kr, Kam, and Ks are control gains, Tact, TR,

TAM, and TS are the foregoing sel temperature, mside air
sc temperature, outside air temperature, and solar radiation

amount, and C is a constant for correction.
Next, thc procctlure proceeds to step S130, and an objcc-

live vali e SW of an operanon angle of Ihe motor actuator 28
for dnving the air mixing door 16 anti the outlet mode doors

ss 20, 23 anil Z6 is calculated. A specdic calculahon method of
the objective value SW of the operation angle will be
described later on the basis of I l(i. 6
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Next, at step SI4U, an oblective blowing air volume BLW

of air blown liy the air-blow fan of the binwer unit is
calculated is on the basis of the I'AO A method nf calcu-
lating this objective blowing air volume BI.W is weil
known. Thc objcctivc blowing air volunie is made large at
thc hi h tcmpcraturc side (maxiniuni hcatin side) of thc
TAO anil the low temperature sirle (maximum cooling mde),
and the objective blowing air volume is made small in an
intermediate temperature region ot'he IAO

Next, at step S150, the inside/outside air mode is deter-
mined m accordance with the TAO. As well knoivn, ivith
rcspcct to this inside,ioutside air mode, as thc TAO is raised
from thc low tcmpcraturc side to thc hi h temperature side,
switching and setting such as in&tile air mode outsirle air
mode is carrierl out, or switching and setting such as full
inside air mode inside and nutside air mixing mode full
outside air mode is carried out.

Nevt, at step S160, the ON-011'perations of a com-
pressor arc dctcrmincd. Specifically, on thc basis of thc TAO
anil thc outside air temperature TAM, an objcctivc evapo-
rator outlet temperature TEO is calculated, and an actual
evaporator outlet, temperature TE is compared with Ihe
oblective evaporatnr outlet temperature I'EO When
'fh&TEO, the compressor is turned ON, and when
'TENTED, the compressor is turned OI1'ext,

at step S170, various control values calculated at the
rcspcctivc steps S130 to S160 arc outputtcd to thc niotor
actuators 28 aml 45, Ihe motor 44 for dnving ihe air blov:ing
fan, anil the electromagneuc clutch 46, anil air conrlitioning
control is performed. That is, the operation angle nf the
motor actuator 28 is controlled so that the actual operation
angle detected by the potentiometer 43 coincides with the
objcctivc operation angk SW of thc step S130.

Bcsidcs, in thc blowing fan driving motor 44, an applied
voltage is controlled aml Ihe number of revoluuons is
controlled so that the oblective air volume BLW of Ihe step
S140 ts obtained The inside/outsirle air switching motor
actuator 45 controls the operatinn position of an inside/
outside air dnor (not shown) so that the inside/outside air
mode of thc step S150 is obtained. Thc electro nia nctic
clutch 46 makes thc ON-OFF control of thc coniprcssor
operation so that the actual evaporator outlet temperature TE
becomes the objective evaporator outlet temperature TEO.

Next, a specilic calculation method of the objecuve value.
SW of the operation angle ot'he motnr actuatnr 28 ivili be
described vvith reference to IIG 6 At step S131, a tempnral
operation angle objective value SWD is calculated on thc
basis of thc objcctivc outlet temperature TAO. This temporal
objective value SWD is concretely calcuhued from Ihe
following numerical expression.

swn='((Tao TEI (TIV TEI) xrr(")

llere, K is a coeflicient for converting an nhjective value
of an opening degree ratio of the air mixing door 16
calculated through (TAO—TE) (TW-TE) into an objective
value of the operation angle of the actuator 28, TE is Ihe.

foregoing evaporator ouflet temperature, and TW is hot
water temperature of. the heater core 13.

Nevt, at step S132, it is determined whether the instruc-
tion nf the defroster mode is issued from the defrnster sivitch
33. When thc instruction of thc defroster mode docs not
exist, thc proccdurc proceeds to step S133, and thc objective
value SW of Ihe operauon angle of the motor actuator 28 is
macle SW=SWD.

Here, Ihe operation at the step SI33 will be specilically
described with reference to I'IG. 7 In ILIG 7, the hnrizontal
axis indicates the operation angle (') of the mntor actuator

28, and Lhe vertical axis imlicates the opening degree (e/o) of
the air mixing door 16 and the rntation an les (') of the
outlet mode doors 20, 23 and 26. Region A nf the hnrivontal
axis indicates a temperature control reginn of the operation
an Ic of the motor actuator 28. This tempcraturc control
rc ion A inclurlcs an operation an lc range (range from 0'f
Ihe honzontal axis of FIG. 7 to a predetermined value 05)
determined by Ihe above temporal objecuve value SWD

When SWD=0', the actual operation angle of the motor
actuator 28 is made 0', and the opening degree of the air
mixing door 16 is made the maximum cnolin position of
Hc/a. This maxiniuni cooling position is a position where thc
air passage of thc heater core 13 is fufly closed as indicated
bv the solid hne of. FIG. 1, aml Lhe coohng air bypam
passage 15 ts fully opened.

As the objective value SWD of the operation angle is
sequentially increased from 0 to 01, H2, 03 and H4, the
opening degree of the air mixing door 16 is increased, and
vvhcn thc SWD is increased to 05, the air mixin rloor 16 is

an operated to thc niaximum heating position of thc opening
de ree. 100r/o by the motor actuator Z8. This maximum
heaung position is, as indicated by a Lwo-dot chain line of
FI(i I, a position where the cool air bypass passage 15 is
fully closed and the air passage of the heater cnre 13 is fully

zs opened
Like this, in the tcmpcrature control region A of the

operation angle of thc motor actuator 28, thc opening rlcgrce
(operation position) of. the air mixing door 16 is continu-
ously changed from Lhe maximum coohng position of Hr/o to

.in the maximum heating position of the door opening degree=
l(X)'/o, so that the mixin ratio of the cool and warm air is
adjusted and the outlet temperature intn the vehicle com-
partment can be controlled.

At thc sante time as this, in the tempcraturc control rc ion
is A, Lhe outlet mode is changed in conjunction with Lhe

chan e of Ihe opening degree of the air mixing door 16 as
follows. That is, in an interval where Lhe operation angle
(objective value SWD) of the motor actuator 28 is 0 to 01,
the rotation angles of the defrnster door 20 and the font door

sn 26 among thc thrcc outlet morlc rloors become 0 through the
link mechanism 27 of FIG. 2, anil thc defroster opening
portion 19 and Ihe foot opening poruon Z4 are fully closed
On Ihe other hami, the rotation angle of the lace door 23
becomes maximum (rotauon angle=flc), anil the face outlet

as 22 is fully opened, so that the face mode in which air is
hloivn to the head side of the passenger is set

Next, in a range of thc operation angle=01 to 02, thc
defroster door 20 keeps thc fully closed state of the rlcfrostcr
outlet 19, and Ihe face door 23 anil the foot door 26

sn respectively open Lhe face outlet Z2 anil the foot outlet 24 at
a predetermined opening degree, so that the bi-level (B,'L)
mode in which air is blown to both the head side of the
passenger and the foot side is set In this range nf Hl to 02,
the opening rlc rcc of thc air mixin door 16 can be kept
constant. In a range of the next operation angle=02 to 03, the
doors ZU, Z3, aml 26 are not displaced, and Lhe bi-level mode
is kept.

Next, in a range of. the operation angle=03 to 04, the
rotation angle of the face door 23 becomes 0 so that the face
outlet 22 is fully closed, and further, the rotation angle of the
foot door 26 becomes niaximum (rotation anglc=fld) so that
thc foot outlet 24 is fully opcncd. Bcsirlcs, thc dcfrostcr door
20 is rotated by a small angle, anil the defroster outlet
poruon 19 ts opened by a small opemng degree. By this, Lhe

es foot mode in which air is mamly blown to the loot stde of
the passenger and a small amount nf air is blown to the side
of the window glass is set. Also in this range of 03 to H4, the
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opentng degree of Ihe air mixing door 16 ts I ept constant. In
a range of the next operation angle=04 to H5, the doors 20,
23 and 26 are not displaced, and the font mode is kept.

Ilere, m intermediate ranges ot'he operation angle=HI to
02, and 03 to 0, thc outlet mode doors 20, 23, 26 rotate, so
that thc opening degrcc of thc air-mixin door 16 is con-
stantly maintained.

As described above, in Ihe temperature control region A,
the change of the opening degree (outlet temperature
control) of the air miving door 16 and the switching
(switching amnng the respective modes of face, hi-level and
foot) of thc outlet mode can bc altcrnatciy carried out by the
change of thc operation an lc of thc one common niotor
achialiir 28.

When the passenger determines Ihe necessity of. removing
fog of the window glass and the defroster switch 33 is
switched on, at the step S132 of I'l(x 6, it is determined that
the instruction of the defroster mode has been issued, and the
proccdurc proceeds to step S134. At this step S134, a
prcdctcrmincd value a is added to the foregoing objective
value SWD, and the obtective value of the operauon angle
of the motor actuator 28 ts calculated as SW=SWD+ix.

This predetermined value ix is for forcibly increasing the
operation angle ot'he inotor actuator 28 to an angle range
larger than 06 (06&05) nf iilG 7, and hy additinn of this
prcdctcrmincd value m thc opcratinn angic of thc niotor
actuator 28 is shifted to thc defrnstcr setting region B
posittonml-outside of the range of the temperature control
region A

In this defroster setting region 33, the rotation angles of the
face door 23 and the fnnt door 26 become 0 so that both the
face npening portion 22 and the foot opening portion 24 are
fully closed, and further, thc rotation angle of thc dcfrostcr
door 20 bccomcs maximum (rotation angle=HI&) so that thc
defroster opemng portion 19 is fully opened. Thus, Ihe
defroster mode is seu By this, the whole amount of blown air
can be blown lo the mde of. the window glass, and the power
to remove the fog nf window glass can he everted at the
maximum Also in the defroster setting reginn l3, hy chang-
ing thc prcdctcrmined value a, thc opening degree of thc air
mixin door 16 is changed and the outlet temperature can be
controlled.

Further, according to this embodiment, since lhe air
mixing door 16 aml Ihe outlet mode doors 20, 23 and 26 are.

alternately operated hy the one mntor actuator 28 through
the hnk mechanism 27 shown in iilG 2, the folloiving
cUccts can bc obtained.

Herc, in an intcrmcdiatc range of thc opcratinn angle =05
to 06, the iool door 26 and deiroster door 2U rotates for
switching into the deiroster mode, so that the opening degree
of the air-mixing door 16 does nol change to mainlmn Ihe
maximum heating position.

That is, as already described nn the basis of FIG 2, the
link mechanism 27 is constructed such that in response to the
change of thc operation angle of the nutput shaft 28n of the
motor actuator 28, Ihe idle function where the door opening
degree is not changed and Ihe dmving funcuon where Ihe.

door opening degree is changed are alternately produced
thrnugh the temperature controlling link 270 and the outlet
mode link 274.

Thus, as shown in FIG. 7, in rcsponsc to the change of thc
operation an lc of the output shaft 28a of thc niotnr actuator
28, u is possible to alternately set Ihe intervals U lo 01, 02
to 03, 04 to 05, aml 06 to 07 where the opening degree of.

the air mixing door 16 is changed aml Ihe outlet mode doors
20, 23 and 26 are not changed, and the intervals 01 to 02,03
to 04, and H5 to 06 where at least one of the outlet mode

doors ZU, Z3 and 26 is rotated and displaced, aml the openin ~

degree of the air mixing door 16 is not changed
l3y this, since the one motor actuator 28 does not dove

both the air mixing door 16 and the outlet mnde doors 20,
23 and 26 at the same tinie, the number of doors driven by
thc one motor actuator 28 at thc same time can lie dccreascd,
and Ihe increase of the necemary operation torque (work
amount) of the motor actuator 28 can be suppressed.

33esides, the intervals 01 to HZ, 03 to 04, and H5 to 06 are
intervals where switching of the outlet mode is performed hy
the change of the opening degree of the outlet mode doors
20, 23 and 26, and since transit is made in a very short time
of about scvcral seconds, use of thc outlet mode doors 20, 23
and 26 in a state of a minute opemng degree can be avoided
Thus, il is also possible lo prevent such disadvantage as
generation of an abnormal sound due to abrupt reduction or
aiirupt enlargement of air tlow by the state of the minute
opening degree of the door.

Second Embodiment

In Ihe above emboihmenl I, in the temperature control
region A of the operation angle of Ihe motor actuator 28, as
the operation angle of the motor actuator 28 is increased, the
outlet mode is chan ed in the sequence of face mode bi-

as lcvcl mode foot mode. In the embodiment 2, in the tcm-
peraturc control rc ion A, a foot dcfrostcr mode is sct
subsequently to the foot mode.

The foot defroster mode is enerally used at a cold time,
and is a outlet mode in which substantially the same amount
of air is blown to the window glass side and the foot side of
thc passen cr from thc dcfrostcr opening portion 19 and thc
foot opening portion 24, so that both thc rcmovin power of
Ihe fog of the window glass and lhe healing power of the fool
of lhe passenger are raised.

In view of this, in the second embodiment, as shoivn in
FIG. 8, in a region of thc tcmpcraturc control region Awhcrc
thc operation angle of the motor actuator 28 bccomcs
maximum, that is, in a region (05n lo 050) where the AM

xo opening degree is adtacenl lo lhe maximum heatin ~ posiuon
and becomes maximum, the iool defroster mode is set.

Thus, in the second embodiment, as the operation angle of
thc niotor actuator 28 is increased, the outlet mode is
chan ed in thc scqucnce of face mode lii-lcvcl mode foot

xa mode Biol defroster mode in Ihe temperature control
re non A.

Third Emliodiment

In the second embodiment, in the region of thc tempcra-
turc control rc ion A whcrc thc operation angle of thc motor
actuator Zg beiximes maximum, Ihe fool defroster mode is
set. However, both the del roster mode and the foot dei roster
mode may be sel in Ihe defroster mode setting region B. The
embodiment 3 relates to a setting pattern nf such outlet
modes.

Specifically, as shown in FIG. 9, at the side (side of 06 to
06') where the operation angle of the motor actuator 28 is
small in Ihe defroster set ing region B, Ihe defroster door 20
is fully opened to set the defroster mode. Besides, at the side
(side of 07 to HT) ivhere the operation an le of the motor
actuator 28 is large in the defroster setting region li, both the
dcfrostcr door 20 and thc foot door 26 arc opcratcd to thc
positions of substantially thc same opcnin dcgrcc, so that
Ihe loot delroster (F/D) mode is set.

Incidentally, in the example of I'IG 9, at the time of the
defroster mode, the air-mixin door 16 is kept at the fully
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opened position (maximum heating position) to I hap the.

power to remove the fog of the ivindow glass maximmn.

Fourth Embodiment

FIG. IU shows the fourth emborliment, aml in ihe case
where both the defroster mnde and the foot defroster mode
are set in the defroster mode setting region 33, the foot
defroster (FrD) mode in which both the defroster door 20
and thc foot door 26 arc operated to positions of substan-
tially thc same opcnin dcgrcc is set at thc side (side of 06)
where the operation angle of the motor actuator 28 is small
Besirles, at the side (sirle of 07) where the operation angle of
the motor actuatnr 28 is large, the defrnster dnnr 20 is fully
opened to set the defroster mode

In thc cxamplc of FIG. 10, in both thc defroster mode and
the loot defroster mode, the opening rlegree of. ihe air-
mixing rloor 16 is changerl so that the blown air temperature.
can be adlusted.

Fifth Embodiment

According to the above-rlescribed first through fourih
embodiments, as shown in 11GS 7 to 11, in the intervals Hl
to 02, 03 to 04, and the like where the outlet mnde is
changed, only the nutlet mode donrs 20, 23 and 26n
rcrotatcd and displaced, and thc air mixin door 16 is
stoppcrl so that thc opening degree of thc air mixing door 16
is not changed. In the emboihment 5, as shown by the solid
line of FIG ll, the mr mixing door 16 is slightly returnerl to
the opening degree decreasing side (maximum cooling side)
in the interval 01 tn 02.

By this, thcrc is a merit that an adjustmcnt range (that is,
a outlet temperature adjustmcnt range into thc vehicle
compartment) of. the opening degree ol. the air-mixing door
in the bi-level mode can be enlarged.

According to the fifth embndiment, in the interval Hl to
02 whcrc thc outlet mode doors 20, 23 and 26 are rotated and
displaced, thc air mixin door 16 is also rotated and dis-
placerl at the same time. However, since the amount of
displacement of the air mixing door 16 is made small as
compared with the other intervaLs HU to Hl, HZ to 03, and the
like, an increase in the amount of work by driving nf the air
mixing donr 16 is slight and there is no problem

Besides, in the control charactenstics of FIG. 11, although
the opemng degree of. the air-mixing rloor 16 is kept mnstant
in the interval of. 03 to 04, the air mixing door 16 may be.

slightly returnerl to the opening degree decreasing side also
in this interval of 03 to H4

Sixth Embodiment

In the sixth embodiment, as denoted by the solid line of
FIG. 12, contrary to the fifth cnibodinient, thc air-mixing
door 16 is slightly increased to the opcnin degree increas-
ing sirlc (maximum heating side) in thc above range 01 to
02.

Here, a two-)lot chain line in FIG. 12 imhcates operanon
characteristics in which only the outlet mode doors 20, Z3
and 26 are rotated and displaced in the interval Hl to 02 like
the embodiments I to 4, and the air-miving door 16 is
stopped so that the opening degree of thc air-mixin door 16
is not changed Stihcn the face mode is chan ed to thc
bi-level mode, air having a large rauo of cool air is blown
from the side of the face outlet 22, and air having a small
ratio of cool air is blown from the stile of the loot outlet 24.
'I'hus, vvhen the face mode is changed to the bi-level mode
while the opening degree of the air miving dnor 16 is

constant like the operation characteristics of the two-dot
chain line in I'l(l 12, there is a case where the face side
outlet temperature becomes lower than that at the time of the
face mode immediately after the sivitching to the bi-level
mode, so that the passen cr feels that something is wrong.

On the other hand, according to the sixth cmborlimcnt,
with the switching to the bi-level mode, the air-mixing door
16 is sightly chan ed to the openmg degree increasing side
(maximum heating side). Thus, the face side outlet tempera-
ture immediately after the sivitching to the hi-level mode can
he made a level equal to that at the face mode. Ily this, the
face side outlet tcniperaturc can lic continuously (linearly)
changed from thc face mode to thc bi-level morlc, and thc air
conditioning feeling of thc passengn can bc improved

is
Seventh Lmhodiment

11GS 13A and 1313 shoiv results where operation torque
of the motor actuator 28 is measured under the condition of
hloiver speed highest speed (I li), and shmv variations of the
operation torque in thc case whcrc the air-mixing rloor 16
anil thc outlet niode rloors 20, 23 and 26 arc alternately
driven by the operanon pattern of the lourth embodiment
(FIG. 10). FIG. 13A shows measurement values of the
operation torque in the case where the outlet mode
changed from the face mode to the defroster mode, and I IG
1333 shoivs measurement values of the operatinn torque in
the case where thc outlet mode is changed from thc defroster
mode to the face mode contrary to thc former case

As is undcrstoorl from the results of FIGS. 13A and 13B,
l))

m accordance with the variations of the operation posnion of
the air mixmg door 16 and the outlet mode doors 20, 23 and
26, the operation torque is largely varied in the range of 0 I

to 0.6 N m. The operation torque of the air mixing door 16

is increased to 03 N m in thc case where thc air-mixing door
16 is changed from thc maximum heating position (position
of thc two-dot chain line of FIG. 1) to thc maximum cooling
side a tons( wind pressure.

The reason why the operation torque is increased to 0.4
N m by the driving of. the outlet motle doors Z3 anil 26 when
the face mode is changed to the bi-level mode is that the face
door 23 and the foot door 26 have relatively large door areas,
and thc amount of door rotation is also large. Under any
operation condition other than thc above, thc operation

as torque becomes a small value of 0.3 N m or less.
In the seventh embodiment, as the motor actuator 28, a

motor which can operate iT the operanon torque is 0 7 N m
or less, is used. Then, in the seven the embodiment,
especially, only under a condition ivhere the operation
torque is increased to a value larger than 0.7 N m, the air
mixing door 16 and thc outlet mode doors 20, 23 and 26 arc
alternately driven, and under a conrlition whcrc thc opera-
tion torque is decreased to 0.7 N m or less, the air-mixing
door 16 anil the outlet mode doors ZU, Z3 and 26 are dmven
at the same time

At the time of mode switchin from the face mode to the
defroster mode side, as shoivn in I'IG. 13A, if air mixing
door driving (driving of niaximum heating position-rloor
opening dcgrcc decreasing side) at the foot defroster mode

so and mode switching before or after that arc pnformed at thc
same time, ihe total of ihe operation torque is increasehl to
0.8 N.m or more, aml the motor actuator 28 becomes
inoperative

On the contrary, at the time of mode switching from the
as defroster mode to the lace motle side, as shown in FIG. 13B,

when air mixing door drivin (driving of maximum heating
position —door opening de ree decreasing side) at the foot
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mode and mocfe switching of fool mode bi-level mode are.

perfnrmed at the same time, the tntal of the operatinn torque
is increased to Ocg N m or more, and the motor actuator 28
liecomes inoperative.

Thus, in thc scvcnth cmbodimcnt, in an operation region
other than thc above conditions where the motor actuator 28
becomes inoperative, the air-mixing door 16 and ihe outlet
mode doors 2U, 23 aml 26 are driven at Ihe same ume.

FIG. 14 shows a specilic example of. an operation pattern
according to the seventh embodiment Rotation angles nf the
face door 23 and the foot door 26 are continuously changed
in the range of Hl tn 04 nf the operation angle nf the motor
actuator 28, so that an upper and lower outlet ratin in the
bi-lcvcl mode is changed, and further, thc opening degree of
the air mixing cfoor 16 ts continuously changecf.

Besides, rotation angles of Ihe defroster door 2U aml Ihe.

foot door 26 are continuously changed in the range of. 06, to
H7 of the operation angle of the motor actuator 28, so that an
upper and lower outlet ratin in the defrnster mode is
changed, and further, thc opening dcgrce of the air mixing
door 16 is continuously changed.

That is, in the ranges of 01 to 04 and 06'n 07 of thc
operatton angle of the motor actuator 28, the mr mixing door
16 and Ihe outlet mocfe doors 2U, 23, ancf 26 are dnven at the
same time. However, in the operation angle ranges, as is
understond from I'l(l 13, the nperation torque nf the motor
actuator 28 is lowered, so that a harmful effect nf an increase
in operation torque by concurrent driving docs nnt become
a problem in practice.

Like thc seventh embodiment, by prnvidin the interval
where the air mixing cfoor 16 and Ihe outlet mode doors 2U,
23 aml 26 are concurrently driven uncfer the comhuon where.
the nperation torque is lowered, the whnle operation angle of
the motor actuator 28 can be decreased, and the dnor driving
link mechanism 27 can be simplified by the decrease of the
whole operation angle.

Liighth L'mbodiment

In Ihe first embochment, both the temperature controlling
link 270 and the outlet mode link 274 of the door driving link
mechanism 27 are made to have the idle function where the
door npening clegree is nnt changed, so that the air mixing
door 16 and thc outlet mode dnnrs 20, 23 and 26 are
altcrnatcly driven in response to thc change of thc operation
angle of: Ihe one motor actuator 28. In Ihe eighth embodi-
ment shown in FIG. 15, Ihe ref le function of the link
mechanism is not used, but the air mixing door 16 and the
outlet mnde doors 20,23 and 26 are alternately driven by an
in termittent operation gear mechanism

Thc intcrmittcnt operation gear mechanism of thc
cmbochmcnt 8 will be specificall dcscribcd. A driving lever
50 is into rally coupled to thc output shaft 28a of thc motor
actuator 28, and a pin 51 is provided al lhe np portion of. Ihe
driving lever 50. First and second follower shafts 52 ancf 53
are disposed at both sides of the output shaft (driving shaft)
28a in parallel with each other. The first fnllower shaft 52 is
coupled to thc rotary shaft 16a of thc air mixing door 16
through a suitable link mechanism, and thc secnnd follower
shaft 53 is coupled to the rotary shafts 20a, 23a and 26a of
the outlet mode doors 2U, 23 ancf 26 through a suitable link
mechanism.

Geneva gears 54 aml 55 are integrally coupled to ihe Iirst
and seconcf follower shafts 52 and 53, respecuvely, ancf

groove portions 54a and 55a with which the pin 51 can be
engaged (fitted in) are formed at the outer periphery of the
(geneva gears 54 and 55 at intervals

ot'0'hus,

when the output shaft 28a makes a turn, the first
follower shafi 52 and the second fnllower 53 are alternately
intermittently rotated every tiO'hrough the Geneva gears 54
and 55 I.ike this, the air mixing dnor 16 and the outlet mode
doors 20, 23 ancl 26 can be alternately driven by using thc
intcrmittcnt operation gear mechanism.

Ninth Dmbodiment

The ninth embodiment relates to a door (air concfiuoning
instrument) driving apparatus including the link mechanism
27 shown in I'l(f 2 I irst, a prnblem tn be solved by the
ninth embodiment will be clcscribcd with rcfcrcncc to FIG
16. FIG. 16 shows a liasic structure of a door-clriving link in
an air conditioner for a vchiclc, in ivhich a clriving lever 62
is integrally coupled to an output shaft 61 of a motor actuator
60, and this drivin ~ lever 62 is coupled to a follower hnk 63
through one cnupling rod 64 Coupling portions of lieth ends
of this coupling rod 64 form movable joints rntatafile with
respect to thc driving lever 62 and the folloiver link 63.

Like this, when thc driving Icvcr 62 is coupled to thc
follower link 63 through the onc coupling rod 64, thc
relauon between a transmission chrecuon C of operauon
force from the coupling rod 64 and a rotauon direcuon D of
Ihe follower hnk 63 is always changecl by the posnion
(angle) nf the coupling rod 64. Here, the operatinn force
transmissinn direction C is a longitudinal direction of the
couplin rod 64, and the rotation direction D is a ri ht-angk
direction to a nomial connecting a rotation ccntcr 63a of thc
follower hnk 63 anil the coupling portion (movable lmnt) of
Ihe couplin ~ rod 64.

An angle m between the operauon force transmission
direction C and the rotation directinn 17 is ahvays changed
by the position nf the coupling rod 64. In I I(i. 16, at a solid
linc position of thc coupling rocl 64, the angle cx-O, and in
this state, since thc operation force transmission direction is
coincident with thc rotation direction D, an operation force
(force in a pushing direction or force in a pulling direcuon)
is most easily Iransmiued from the coupling rod 64 to the
follower hnk 63

xo
On the nther hand, in the case where the nperation force

transmissinn direction ('s positioned nn Ihe rotation center
63a of thc follower link 63, thc angle xx=90', and in this
state, since thc operation force transmission direction C is
deviated from the rolauon direction D by 90', the operauon
force (force in the pushing direction or force in the puffin ~

direction) can not be transmiuecl from the coupling rod 64 to
the fnllower link 63.

gpecihcally, when the angle cx is increased to 60'r more,
it becnmes hard to transmit the nperatinn fnrce from the
couplin rocl 64 to the follower link 63. On this account, in
thc door driving link mechanism of FIG 16, in order to
prevent Ihe angle o from increasing to 60'r more, the
operation angle (rotation angle) of the link mechanism is
restricted within the range of afiout 120'.

Incidentally, ivhen the cnuplin md 64 is located at the
position of angle a=9(f', this pnsitinnal relatinn is such that
transmission of thc operation force from thc couplin rod 64
becomes impossilile, and thc position of this angle ex=90's

sti called a change point in thc prcscnt specification.
When thcrc occurs a necessity of setting thc operation

an Ic of the link nicchanism to 180'r morc, in the door
drivin ~ link mechanism of FIG. 16, the coupling rod 64
passes throu h the change point in the middle of the opera-

ss tion (rotation) without lail, and there occurs a state where the
operatinn force can not be transmitted from the couplin md
64 tn the follower link 63. 'I'hus, in the door drivmg link
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mechanism of FIG. 16, it is impossible lo dnve ihe follower
hnk 63 at the operation angle exceeding 180', and il cannot
cope with a rcqucst of setting a wide operation angle range.

In view of the above, the ninth embodiment has an olO&ect

to provxle a rioor dnving apparatus in which even if. an
operatton angle of a link mechanism is changed, an opera-
tion force can bc always easily transmitted from thr cou-
plin rod 64 to thc follower link 63, and the folio&vcr link 63
can be driven over a wide operation angle range.

FIG. 17 shows a door driving link mcchanisni according
to thc cmbodimcnt 9, and two driving levers (driving side
members) 62a and 62b are integrally coupled to the output
shaft 61 of the motor actuator 60 ilere, the tivo driving
levers 62a anil 62b are arrangeri such that their center hnes
in Ihe respective longiluthnal direchons are deviated from
each other by a predctcrmined angle (specificall 90'), and
arc coupled to the output shaft 61. On this account, coupling
portions bctwccn two coupling rods 64a and 64b and thc two
driving levers 62a aml 62b are deviated from each other by
90'ith respect lo Ihe center (rotation center of. Ihe ilriving
lever) of the output shaft 61.

Tip portions of the Iwo dnving levers 62a and 62b are.

coupled lo the dial-shaped follower linl (follower side.
member) 63 through the separate coupling rods 64a and 646
in parallel. Coupling portions of both ends of the tivo
coupling rods 64a and 64b form movable joints rotatablc to
thc driving levers 62a and 62b and thc follower link 63.

Rotary shafts of air conditioning doors to be driven are
rcspcctivcly coupled to the output shaft 61 and thc follower
link 63, aml thc air conditioning doors are opcncd and closed
in accordance with Ihe rotation displacement of. ihe oul put
shaft 61 and the follower link 63. In this example, the two
coupling rods 64a and 64b are sel into linear shapes of. Ihe.

same size
Because of Ihe structure as descnbed above, an angle 3

between a normal L'I connecting the rotation center 63a of
the follower hnk 63 to the coupling portion (movable joint)
of the one coupiingrod 64a and anormal E2 connecting the
rotation center 63a of the follower link 63 to the coupling
portion of (movable joint) of thc other coupling rod 64b is
always I ept to the same value (90') as the angle I as shov:n
in FIGS. 18A to 18C.

FIGS. 18A to 18C arc operation explanatory views of thr
hnk mechanism according lo the ninth emboriimenu FIG.
18A shows a slate of. operation angle=O', FIG. 18B shows a
state of operation angle=)30', and i)IG 18C shows a state of
operation angle 160'.

FIG. 19 is a characteristic view shov:ing a state where Ihe.

angles o of the two coupling rods 64a and 646 are changed
in accordance with the operation angle of the link mecha-
nism Since thc angle o between thr normal El of thc onr
coupling rod 64a and thr normal E2 of thr other coupling
rod 64b can bc always kept 90's described above, thr
angles ex of the Iwo coupling rods 64a anti 64b are changed
reciprocallv.

That is, at the point of operation angle=ex, when the angle.
u of the one coupling roil 64a becomes the maximum value.
(90'), the angle xx of. the other coupling rod 646 becomes the.

minimum value (0'). Besides, at the point of operation angle
=c, when the angle rx of the one coupling rod 64a becomes
thc minimum value (0'), thc angle o of the other coupling
rod 64b becomes the maximum value (90'). When thr
operatton angle is an inlermethate point b between the points
'*a'nd "c", Ihe angles o of. both the coupling rods 64a anil
64b become the same value (450). That is, when the angles
o of both the coupling rods 64a and 646 are summed, it
becomes ahvays 90'.

Like Ibis, since the total of. Ihe angles of. both the couplin ~

rods 64a aml 64b is always kept 90'ith respect to the
change of thc operation angle, even if onc of both thc
couplin rods 64a and 64b is positioned at the change point
of the an le o=)90', the other coupling rod is pnsitioned at
the angle rx and in a state where the operation force is most
easily transmiued. As a result, the follower link 63 can be
rotated anil dnven in a wide operation angle range exceethn ~

Ihe upper limit (about 120') oi. Ihe operation an le range of
the link mechanism of I l(i. 16, for example, in the range ofiu
at&out 360'n the specific example of I l(IS. 17 through 18C

Further, since the total of the angles o of both the coupling
rods 64a and 646 is always kept 90', even if the operation
angle is arbitrarily changed, the operation force can be easily
transmitted from thc couplin rods 64a anil 64b to the
follower link 63. Further, since thc total of the angks o of
both thc couplin rods 64a and 64b is always kept a constant
value of 90', Ihe operation force of the follower link 63 can
be always kept substantially a constant value. From these, it
becomes possible to reduce the necessary torque of the
motor actuator 60 and to use an inexpensive and low output
one as the motor actuator 60.

Tenth Lmbodiment

In the above described ninth embodiment, since the tive
zs

couplin rods 64a and 64b arc sct into thc linear shapes of
thc sante size, as shown in FIG. 18C, when thc operation
an lc of thc link mechanisni becomes 160', thc positions of
Ihe two coupling rods 64a and 64b become close to each
other. Thus, when the operation angle exceeds 160', inter-

lo
ference bet&veen the tivo couplin rods 64a and 646 occur,
and the link mechanism becomes inoperative. That is, the
operation angle ran c of thc link mechanism is rcstrictcd by
the interfcrcncc between thc two coupling rods 64a and 64b.

Then, the tenth embodiment has an oblect to further
enlarge the operation angle range of thc link mechanism, anil
for that purpose, as shown in FIG. 20, two coupling rorls 64a
and 64b are respectively formed lo be bent into C-shape, so
Ihal lhe center portions of Ihe Iwo coupling rods 64a and 64b
are respectively made to become hollow like a concave
shape Then, the two couplin rods 64a and 646 are arranged
so that the C-shaped bent shapes of both are directed outside
(in other ivords, thc concave bottom portions come away
from each other).

In the tenth embodiment, a disk-shaped drivmg link 65
scrvin as thc two drivin lcvcrs 62a and 62b of thc ninth
embodiment is integrally coupled to the output shaft 61 of
Ihe molor aciuator 60.

This drivin link 65 is coupled to thc follower link 63

s,& throu h the tivo coupling rods 64a and 64b. Coupling
portions of both amis of. Ihe two coupling rods 64a and 64b
form movable loints rotatable to the dnving linl 65 and the
follower link 63, respectively.

In FIG. 20, when a solid line posiuon of the two coupling
rods 64a and 64b is made an operation angle=0'f the link
mechanism, a two-dot chain line position is a pnsition of an
operation angle=180'n the range of Ibis operation angle
=0'o 180', since thc tivo coupling rods 64a and 64b have
rcspcctivcly the C-shaped bent shape, thc one side coupling

st) portions of thc rcspectivc coupling rods arc positioned in thc
opposite side C-shaped concave poruon each other, and the
mterference between Ihe couphng rods can be avoided. By
this, C, in the tenth embodiment, it becomes possible to
increase the operation angle range of the link mechanism to

ss 180'or niore.
Besides, the connection portions between the Iwo cou-

pling rods 64a and 646 and the driving link 65 are arranged
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so that they are deviated v:ith respect lo the center of lhe.

output shaft 61 by a predetermined angle (specifically, an
angle near 90') I.ike this, l&y setting the deviatinn angle of
90'etween the coupling pnrtions nf the two coupling rods
64a and 64b, thc characteristics of thc angle o shown in FIG.
19 can bc obtained with respect to thc change of thr
operatton angle of the link mechanism. On this account, also
in lhe tenth embodiment, the operation force can be always
and easily transmitted from the coupling rods 64a and 64b
to the follower link 63 ivithout fail

Inctdentally, the link mechanism of FIG. 2 explainerl as
the door dnving link mechanism 27 of the first embodiment
embodies the idea nf the tenth embodiment. In the link
mechanism 27 in FIG. 2, thc output shaft 28a of the motor
actuator 28 corresponds to thc output shaft 61 of the motor
actuator 60 of thc tenth cmbodimcnt, thc temperature con-
trolling link 270 corresponds lo the dmving linl 65 of. Lhe

tenth embodiment, the outlet mode link 274 correspomls io
the folio&ver link of the tenth embodiment, and the coupling
rods 276 and 277 correspond to the cnupling rods 64a and
64h of thc tenth embodiment, rcspcctivcly.

The couphng rods 276 and 277 in FIG 2 are alan formed
into ('-shaped bent shape similarly to the tenth embodiment,
anil further, thc couplin portions between the coupling rods
276 and 277 and thc tcmpcraturc controlling link (driving
hnk) 270 are arrange)i so thai they are rleviaterl with respect
to the center of. Lhe output shaft 28a by a prerleterminerl
angle ( (specilically, an angle near 90').

From lhe above, lhe link mechanism 27 in FIG. 2 exerts
the same function and el(eel as lhe tenth embodiment, and
the operation angle of. the motor actuator 6U is made 190's
indicated l&y the hnrizontal axis of Fl(i 7.

1.'leventh Embodiment

In the ninth and tenth einbodiments, the two coupling rods
64a and 64b are arranged at nne surface side of the follower
link 63. In the eleventh eml&ndiment, as shown in I'l(iS 21A
anil 21B, thc coupling rods 64a and 64b are arranged at both
surfaces of thc follower link 63 and thc driving link 65. That
is, in the example of. FIGS. 2IA and 2IB, the one coupling
rods 64a is disposed at lhe rear surface side of the follower
link 63 and the driving link 65, and the other coupling rod
64b is arranged at the surface side nf the follniver link 63 and
the driving link 65.

According to the eleventh embodiment, the interference
l&etween the two coupling rnds 64a and 64/& disappears In
FIGS. 21A and 21B, rcfcrence nun&eral 66 desi nates a
rotary shaft of thc follower link 63.

Twelfth Eml&odimrnt

Thc twelfth cmbodimcnt is a modification of thc eleventh
cmborhmcnt As shown in FIG. 22, the rotary shafts 66 and
61 of thc follower link 63 and the driving link 65 arr
disposerl to be apart from both the linis 63 and 65 by a
predetermined interval in an axial direction, the dnving linl
65 is integrally coupled to the rotary shaft 61 through a
coupling lever 67a and a coupling pin 68a, and the folio&ver
link 63 is integrally coupled to thc rotary shaft 66 through a
couplin lcvcr 67b and a couplin pin 68b.

One end nf a cnupling rod 64a disposed at the back sides
(surfaces at thc side of thc rotary shafts 61 and 66) of thr
driving link 65 and thc follower link 63 is rotatably coupled
to the coupling pin 68a of the dmving linl 65, and Lhe other
end is rotatably coupled lo the couphng pin 68b of lhe
follower link 63. The front surface sides of. Lhe driving linl
65 and the follower link 63 are coupled by annther coupling
rod 64a.

By this, oilset arrangement of both the rotary &halts 61
and 66 of the driving link 65 and the follower link 63 can be
made in the ran e ivhere interference ivith the coupling rod
64a does not occur. Thus, when the follower link 63 rotates
around thc rotary shaft 66 anil thc driving link 65 is rotatcrl
around the rotary shaft 61, thc intcrfcrcncc between thc
couphng rod 64a positioned al Lhe side of the rotary shaf(s
61 anil 66 and Lhe rotary shaf(s 61 aml 66 disappears. As a

result, the follower link 63 can be rotated many times by
360'r more by the operation force transmitted through the
two toupling rods 64a and 646 from the drivin link 65.

Thirteenth Eml&odimenl

FIGS. 23 to Z5 show the thirteenth embodiment, which
mtenils lo simphly Lhe link mechanism Z7 in FIG 2.

The link mechanism Z7 in FIG. Z is constructeil such that
the temperature controlling link 270 is coupled to the output
shaft Zga of the motor actuator 28, and the outlet mode link
274 is coupled to this tenipcraturc controlhng link 270

co throu h the two coupling rods 276 and 277.
Thus, thc plurality of i(lie portions 271a, 278a, 279a, and

280a and lhe plurality of driving portions 271b, Z78b, 279b,
and 28Ub are alternately formed in the cern groove of Lhe

temperature controlling hnk Z70 anil the cern grooves 278,
279, and 280 of the outlet mode link 274, respectively, and
the air mixing door 16 and the outlet mode donrs 20, 23 and
26 arc alternately rlrivcn.

As a result, thc long and complicate(1 shape cam grooves
278, 279 and 280 niust bc formcrl in thc outlet mode link

I)
274, which cause complication and enlargement of Lhe link
mechamsm 27.

Then, m the thirteenth emboihment, as shown in FIGS. 23
to 25, a distribution link 70 is additionally provided at the
input side (motor side) of the outlet mode hnk 274, so that
thc cam roovc shape of thc outlet morlc link 274 is
sinipliticrl. In thc thirtccnth embodiment, thc temperature
controlhng hnk Z7U in FIG. Z is removed, and instead
thereof., a link mechanism including a temperature control-
ling inlermediale lever 80 is providerl.

FIG. 25 is an enlarged view showing the distribuuon link
70. The distribunon link 70 is a plate-like member, and the
output shaft 28a (I'IG 24) of the motor actuator 28 is
coupled to a center hole portion 71 so that the distrfi&ution

js link 70 is rotated integrally ivith the output shaft 28a I'irst
anil second cam tgoovcs 72 anil 73 arc formed along thc
outcr pcriphcral portion of thc distribution link 70. Thc first
cam roove 7Z is fiir driving lhe air-mixing door 16, and Lhe

second cern groove 73 is fiir dnving the outlet mode doors

so 20 Z3 anil 26.
In FIG. 24, the temperature controlling intermerliate lever

80 is rotated around a rotary shalt 81, and includes a pin 82
slidably fitted in the hrst cam reeve 72 Besides, one end
portion 83a of a coupling rod 83 is rotatably toupled to the
intermediate lever 80, and the other end portion 83b of the
couplin rod 83 is rotatably couplcrl to thc rlnving lever 272
of the air-mixing door 16.

An outlet niode intcrmerliate lcvcr 84 is rotated arounrl a
rotary shaft 85, and includes a pin 86 shdably titted in thc

a) second cam groove 73. Onc cnd portion 87a of a coupling
rod 87 ts rolatably coupled to the intermeihale lever 84, and
lhe other encl portion 87b of. Lhe coupling rod 87 is rotatably
coupled to the outlet mode link 274.

The outlet mode linl 274 is rotated around a rotary shalt
as 275 similarly Lo lhe link mechanism Z7 in FIG. Z, and three

cern grooves, that is, a defroster cam groove 278, a face cern
groove 279, and a foot cam reeve 280 are formerl.
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However, in the thirteenth embodiment, as cfescribed later,
since the idle function for alternate driving is concentrated
to the first ancl second cam grooves 72 and 73 of the
distribution link 70, the idle function for alternate driving
bccomcs unncccssary for thc cern grooves 278, 279 and 280
of thc outlet mode link 274. Thus, it becomes unnecessary
to provxle portions corresponding to the arc-like idle por-
tions 278a, 279a, and 260a of FIG. 2 in the cern grooves
278, 279 and 280 nf the embodiment 13, and mainly, grnove
shape portions cnrresponding to the driving portions 278b,
279b and 280b ot''l(f. 2 have only to be prnvided

A first pin 89 of a dcfrostcr intermediate icvcr 88 is
slidably fittccl in thc defroster cern groove 278, and this
intcrmcdiatc lever 88 is rotataf&lc around a rotary shaft 90.
Besicfes, the intermechate lever 88 includes a second pin 91,
anil this secoml pin 91 is slufably liuecf in a groove poruon
281a formed in the driving lever 281 of the defroster door
20. Ify this, when the intermediate lever 88 is rntated, the
dcfrostcr cloor 20 can bc rotated around the rotary shaft 20a
through thc driving lever 281.

A pin 285 of thc driving lever 282 of the face door 23 is
slidably litted in the face cern groove 279. Similarly, a pin
29U of the driving lever 283 of. the foot door 26 is slidably
Iinecf in the foot cern groove 280.

In the distribution link 70, the first cam groove 72 for
drivmg the air miving door and the second cam gronve 73
to for drivin thc outlet mode door are provided vvith idle
portions and driving portions alternately formed to realize
thc operation pattern in FIG. 10 (fourth embodiment). By
that, the pin 82 anil the pin 86 are ahernately cftspfaced by
the operation angle of. the cftstrtbuuon link 70.

First, an example of a spec&lie shape of. the lira( cern
groove 72 for driving the air-mixing door &vill be described
In I'IG 25, a first idle portion 72a is a portion for idle
operation bct&vccn thc operation angle 0 I and 02 in FIG. 10,
ancl a second idle portion 72b is a portion for idle operation
between the operation angle 03 aml 04 in FIG. 10. A thircf
&elle portion 72c is a portion for idle operation between the
operatton angle 05 ancf 06 in FIG. 10, aml a fourth idle
portion 72d is a portion for idle operation bet&veen the
operation angle 06'nd HTin IIG 10

l&riving portions 72e to 72i are provided alternately ivith
thc rcspcctivc idle portions 72a to 72d in the first can&

groove 72, and by this drivin portions 72e to 72i, drivin
(opentng degree adjustment) of the air-mixing door 16 in the.

interval of the operation angle OU to 01, the interval of 02 to
H3, the interval of 04 to 05, the interval of 06 to H6', and the
interval of 07'o 07 are carried out

Nevt, an example of a specific shape of the second cam
groove 73 for driving thc outlet niodc door wili l&e described.
A first idle portion 73a is a portion for idle operation
bctwccn thc operation angle OU and Ol (at thc time of thc
face mode) in FIG. 10, aml a secoml idle portion 73b is a

poruon for idle operation between the operahon angle 02
and 03 (at the time of the bi-level mnde) in 11G 10 A third
idle pnrtion 73c is a portion for idle operation bet&veen the
operation angle 04 and 05 (at thc time of the font mode) in
FIG. 10, a fourth idle portion 73d is a portion for idle
operation between thc operation an lc 06 and 06'at the time
of the fi&ot defroster mode) in FIG. Hk and a lifth sf le portion
73e is a portion for idle operation between the operauon
angle HT and 07 (at the time ot'he defrnster mode) in 11G
10.

Driving portions 73( to 73i are provxfed alternately v:iih
the respective idle portions 73a to 73e, and by this driving
portions 73f tn 73i, driving (outlet mode sivitching) of the

outlet mode doors ZU, Z3 aml 26 in the interval of the
operation angle HI to HZ, the interval of 03 to H4, the interval
of 05 to 06, and the interval of 06'o 07're carried out

According to thc thirtccnth embodiment, since thc idle
function for alternate driving is concentrated to the lirst anti
second cern grooves 72 and 73 of the distnbution link 7U, it
is unnecessary to set the idle iuncuon for alternate dnving in
the cam grooves 278, 279 and 280 of the outlet mode link
274. Thus, in the cern grooves 27S, 279 and 280 nf the outlet

'" mode link 274, it is unnecessary to proviclc portions corrc-
sponclin to thc arc-shapccl idle portions 278a, 279a ancl
280a in FIG. Z, so that the cern grooves Z78, 279 anti 2SU
can be made to have greatly shortened anil simple groove
shapes as compared with those in FIG. Z.

is Besides, by concentrating thc idle function to thc scconcl
cern groove 73 of thc distribution link 70, the lengths of thc
cern grooves 278, 279 ancl 280 of the outlet moclc link 274
can be made short, so that it becomes possible to decrease
the rotation angle of. the link 274. Thus, the distribution link
70 has only to be coupled to the outlet mode link 274
through the one coupling rod S7.

Besides, by concentrating the idle function for thc air-
mixing door to the lirst cern groove 7Z of the chstnbuuon
link 70, it is possible to make the distribution link 711 servezs
also as the temperature controlling link 27U in FIG. 2 Thus,
only the simple link mechanisin includin the temperature
controlling intemiediate lever 80 is sufiicient for the link
mechanism for driving the air-mixing door 16.

In the thirteenth embodiment, the operation force oi'he
distnbuhon link 70 ts transmittecl to the driving lever 272 of
the air-mixing door 16 through the intermediate lever 80 and
the coupling rod 83. I lowever, when the driving lever 272
can bc clisposcd in thc vicinity of thc distribution link 70, the
driving lcvcr 272 is disposed at the position of thc intcrme-
diatc lcvcr 80, thc pin 282 fitted in thc cam roove 72 is
provided at the driving lever 27Z, and the dnving lever 272
may be chrectly driven by the distnbution link 70.

On the contrary, when the distance between the driving
sc lever 272 and the clistribution link 70 is large, both 272 and

70 niay bc coupled by using a cable or thc like instead of the
couphng rod 83. Similarly, the distnbution link 7U may be
coupled to the outlet mode link Z74 by using a cable or the
life instead of the couplmg rod 87.

as
Fourteenth Embodiment

In thc link mechanism 27 in FIG. 2 (first cmbodimcnt), the
tempcraturc controlling link 270 is coupled to thc output
shaft 28a of. the motor actuator ZS, aml this temperature

so
controlhng link 27U is coupled to the outlet mode hnk 274
through the two coupling rods 276 and 277. In the fourteenth
embodiment, as sho&vn in I'IG. 26, both the links 270 and
274 arc made disk-shaped, gears 270a ancl 274a arc rcspcc-
tivcly forniccl at thc outcr periphery of both thc chsk-shapccl
links 270 and 274, both thc cars 270a and 274a arc macle
to engage with each other, and the operation force
transmitted from the temperature controlling link 27U to the
outlet mode link 274 by gear coupling.

Fifteenth Embochment

FIG. 27 shows embodiment 15. An air blower porhon 101
havin ~ a built-in centnfugal fan 1UU is integrally lormed in
an air conditioning unit 10 of this embodiment, and an

ss evaporator IZ (not illustrated), an msideioutsicfe air switch-
ing box, and the like are connected to a suction port 102 of
the air blower portion 101
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Besides, in Ibis embodiment, a healer core 13 ts substan-
tially horivontafly disposed in an air conditioning case 11,
and blown air passes through a core portion 13a nf the heater
core 13 from an upper portion to a lower portinn A plate-like
air-mixing door 16 is positioned above thc heater core 13
anil is rotatablc around a rotary shaft 16a.

Besules, in Ibis embodiment, as an outlet mode switching
door, one rotary door 103 is rota(ably disposed in the air
condittomng case ll. This rotary door 1U3 includes a rotary
shaft 104 and a door surface 105 fnrmed concentrically ivith
the rotary shaft 104 and made ot' semi-cylindrical shape
Then, such structure is adopted that the door surface 105 is
rotated at a prcdctcrmincd position in an outward radius
direction of thc rotary shaft 104, so that a defroster outlet 19,
a face outlet 22, and a foot outlet 24 are opened and closed.

One end of the rotary shall. 104 of: the rotary door 1U3 is
protruded nuts(de of the air conditinning case 11, and is
integrally coupled to one end ot' driving lever 106 'I'he

other end of this driving lever 106 is rotatahly coupled to one
encl of a coupling rod 107. Thc other cnd of this couplin rod
107 is rotatably coupled to one cnd of a link lever 108, and
the other end of. Ihw linl lever 108 is integrally coupled io
a rotary shaft 109.

One enrf of a linl lever 11U is integrally coupled Io Ibis
rotary shaft 109, and a pin 111 is provided at the other end
of this link lever 110

On the other hand, a distribution link 70 has the same
function as thc distribution link 70 of thc embodiment 13
(FIGS 23—25), and is a disk-like member rotating integrally
with the output shaft 2ba of. Ihe motor actuator 28. A Iirst
cern groove 72 for dnving the mr mixing door 16 anrf a
seconrf cern groove 73 for driving the rotary door 103 are.

formed in the distribution link 70 The pin 111 is slidably
fitted in the second cam groove 73.

One end of a driving lever 112 is integrally coupled tn the
rotary shaft 16a of the air-mixing door 16, and a pin 113 is
provided at the other end of this driving lever 112 This pin
113 is slidably fitte in thc first cam groove 72.

In order tn alternately drive the air mixing door 16 and the
outlet mode switching rotary door 103, similarly to thc
thirtccnth embodiment, idle portions and driving portions
arc altcrnatcly formed in thc first cam roove 72 and thc
seconrl curn groove 73, aml by that, Ihe pin ill and Ihe pin
113 are alternately (hsplaced by the operation angle of. Ihe
distrihutinn link 70.

According to the lifteenth embodiment, ihe lirst and
seconrf cam grooves 72 and 73 for alternately dnving the air
mixing dnnr 16 and the outlet mode switching rotary door
103 are prnvided together in the distribution link 70 made of
onc disk-like member, and the pin 113 of the driving lever
112 at thc side of thc air mixing door 16 and thc pin 111 of
thc link mechanism at the side of thc rotary door 103 arc
engagerf with Ihe first anrf secoml cam grooves 72 aml 73, so
that the air mixing door 16 and Ihe outlet mode switching
rotary door 103 can he alternately driven I'hus, the link
mechanism for driving both the doors 16 and 103 can he
simplihcd and the number of parts can bc greatly reduced.

In the fifteenth embodiment, lieth the driving lever 112 at
the side of the air mixing door 16 and the link mechanism
(106 through 11) at thc side of thc rotary door 103 arc
disposed at thc hack side (deep side of the paper face of FIG.
27) of the distribution link 70. However, Ihe dnving lever
112 at Ihe side of the air mixing door 16 may be disposed at
one side of both Ihe front aml bacl surfaces of ihe distri-
bution link 70, and the link mechanism (106 through 111) at
the side of the rotary door 103 may be disposed at the other

side. By doing so, there does not occur interference between
the driving lever 112 at the side of the air-mixing rloor 16

and the link mechanism (106 through 111) at the side of the
rotary door 103.

Sixteenth Embodiment

FIG. 28 shows the sixteenth embodiment, anil in this
embodiment, both an air-mixing door 16 aml a outlet mode
switching door H4 are constituted hy him doors I lere, the

1(i
film door is made of a ivell-known him-hke member in
vvhich an opcnin portion is provided m a flexible resin tilm
material.

One end porhon of. the air mixing lilm door 16 and one
end of the outlet mode sivitching film door 114 are respec-
tively coupled to driving shafts 115 and 116, and the other
end portions are respectively coupled to follower shafts 117
anil 118. Besides, intcrmcdiatc uidc shafts 119, 120 and 121
for uiding movemcnt of thc film doors 16 and 114 arc
disposed between the driving shafts 115 anil 116 aml the
follower shafts 117 aml 118.

On the other hand, a distribution hnk 70 is rotated
integrally with an output shaft 28a of a motor actuator 28
siniilarly to the distribution link 70 in thc thirtccnth or

-s lifteenth embodiments, and a first cern groove 7Z for dnving
Ihe air mixing lilm door 16 and a secoml cern groove 73 for
drivin ~ the outlet mode switching lilm door 114 are formed
in the distribution link 70

Besides, a ear 115a is formed in thc rlriving shaft 115 of
so thc air mixin filni rloor 16, a gear 122 is engaged with this

gear Hga, and one end of a link lever 1Z3 is integrally
coupled to a rotary shafi 1Z2a of this gear IZ2. A pin 124 is
provided at the other end of this link lever 123, and this pin
124 is slidably titted in the first cam groove 72.

The driving shaft 116 of thc outlet mode switching tilm
door 114 is also coupled to the seconrl cam roove 73
Ihrough a similar mechanism, that is, a gear 116a, a gear
1Z5, a link lever 126, anil a pin 1Z7. Reference numeral 125a
designates a rotary shaft of the gear 125. I'he rotation of the
input side is increased and transmitted to Ihe output side hy
the cn agcment bctwccn thc input side gear 122 anil the
output side gear 115a and the cngagcmcnt betwccn the input
side gear 125 and Ihe output side gear 116a.

Also in the sixteenth embodiment, when the distribution
as

link 70 made of one disk-like member is rotated hy the
motor actuator 28, thc driving shaft 115 of thc air mixing
film rloor 16 and the driving shaft 116 of thc outlet mode
svvitchin filni door 114 arc altcmately rotated anil driven,
and Ihe air mixin ~ door 16 and the outlet mode switchin ~

so
rotary door 103 can be alternately driven.

In the sixteenth embodiment, both the air-mixing door 16
and thc outlet mode switching rloor 114 are made of thc film
doors. However, thc sixtccnth cmliodiment can lic applicrl to
he a case where the air mixmg door 16 anil the outlet mode
switching door 114 are made of: slide doors. Here, the slide
door is such that a ri nd plate door is hnearly slid anil moved

Seventeenth Embodiment

11G. 29 shows the seventeenth embodiment, and in this IS
cmborlimcnt, similarly to thc first cmborlimcnt, all of an air
mixing door 16, a rlcfroster door 20, a face rloor 23, and a
foot door 26 are made of: phite doors. Pins Z73, 284, 285 and
288 are respecuvely provided al up eml portions of. dnving

ss levers 272, Zgl, Z82, Z83 (the reference characters are the
same as those in 11G 2) coupled to rotary shafts lha, 20a,
23a, and 26a of the doors 16, 20, 23 and 26.
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On the other hand, a cern groove 72 (corresponrfing to Ihe.

cam groove 271 in I'IG 2) fnr driving the air mixing door
16, a cam grnove 278 fnr driving the defroster door 20, a
cam groove 279 for driving the face door 23, and a cam
groove 280 for rlriving thc foot door 26 arc provided in a
distribution link made of a disk-like mcmbcr integrally
rotating with Ihe output shaft 2ba of. Ihe motor actuator 28.
The pins 273, 284, 285 anil 288 are slidably litted in lhe cam
grooves 72, anil 278 to 280, respectively

Also in the cam gronves 72, and 278 to 280, idle portions
and dnving portions are alternately formed tn alternately
driving thc air mixing plate door 16 and thc outlet niode
switching plate doors 20, 23 and 26.

Accordin to thc seventeenth embodiment, vvhen the
distnbution link 70 w rotated by the motor actuator 28, it is
poastble to alternately rotate and dnve Ihe air mixing plate.
door 16 anil the outlet mode switching doors 20, 23 and 26
thrnugh the rlriving levers 272, 281, 282 and 283

Eighteenth Embodiment

In the system of Ihe Iirst embodiment shown in FIGS. 1—7,
alsn in the defroster setting region B, the nutlet temperature
can lie autnmatically controlled by changing the predeter-
mined value as follows; That is, FIG. 30 schcmaticafly
shows thc change of thc opening de rec of the air mixing
door 16 aml the switching of the outlet mode in response io
the change of Ihe operation angle of. Ihe motor actuator 28,
and when an instruction of. the defroster mode is issued, an
objective value SW nf the operatinn angle of the motor
actuator 28 is calculated by the following nmnerical expres-
sion.

xiv = klm — awol + a

= 5WD+a

In the above expression, Ox is an intermerfiate operation
angle of the range 05 to 06 where the opening degree of the
air-mixing door 16 is kept the maximum heating position
Thc cocfficicnt kl is for correcting a diff'ercncc between a
ratio (inclination) of an opening degree change of thc air
mixing door 16 with respect to thc operation angle of thc
motor actuator 28 in the foot mode and a rauo (inclination)
of an opemng degree change of Ihe air mixing rfoor 16 v:iih
respect to the nperation angle nf the motor actuatnr 28 in the
defroster mode. In the case where the ratins of the opening
degree change of the air mixing door in both the modes are
thc same, thc coclhcicnt kl=l, and in this case, D=Z (Hx-
SWD).

Like this, in thc dcfrostcr scttin region, thc air mixing
door opening dc rcc is changed by thc increase of thc
operation an lc of thc motor actuator 28 from the maximum
healing position of. Ihe opening degree=100% lo lhe side
where Ihe opening ilegree is decreased, aml the operation
angle o nf the additinn is determined in accordance with the
diiference between the operation angle Hx of the motor
actuator at thc maximum heating position of the air mixing
door opcmng dcgrcc=100%i, and the SWD, so that thc air
mixing rloor opening degree immcdiatcly before the
defroster mode selhng can be continued even after Ihe.

defroster morfe setting.
Thus, the control of the outlet temperature can be

smoothly continued before aml after the defroster mode
selttng, and the outlet temperature can be excellenlly auto-
matically controlled even in the defroster setting region B
Incidentally, the operation angle o. of the addition may be

corrected by the obfective outlet temperature TAO aml the
outside air temperature 'IfAM Specihcally, as Ihe oft)ective
outlet temperature TAO is high, and as the outside tempera-
ture TAM is loiv, the heat load of heating becomes high
Thus, thc operation angle rt of the addition is made small,
anil thc air mixing door opcnin rlc rcc in thc rlcfrostcr
mode may be made large.

Ninetccnth Embodiment
1(i

In the eighteenth embodiment, the existence of the
instruction of thc defroster niode is rlctcrmincrl through thc
DON OFF state of thc rlcfroster switch 33 to lic manually
operated. In Ihe mneteenth embodiment, as shown in FIG.
31, at step S132a, it is determined whether the outside air
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temperature TAM is a predetermined value (for example,
— l(l' ) or less, and ivhen TAM~ — 10'., the procedure
proceeds to step S134, and the defroster mode is set

Thus, accordin to thc ninctecnth cmbodimcnt, when
TAM ~ —10', the mstruclion of the defroster mode is
automatically is su ed without the passenger's manual opera-
tion to the defroster switch 33, so that the power to remove
the fog of windoiv lass by the defroster mode can be
exerted. Thus, in the nineteenth embodiment, the step S132a

,,- constitutes the defroster niode instruction means.
As the information for the tlelroster mode insuuction, in

addition lo lhe outside air temperature TAM, for example,
the hmnidity in the vicinity of the inner surface of the
vehicle ivindoiv glass is detected by a humidity sensor, a fog

iti condition of thc vchick ivindow glass is rlctramincd on thc
basis of a dctcction signal of this humidity sensor, and on the
basis of. this determination result, the inslrucnon of the
defroster mode may be automaucally issueil.

13esides, the defroster mode may be set by either one of
as the manual instruction and the automatic instruction by

judging thc cxistencc of thc manual instruction of thc
dcfrostcr motte with thc defroster switch 33 and the exist-
ence ol. Ihe auiomahc instruction of the defroster mode
based on the outside air temperature TAM, the humidity in

ko the vicinity of the inner surface of the vehicle window glass,
and the like

Twentieth Embodiment

In the eighteenth embodiment, in the defroster setun ~

region B of the operation angle of Ihe motor actuator 28,
only the defroster mode in which air is blown to the side of
the window glass is set. In the twentieth embodiment, both
the defroster mode and the foot defroster mode are set in the

„defroster setting region B. In thc tivcntieth cmborhmcnt, a
50

foot dcfrostcr switch (not illustrated) for issuing the instruc-
tion of. the foot defroster mode is added to the air comh-
tioning operahon panel 30 in FIG. 3.

11G. 32 shows operation characteristics of the motor
actuator 28 according to the embodiment ZH, anil corre-
sponrls to FIG. 7 of the first and eightccnth embodiments. In
thc twcnticth cmbodinicnt, thc rlcfrostcr rloor 20 is fully
opened in a predetermineil range (range of 06 to 06') at the
side where Ihe operanon angle of the motor actuator 28 is
smail in the defroster setting re ion 13, so that the defroster
mode is set

As thc operation angle of thc motor actuator 28 is
increased from 06'o (t7, the opening degree of the defroster
door ZH is gradually decreased, aml the opening degree of

as Ihe foot door 26 is gradually increaseil. By this, it is possible
to set the foot defroster (I D) mode in which both the foot
opening portion 24 and the defroster openin portion 19 are
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opened by the defroster door 20 anti the foot door 26. In lhe.

example of I'IG 32, the foot defrnster mode in which the
opening degree of the defroster opening portinn 19 is large
as compared vvith the fnot opening portion 24 and the
dcfrostcr mode is main, is sct in thc first half portion of thc
operation angle range from 06'o 07, and the font dcfrostcr
mode in which the opening degree of Ihe Iool opening
pornon 24 is large as compared v:ith the deiroster opening
portion 19 and the font mode is main, is set in the latter half
portion of the operation angle range from H6'o 07

As described abnve, by setting the foot defroster mode, air
can bc blown to the side of thc window glass and the side of
thc passcngcr's foot from both thc defroster opening portion
19 and thc foot opening portion 24, and the heating power
to the foot of. the passenger can be exerted while Ihe.

removing power of. the fog of. Ihe window glass is secured.
As explainerl in the eighteenth., in the foot mode, the

blown air volume from the defroster npening portinn 19 is
much smail as compared ivith the blown air volmne from the
foot outlet 24. However, in thc foot defroster mode, as
compared with thc foot mode, thc opening degree of thc
defroster opening portion 19 is mrule large, aml lhe defroster
blown air volume to the side of the v;imlow glass is
increased, so that the power lo remove the fog of Ihe v;irnlow
glass can be greatly improved from the time of the foot
mode.

Bcsirlcs, also in thc defroster setting region B of the
cmbodimcnt 20, control of the outlet temperature in the
defroster mode and thc foot dcfrostcr niode can l&c made by
operating the opening degree of the air mixing door from Ihe.

maximum heating potation of Ihe opening degree of. 100% to
the npening degree decreasing side by a predetermined
amount

Twenty-first Embodiment

In thc t&vcnty-first-embodiment, thc defroster mode and
the foot defroster motte in the defroster salting region B of.

the emboihment 20 are automatically switched in accor-
dance with the comlitions of the outs&tie air temperature
'I'AM and the opening degree (hereinafter referred to as A M
opening degree) of the air mixing dnnr 16.

I'irst, the idea of control (automatic s&vitching of the
defroster mode and thc foot defroster niodc) accordin to the
cmbodimcnt 21 will bc described. FIG. 33A is a map of
basm control of. an oh&ective air volume BLW determined by
the TAO at the slap S140 of FIG. 5. As shown in FIG. 33A,
the obiective air volume BI.W is made large at the high
temperature side (maximum heating side) and the lo&v

temperature side (maximum cnoling side) of the TAO, and
thc obicctivc air volume BLW is niade small in the intcr-
mcdiatc tcmpcraturc region of thc TAO.

On thc other hand, FIG. 33B is an objective air volume
map of lhe control al a heanng start time to prevenl cool air
from blowing into a vehicle compartment since healer core
hot water temperature Tw is Inw at a heating start time in
winter When the heater core hot water temperature Tw is
lower than a first prcdctcrmincd temperature (for example,
30'.), power application to thc fan driving motor 45 of the
blower unit is cut ofi to stop the l&iowing fan, and when the
healer core hot water temperature Tw exceeds lhe lira(
predetermined temperature, Ihe blowing fan is slarlerl al Ihe.

minimum air volume I.o
When the healer core hol water temperature Tw is ra)seri

from the first prerielermineri temperature to a second pre-
determined temperature (for example, 60''), an applied
voltage to the fan driving motor of the air blower is

mcreased in conlunction with this, and by ibis, the objecnve
air volume BLW ts rmsed from the minimum air volume Lo
to thc maximum air volume Hi. When thc water tcmpcraturc
T2 becomes higher than thc second prerlctcrmincrl tempera-
ture (60' ), the control at the heating start time is ended,
and subsequent to this, the control shifts to the steady state
for delermming lhe objecnve air volume BLW by the basm
control mq»n FIG. 33A.

At the cold time when the outside air temperature
becomes 0'. or less, and at the initial transitional time ofiu
heating stari (thai is, al Ihe warm-up ume as lhe initial time
of. Ihe start of heating in Ihe vehicle compartment and as a
periorl to a time &vhcn the tcmpcrature in thc vchiclc com-
partnicnt bcconics stable), thc outlet tcmperaturc into thc
vehicle compartment is low, and the blown air volume is
decreased, so that there occurs a state where the temperature
of. Ihe water glass is lowered anil the window glass is apt to
be fogged On the other hand, in the steady state after the end
of the warm-up, since both the outlet temperature and the
blown air volume into the vehicle compartment are
incrcascd, thc win(low glass tcmperaturc is raised and it
becomes easy to prevent thc fo of thc window glass.

Then, attention has been paid to the point that the fog
gcncration state of thc window glass is changed bctwcen thc
warm-up time and thc steady time at thc heating in winter,
and in Ihts embodiment 21, lhe defroster mode is selected at
Ihe IF lime of warm-up lo increase the power lo remove lhe
fog of the windo&v lass, and the foot defroster mode is
selected at the steady time to cope with both ensuring of the
power to remove the fog of the window glass and exertion

lo of the pcrfomiancc of heating the vehicle compartment.
A tlo&vchart in I IG 34 shows a specihc example of

s&vitching control of thc dcfrostcr mode anil the foot
dcfrostcr mode at thc time when the defroster switch 33 is
s&vitchcd on accordine to thc twenty-first embodiment.

&5
First, at step S131, on thc basis of thc objective outlet

tcmpcraturc TAO, a temporal operation an lc objcctivc
value SWD is calculated by the foregoing numerical
expression, and an oh&ective value of the opening degree (%)
of the air mixing door 16 (hereinafter simply referred to as
the A 'M opening degree) is calculated by the expression of
((TAO— 'I'L')(('I W—TL))) x I 00.

At next step S132, when it is determined that the instruc-
tion of the defroster mode is not issued, the procedure
proceeds to step S133, and the object)ve value of the
operation angle of the motor actuator 28 is made SW=SWD.

On the other hand, when the instruction of the defroster
mode is issued by switching on the defroster switch 33, at
next step S135, it is determined whether thc outsirlc air

s,& teniperaturc TAM is a first prcrlctcrmincd value (for
example, —20'.) or less. When the determination &s YES
(al very cold hme), lhe procedure proceeds lo next slap
S136, and it is determined whether the A)M openin degree
is a tirst predetermined value (for example, 90%) or more at
the maximum heatin side.

When the determination at step S136 is YLS, it is assumed
that the &varm-up state (transitional state) immediately after
the start of heating occurs, thc prone(lure procccds to next
step S137, and thc objective value of thc operation an lc of

at) the motor actuator 28 is made SW=SWD+ol. The term ml
mdicates a value by which Ihe defroster mode posinon is
obtained, arnl SWD+ol irnhcales a value near 06 in FIG. 32

By Ibis, in Ihe warm-up slaie immediately after the start
of healing al the very cold time, Ihe defroster mode is set by

as switching on Ihe defroster switch 33, so that the power to
remove the fog of the window lass can be exerted by
priority.
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On Ihe other hand, when the insxfe air temperature, is

raised liy execution of the defroster mode and the A/M
opening degree becomes smaller than 90'7n, the determina-
tion at step S136 becomes NO, and it is determined that the
warm-up state (transitional state) has bern shifted to thc
steady state. By this, the proccdurc proceeds frnm step S136
to step SI38, aml the objective value of. the operation angle
of Ihe motor actuator 28 is made SW=SWD+aZ. The term
oZ indicates a value liy which the foot defrnster mode
position is nhtained, and SW=SWD+02 indicates a value
near 07 in I'IG 32

By this, cvcn at thc time when the defroster switch 33 is
switched on, thc mode is automatically switched tn thc foot
dcfrostcr mode, so that the heating power to thc foot of the
passenger can be raisecf, anil il is possible lo prevent a
burning sensation of. the face of the passenger by mnttnu-
ation of the defroster mode from occurring

On the other hand, when the outside air temperature TAM
is higher than the Iirst predetermined value (for example,
—20''.), thc proccdurc proceeds from step S135 tn step
S139, and it is dctcrmincd whether thc outside air tempera-
ture TAM is lower than a secoml precfeterminecf value, (for
example, —10'.). When the outside air lemperauire is
lower than — 10'., the procecfure proceeds io next step
51391, and it is determined whether the A, M opening degree
is a second predetermined value (for example, 80'7n) or more
at thc maximum heating side.

When thc dctcrmination at step S1391 is YES, it is
assumccl that thc warm-up state occurs, thc prnccdurc pro-
ceeds lo the foregoing slap S137, Ihe obfective value of. Ihe.

operation angle of the motor actuator 28 is made SW
SWD+al, and the defroster mode is set

When the inside air temperature is raised and the A/M
opening degree becomes sinaller than 80'7n by execution of
thc clcfrostcr mode, thc determination at step S1391
bccomcs NO, and it is dctcrmincd that thc warm-up state has
been shifted lo the steady state. By Ibis, ihe procecfure
proceecfs from step S1391 to step S138, Ihe obfective value
of the operauon angle of Ihe motor actuator 28 is made
SW=SWD+oZ, and the foot defroster mode is set.

Next, when Ihe outside air temperature TAM ts higher
than the secnnd predetermined value (for example, — 10'.),
the procedure proceeds frnm step S139 tn step S1392, and
it is determined xvhether the outside air temperature TAM is
lower than a third prcdctcrmincd value (for example, 0'.).
When thc outside air tcmpcrature TAM is loxvcr than O'.,
the procedure proceecfs to next slap S1393, and ii is deter-
mined whether the ALM opening degree is a third predeter-
mined value (for example, 70%) or more al Ihe maximum
heating side.

When the determination at step S1393 is YES, il is
assumed that the warm-up state nccurs, the procedure pro-
ceeds to the foregoing step 8137, the objective value of the
operatinn angle of the motnr actuator 28 is made
SW=SWD+ol, and thc dcfrostcr mode is sct.

When the inside air temperature is raised and the A M
opening dcgrcc bccomcs smaller than 70'7a by cxccution of
thc defroster mode, the determination at step S1393
bccomcs NO, and it is dctcrmincd that the warm-up state has
shiftmf to the steady slate. By Ibis, the procedure proceecfs
from slap SI393 to slap S138, Ihe obfective value of ihe.

operatinn angle of the motnr actuator 28 is made
SW=SWD+cx2, and the font defrnster mnde is set.

From the above, when Ihe outiude air temperature TAM is
—20'. to 0''., in the wami-up state immediately after the
start of heatmg, the defroster mnde is set by sxvitching nn the

defroster switch 33, so that ihe power io remove the Iog of
the xvindow glass can be exerted by priority. When the
xvarm-up state is shifted to the steady state, even at the time
xvhen the defroster sxvitch 33 is switched on, the mode is
automatically switched to thc foot defroster mode, so that
thc heating power to thc foot of thc passengn is raised, ancl
it is possible to prevent a burning sensauon of the face of ihe
passenger by conlinuauon of the defroster mode I'rom occur-
ring

Next, when the outside are temperature 'IAM is higher
than 0''., the procedure always proceeds from step S141 to
step S137, and thc dcfrostcr mode is sct. Thc reason is as
folloxvs; In general, when the outside air tcmpcrature TAM
is higher than O'., in thc steady state, thc tcmpcrature of
Ihe window glass is raised so that the wimfow lass is in a
stale where it is nol easily fogged. Nevertheless, when the
passenger switches on the defrnster switch 33 to issue the
instruction of the defroster mnde setting, it is conceivable
that the window glass is fogged by some specific factor.

Then, when TAM&0 C., the defroster moclc is always sct
at step S137, so that thc heating power is concentrically
exerted for removing the fog of the winclow glass.

Ai Ihe ume of heanng m winter, as the outside air
temperature TAM becomes low, the load of heaung becomes
high Thus, at the time of low outside air temperature, the
opening degree of the air-mixing dnor 16 is stabilized at a

large value at thc maxiniuni heating side
Then, in the twenty-first cmboclimcnt, thc clctcrmination

... values (first throu h third predetermined values) for clcter-
minalion of. Ihe warm-up slaie (transiuonal state) and lhe
steady state are sequennally increased to the third predeter-
mined vahie (7097c) seconcl Predetermined value (80e!x,)

first predetermined value (90'yr), with the lnwenng of the
outside air temperature 'I)AM as described above By this,
even under a very cold condition, thc shift to thc steady state
is certainly dctcrmincd ancl thc automatic switchin to thc
fool defroster mode can be made. Thus, even at a very cold
time, it is possible to prevent a burning san&anon of the lace
of the passen er by long conunualion of the defroster mode
from occurring 11G 35 summarizes the operation of the
automatic sxvitchin of the defrnster mode and the foot
dcfrostcr mode according to the twenty-first cmliodiment.

In thc fore oin description of thc operation, the objective

„s value of thc operation angle of thc motor actuator 28 for
selling the fool defroster mode is made SW=SWD+cxZ, and
a &pacilic method of selnng oZ is nol explained. However,
as shnxvn by arrnxvs Q2 and Q3, as the temporal operation
angle objective value SWD becomes large (in other words,
as the A M opening degree becomes large), cx2 is made
small, so that-in the case where the foot defroster moclc is
sct, at thc side xvhcrc thc SWD ancl ALM opening clc rcc arc
large, it is possible io set the foot defroster mode in which
Ihe defroster blown air volume is large as comparecl with ihe
foot blown air volume

Then, as the SWD and A'M opening degree Iiecome
small, the defroster blown air vnlume is sequentially
decreased, and the foot blown air volume can lic incrcasccl
Thc arrow Ql in FIG. 36 indicates al at thc time of setting

ao the defroster mode.

Txventy-second Lmliodiment

In Ihe above twentieth and twenty-lirst embodiments, in
Ihe defroster selling region B, Ihe defroster mode and Lhe

as fooL defroster mode are set. In the twenty-second
embodiment, the fnot defrnster mode is set in the tempera-
ture controlling region A.
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The fool defroster mode is generally used al a colrf time,

and it is required to raise l&oth the poiver to remove the fog
of the windo&v glass and the heating power tn the font of the
passenger.

In view of this, in thc twenty-second embodiment, as
shown in FIG. 37, in the region of thc temperature control-
hng region Awhere Ihe operation angle of: Ihe motor actuator
28 becomes maximum, that is, al the side where Ihe A&M

opening degree is largest anrf arffacent to Ihe maximum
heating pnsition, the defroster mode is set

Thus, in the tiventy-second embndiment, as the nperation
angle of the motnr actuator 28 is increased, the outlet mode
ts switched in thc temperature control region A in the
scqucncc of face bi-level foot fnnt defroster mode. In
the rfefrosler mode setting region B, only Ihe defroster mode.
is set

'I'iventy-third Lmbodiment

I'irst, a problem to l&e snfved by the tiventy-third embodi-
ment will bc described. FIG. 38 corresponds to FIG. 7 of thc
first cmbodimcnt, and shows thc relation bctwccn the opera-
tion angle of the motor actuator 28 and thc temperature of
blown air into Ihe vehicle compartment anrf between Ihe
operatton angle anrf Ihe outlet mode. The defroster mode is
set in the interval (=region If) nf the nperatinn angle=06 to
07

In the rlefroster mode, the npening degree of the air
mixing door 16 is set, as shown in thc lower stage of FIG.
7, in thc ran c between thc maximum heating state (opening
degree 100'Ya) and an intermerfiale opening degree at which
the opening degree is rfecreased from Ihe maximum heaung
state by a predetermined rale. Thus, the outlet temperature.
into the vehicle compartment in the defroster mode becomes
the highest temperature in the maximum heating region to
40'. on thc basis of thc opening dcgrcc nf thc air-mixing
door That is, in thc defroster mode, thc inwer limit value of
the outlet temperature into the vehicle compartment is
restricted lo about 40'. The lower limit of this outlet
temperature inevitably occurs from the restncuon in Ihe
structure of the link mechanism 27 shown in l&IG 2.

Thus, in the state where air cnnditioning in the vehicle
compartment is perfnrmed in the face mode or the bi-level
mode in an intcrmediatc period nf spring or fall or in
summer, when the passenger switches nn thc defroster
switch 33 (FIG. 3) to remove Ihe Iog of the window gh&ss
anil the defroster mode is sel, Ihe outlet temperature into Ihe.

vehicle compartment is raised tn a temperature near the
lower limit value

Then, the inside air temperature (temperature in the
vchiclc compartment) Tr is raised, so that thc objective
outlet tcmpcraturc TAO calcuiated from thc numerical
cxprcssion I is shifted to thc low temperature side. As a
result, the air volume of. the blown air into the vehicle
compartment is mcreaserf. This will be specilically
described &vith reference tn air vnlmne control characteris-
tics of lqG. 39 FIG 39 is substantially I A the same as FIG
33A. In an intcrmediatc tcmpcraturc re ion (Tl8 TAO=- T2)
of thc objcctivc outlet tcmpcraturc TAO, thc air volume lcvcl
(objcctivc air volume BLW) of the blown air into thc vehicle
compartment becomes a minimum air volume LO. In a lov,
temperature region (TAO&TI) of Ihe TAO, the blown air
volume is increased as the I'AO becomes low On the other
hand, in a high temperature reginn (TAO& I'2) of the TAO,
thc blown air volume is incrcascd as thc TAO is raised.

In the steady operation of the intermediate perind, the
'I'AO is in the vicinity of T3 (point a) of the intermediate

temperature region, and the air volume level becomes the
minimum value I.O and is stable llnwever, ivhen the
defroster mode is set in the intermediate period, there occurs
a cycle of rise in bloivn air temperature nse in inside air
tcmpcraturc Tr drop in TAO increase in air volume.
Thc example in FIG. 39 shows a case where thc TAO is
lowered from ll (point a) to T4 (point b) by aching of: lhe
defroster mode. By the drop m the TAO, the air volume level
is increased from the minimum level I.O to a predetermined
intermediate level MBI by a predetermined amount There
occurs such a vicinus circle that the supply heat quantity Q
into thc vehicle compartnicnt is incrcascrl by thc incrcasc in
the air volume lcvcl, and the risc in the insirlc air tcmpcraturc
Tr is further accelerated.

Also in summer, for example, when the defroster mode is
sel in Ihe case where Ihe air volume level is al Ihe interme-
diate level ML'I (point b) in l&l(L 39 before the defroster
mnde is set, the TAO is loivered from I'4 (point b) to 'I'5

(point c), and the air volume level is incrcascd to thc
an intermediate level ME2 in FIG. 39, anil after all, there occurs

such a vicious circle that thc risc in thc insirlc air temperature
Tr is accelerated.

Like this, when the defroster mode is sel in lhe &nterme-
diale penod of spring or fall or in summer, the supply heal
quantity Q into the vehicle compartment is increased and the
inside air temperature Tr is raised, so that the passenger feels
a burning sensation and an air conditioning fccling is
deteriorated.

Then, in view of the af&ove, the twenty-third embodiment
I) has been rlcviscrl for thc purpose of preventing thc deterio-

ration of an air conditioning fccling duc to thc setting of thc
defroster mode in the intermediate penod of spring or fall or
in summer.

For that purpose, in thc twenty-third embodiment, under
Ihe environmental condition of. the intermeiliate penod or
summer, an increase in the supply heat quantity Q into the
vehicle cnmpartment resulting from the settmg of the
defroster mode is suppressed.

FIG. 4U is a flowchart showing control ai the nme of ihe
defroster mode according to the twenty-third embodiment

First, at step S120, the objecuve outlet temperature TAO
is calculated by a method similar tn the step S120 in I'IG 5

At next step S132, similarly to the step S132 in I'IG 6,the

is existence of the instruction of the defroster mnde is deter-
mined based on whether the rlcfroster switch 33 (FIG. 3) is
switched (ON, OFF).

When the instruction of the defrnster mnde is not issued,
the proccrlure procccds to step S180, and normal air condi-

s,& tioning control based on the TAO is pcrformcrl That is, in
Ihe respective outlet modes of: face, bi-level anil foot, the
control processmg ol: the slap S130 to the step S16U in FIG
5 is performed on the basis of the 'I'AO

On Ihe other hand, when Ihe instruction of the defroster
mode is issued, the procedure proceeds from step S132 to
step S190, and it is determined whether the TAO is in a low
temperature region loiver than a predetermined temperature
Tl (for example, 10'.) in FIG. 39. I)ere, the predctcrmined
tempcraturc Tl is a TAO determination value used for

sn determination as to whether it fulfills the conrlition that thc
supply heal quantity Q inu& Ihe vehicle compartment is
mcreased by execution of Ihe defroster mode.

This will be further descnbed with reference to FIG. 41.
FIG. 41 shows a case where the air volume control charac-

ss (enatic view of FIG. 39 is m&mbinetl with a outlet tempera-
ture control characteristic view of the defroster mnde, and
the outlet temperature Ta nf the defroster mode can be
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controlleri between a lower limit value Tal (Ior example, 40'
) shown in FIG. 41 and a highest value Ta2 (Ior example,

65''.) by maximum hcatin . However, front thc restriction
by thc foregoing link mechanism 27, when the TAO is lower
than a predetermined temperature I'6 (for example, -IH': )
of the intermediate temperature region, the outlet tempera-
ture Ta of the defroster motte is I ept lixeri to ihe lower limit
value Tal

Thus, when the TAO is in a low temperature region loiver
than the predetermined temperature I'I (for example, 10' )
at the time of seuing the delroster mode, il can be deter-
mined that this case lullills lhe condition that unrier air
conditiomng conrlitions in thc interniediatc pcrind or in
summer, thc supply heat quantity Q is increased through a
rise (rise tn I'al) in the nutlet temperature I'a by execution
of the defroster mode o rise in the inside air temperature
Tr ilrop in the TAO increase in the air vohime.

Thus, when the TAO is lower than thc prcdctcrmincd
temperature Tl, the proceriure proceeris to step S200, anil
defroster mode control v:ith reslnction of heal quannty Q is
performed. 'I'hat is, the blown air volume BI.W is cnntrofied
so that the supply heat quantity Q is kept the supply heat
quantity immerliately after the defroster mode instruction

Here, although the outlet temperature Ta may be con-
trolled for the cnntroi nf the supply heat quantity Q, under
thc cnvironmcntal condition in thc intermediate period nr in
summer, that is, when TAO&T1, since the outlet temperature
Ta in thc dcfrostcr mode is fixe to the loivcr limit value Tal,
the outlet temperature Ta can not be lowered for lhe control
of lhe supply heat quantity Q. Thus, the supply heaL quantiiy
Q at the time of the defroster mode is controlled by restric-
tion of the blown air voluine BI.W

More specifically, at step S2UU, lhe blown air volume.
III.W determined by the TAO immediately after the
defrnster mode instructinn is kept irrespectively of a subse-
quent rlrop in thc TAO. That is, when TAO&T1, thc blnwn
air volume BLW is limited (fixed) tn thc air vniumc imme-
diately after the defroster mode instruction. As a result, ii is
possible to prevent a vicious circle of rise in ihe inmde air
temperature Tr rirop in the TAO increase in the blown
air volume III.W rise in the inside air temperature Tr from
occurnng after executinn of the defroster mode

Thus, even at the time of the defroster mode in the
intermediate period or in summer, it is possible to suppress
a burning sensation of the passenger due to the increase in
thc supply heat quantity Q (inside air temperature Tr).

On the other hand, ivhen it is determined that the 'I'AO is
higher than Tl at step S190, the procedure proceeds to step
S210, and normal dcfrostcr mode control is performed. That
is, in thc normal defroster mndc cnntrol, as already
descnbeil in the lirst emboihment, the operation angle of lhe.

motor actuator 20 is rietermined on the basis of. the TAO, lhe.

opening degree ot'he air mixing dnnr is determined accord-
ing tn this, and from this, the outlet temperature Ta is
determined as shoivn in HG 41 Besides, the blow nair
volume BLW is also dctcrmincd on thc l&asis of the TAO as
shown in FIG. 41

In thc twenty-third embodiment, at step S200, thc blown
air volume BLW immediately after thc defroster niode
instruction is kept irrespcctivcly of thc subsequent drnp in
lite TAO.

Howcvcr, when the blown air vniumc BLW inimcdiatcly
after the defroster mode instruction ts larger than lhe mini-
mum air volume LO, the blown air volume can be lowered.
Thus, the blown air volume BLW may be lowered lo the
minimum air volume I.O nr the blown air volmne l3I.W may
be lowered by a predetermined amount

Thai is, since the outlet temperature in the lace mode or
the bi-level mode used in the intermediate period or in
smnmer is iiornially loiver than the lower limit value Tai of
the outlet temperature Ta in the defroster mode, when the
outlet morlc is switched to the rlcfrostcr mode, the outlet
tcmpcraturc is raiserl. Then, when thc iilown air volume can
be lowered, it is more preferable for improvement of an air
conilitiomng feeling thai the rise in lhe outlet temperature
resulting from the switching to the defrnster meric is sup-
pressed (cancelled) by the loivering of the bloivn air volume

Twenty-fourth Embodiment

In the twenty-third embodiment, the description has been
made on the case where only lhe defroster mode is set in ihe

is
defroster seumg region B as shown in FIG. 38. The twenty-
fourth embodiment relates tn a case where as shnivn in I IG
42, both the defroster mode and the fnot defroster mode are
sct in the defroster setting region B.

FIG. 42 is a view correspondmg io FIG. 32 of ihe
embodiment 20. In FIG. 42, lhe defroster mode is set in an
interval of the operation angle=H6 to 06'f the motor
actuator 20 An interval of the nperation angle=H6'o 07's
for switching the defroster mnde and the fnot defroster

,,- mode, and thc foot dcfrostcr niode is sct in an interval of thc
operation angle=HT to 07.

Like this, in the case where both the defroster mode and
the foot defroster mode are set in the defroster setting region
33, under the environmental condition in the mtermediate

iu period or in sunimcr, thc control with thc heat quantity
restriction by the step S200 of FIG. 40 is pcrformcrl in both
lhe defroster mode anil the foot ilefroster mode. By this,
even at ihe nme of seliing the foot defroster mode, il is
possible lo suppress a burning sensation of the passenger

is due to the increase (rise in the inside air temperature Tr) of
the supply heat quantity Q and to suppress deterioration of
an air conditioning feeling.

Here, lhe twenty-fourth embodiment may be structured
such that in the control fiowchari of FIG 4U, il is determined

sc at step S132 ivhether the instructinn of the defroster mode or
the foot defroster mode is issued or not, and when the
instruction is issued, the processing of the defrnster mode or
thc foot defroster morlc is carried out at steps S190, S200
anil S210.

as
Tiventy-fifth Embodiment

As described above, since the outlet temperature in the
face mode or the bi-level mode used in the intermediate

„periorl or in summer is generally lower than the lower limitso
value Tal of thc outlet tcniperaturc Ta in thc dcfrostcr mode,
when ihe outlet mode is switched lo the defroster mode (or
lhe fiiol defroster mode), ihe outlet temperature is raised,
and lhe supply heat quantity mto the vehicle compartment is
increased However, ivhen the blown air amount III.W
immediately after the defrnster mode instruction is the
minimum air volume LO, thc increase of thc supply heat
quantity into the vchick compartment can not bc suppressed
(cancelled) iiy Iowcrin of thc blown air volume.

Then, in the tiventy-fifth embodiment, as shnivn in I IG
43, at the time of the defroster mode or the fnot defroster
mode, as the control characteristic of the blnwn air volume
BLW, a minute air volume (ultra LO) ULO further smalkr
than the loivcst air amount LO at the normal control time can
be set.

According to the twenty-fifth embodiment, since the
blown air volume 33I.W can be lowered to the minute air
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volume ULO further smaller than lhe lowest arr amount LO
at the normal control time, it is possible tn suppress the
increase of the supply heat quantity into the vehicle com-
partment by compensating, through the lowering of the
blown air volume, thc fact that thc outlet temperature Ta can
not bc lowcrcd from thc lower limit temperature Tal.

As a result, according to the twenty-lifth embodiment,
under the environmental conditinn in the intermediate period
or in summer, it becomes possible to keep the supply heat
quantity into thc vchiclc compartment before and after tho
setting of thc clcfrostcr mode or the foot defroster mode
constant, and the deterioration of: lhe air conditioning feeling
can be further effectively suppressed.

Twenty-sixth Embodiment

As shown in FIG 39, when the defrnster mode nr the foot
dcfrostcr mode is sct under thc environmental condition in
thc intcrmcdiatc period or in summer, there occurs a vicious
circle of rise rn lhe rnsrcfe air temperature Tr due lo the rise
rn the outlet temperature Ta (heal quannly Q drop rn lhe
'I'AO increase in the hfnwn air volume l3I.W rise in the
inside air temperature I'r, anil this vicious circle is caused by
the drop in the I'AO.

Then, in the twenty-sixth embodiment, anenuon has been
pmcf to this point, lhe TAO immediately after ihe instruction
of the rlefroster mocfe or the foot defroster mode rs storecf
(hxed) as a reference TAOO., and the subsequent air cnndi-
tioning control of the defroster mnde or the font defroster
mode ts carriccl out on thc basis of this reference TAOot

According to this, even iT the rnsrcfe arr lemperauire Tr rs
rmsed by execution of: lhe defroster mode or ihe foot
defroster mode, the blown air volume l3I.W can be deter-
mined on the liasis of the reference TAOS. Specifically,
when the I'AO immediately after the instruction nf the
dcfrostcr mode or tho foot defroster mode is Tg in FIG. 41,
Tg=rcfcrcncc TAOcx is stored. Thcrcaftor, oven if thc inside
air temperature Tr is raised, lhe blown air volume BLW rs
lixed to the minimum arr volume LO on lhe basis of ihe.

reference TAOO (= I'0).

By this, thc increase in the supply heat quantity into the
vchiclc compartment duc to tho increase in thc blown air
volume can be suppressed aiul the deterioration of. lhe, air
comhtiomng feeling can be suppressed.

Twenty-seventh I.'mhodiment

In the structure of: the first embodiment shown in FIGS. 1,
3 aiul 4, lhe operation of: the twenty-seventh embodiment
will be described A llowchart rn FIG. 44 shows control
processing executed liy a micrncomputer nf the air cnndi-
tioning electnc control unit 41, and a control routine nf FIG
44 is startccl when tho auto-switch 32 of thc air conditioning
operation panel 30 is switched on in the state whcrc an
ignition switch of. a vehicle engine rs turned on aiul power
rs supplied to the control uml 41.

First, al slap S1100, a flag, a timer and the like are.

rnitiahzed, and at next step SI IIU, detection signaLs from the
sensor groups 42 and 43, operatinn signals from the air
conditiomng operation panel 30, and thc like arc read in.

Subscqucntly, thc procedure proceeds to stop S1120, and
on thc basis of thc following numerical cxprcssion, tho
objective outlet temperature TAO of. arr-r:oiuhnomng air
blown into the vehicle compartment rs calculated in accor-
dance with lhe heat loarl conrhnons (inside arr temperature
'I'R, outside air temperature TAM, solar radiation amount
'IS) of air cnnclitioning This objective outlet temperature

TAO rs an outlet temperature necessary for keeping the
inside of the vehicle compartment a set temperature 'Iset of
the temperature setting part 31.

Tlo=Koor Trcr-KwTR-Kao&T3:rr-1 r Tl+c

W'here, Kset, Kr, Kam, aml Ks are control gains, Tact, TR,
TAM, and TS are the foregoing set temperature, inside air
temperature, outside air temperature, and solar radiation
amount, and C is a constant for correction

Next, the procedure proceeds to step S1130, and the outlet
mode is determined on the basis of thc objcctivc outlet
temperature TAO. Specifically, ihe time when the evaporator
outlet temperature TE is O'., that is, the nme (see FIG. 45
described later) when A/M opening degree correcnon by TE
is not performed, is made a standard, and the outlet mode rs
determined as set forth in the folloiving example

I. 'I)40&30''ace mode
2. 30'.&TAO&40'o bi-level mode
3. TAO&4(f'o foot moclc
Next, thc proccdurc proccccls to step S1140, and the

correchon calculation through the evaporator outlet tem-
perature TE is performed by the following numewcal
eiqiression, and the objective A'M opening degree is calcu-
lated

Slv-r(Z(O-Txqia-TE))i 100 ( )

W'here, rn the above expression, the value of: 75 is a

typical value of ihe hoi water temperature TW of: the heater
.io core 13 In the calculation at this step S1140, a correction

amount at TL=O''ecomes 0, and ivhen the TL is a

positive value, as shown by a broken line in I I(l 45, the
objective A:M opening dcgrce SW becomes small, and thc
A:lvl opening dcgrce is corrected to thc side of the maximum

rs cooling side. On lhe contrary, when the TE is a neganve
value, as indicated by a chain line in FIG. 45, the oblecnve
A/M opemng de ree SW becomes large, and the ArM
opening degree is corrected to the maximum heating side
Incidentally, TL'= — IS' of lrl(L 45 occurs at the time of

ao introducin the outside air in a cold district
Next, thc proccdurc proceeds to step S1150, ancl thc outlet

mode determined al step S1130 rs cletermined. When the
outlet mode is ihe face mode, ihe procedure proceeds to step
S1160, arul ihe oblective A/M opening degree SW at the I ace

as mode is finally determined as follows I'hat is, when the
objective ArM opening degree calculated at step S1140 is
40%o or less, the calculatccl objcctivc ArM opcnin degrcc
SW is directly niadc thc final objective A M opening degrcc
at lhe ume of the face mode.

so When lhe obl ective A/M opening degree SW calculated ai
slap S1140 rs lar er than 40%, the linal objective ArM
opening degree at the time of the face mode rs made
SW=40'/o That is, at the time of the facemode, the upper
limit of the objcctivc Aqui opcnin degree SW is clampccl to
40o/o.

On the other hand, when ii rs determined at step S1150
that the mode rs lhe bi-level mode, lhe procedure proceeds
lo step S1170, aiul ihe objective ArM opening degree SW at
the bi-level mode is finally determined as follnivs: I'hat rs,

oo ivhen the objective A M openin degree calculated at step
S1140 is 40% or less, thc opcnin dcycc is made constant
ancl is SW =40%o, and when the calculatccl objective A,M
opening degree SW rs 539/o or more, the opemng degree rs
made constant aiul is SW 53&of&

os Thai is, ai lhe lime of the bi-level mode, ihe lower hmn
of the objective ArM opening de ree SW rs clamped to 40'/os
and the upper limit is clamped to S3o/o When the calculated
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oblective A,'M opening degree SW is between 409&, and
S3%, the calculated objective A&M opening degree SW is
directly made the final objective A/M opening degree at the
lii-level mnde.

On thc other hand, when it is dctcrniinrd at step S1150
that thc mode is thc foot mode, thc procedure proceeds to
step S1180, and the objective A/M opening degree SW at Ihe
foot mode &s Iinally determined as follows. That &s, when Ihe
objective A&M opening degree SW calculated at step S1140
&s S3% nr more, the calculated nlU&ective A/M opening
degree is directly made the final nlU&ective A M opening
dcgf&'e

When the objcctivc A&M opening degree calculated at step
S1140 is less than 53%, the linal objective A&M open&ng
degree al the fool mode is ma&le SW=53%. That &s, al Ihe.

foot mode, the to&ver limit of the objective A, M opening
degree is clamped to S3%.

Nevt, the procedure proceeds to step S1190, and the
objcctivc operation angle SWO(') of thr motor actuator 28
is calculated on the basis of thc objective A&M opening
degrees SW (%&,) determined al Ihe steps SI16U, S1170, and
S118U That &s, from the expression SWO=SWxK ('), cal-
culation is made Ilare, K is a coefficient for cnnverting the
objective A M opening degree SW (%) into the operation
angle (')

Next, thc, procedure proceeds to step S1200, a control
value dctcrmincd on thc basis of thc oil)ective operation
angle SWO and a value of Ihe potentiometer 43 ind&caung
an actual operat&on angle of the motor actuator 28 &s out-
putted tn the motor actuator 28, and the actual operation
angle of the motnr actuatnr 28 is made coincident with the
objective nperat&on angle SWO.

Next, control characteristics bctwccn the operation angle
of thc motor actuator 28 and the outict temperature control
and between the operanon angle and Ihe outlet mode switch-
ing w&ll be descnbe&l concretely with reference &o FIG. 46.
In FIG. 46, Ihe horizontal axis ind&cates Ihe operauon angle
(') of the motor actuator 28, and the vertical axis indicates
the A&M opemng degree (%&) and the rotation angle (') nf the
outlet mode doors 20, 23 and 26.

Rc ion A of thc horizontal axis indicates a temperature
control region of the operat&on angle of the motor actuator
28. Th&s temperature control region A has an operation angle.
range (range of 0'o a pre&le&arm&ned value 05 of Ihe.

horizontal axis &n H(i. 46).
At the operat&on angleH=U'f the motor actuator 28, the

opcnin degree of thc air mixing door 16 is niadr thr
maximum cooling position of 0%. This maximum cooling
posttion &s a pos&l&on, as shown by the sol&d hne &n FIG. 1,
where the air passage of the heater core 13 &s fully closed and
the cool air bypass passage 15 &s fully opened.

The operation angle of the motor actuator 28 is sequen-
tially increased frnm 0 to Hl, 02, 03 and 04, and the opening
dcgrcc of thc air mixin door 16 is increased, and when the
operation angle is incrcascd up to 05, the air mixing door 16
&s operated to the maximum heat&ng position of ihe open&ng
degree 100% by the motor actuator 28. This max&mum
heahng pos&l&on is a position, as shown by the iwo-do& chain
line in I'IG I, where the cold air bypass passage 15 is fully
closed and the a&r passage of the heater core 13 is fully
opcncd.

Like this, in thc tcmprraturc control region A of thr
operatton angle of the motor actuator 28, the open&ng degree
(operat&on position) of. the air mixing door 16 is cont&nu-

ously changed from the max&mum cooling po&noon of. 0&% io
the mavimum heating position of the door opening degree=
100%, sn that the mixing ratin of cool air to hot air is

adjusted and &he outlet temperature into the vehicle com-
partment can be controlled

At the same time as this, in the temperature control region
A, in conjunction with the change of the opening degree of
thc air mixing door 16, the outlet mode is changed as
follows: That is, in thc interval of thc operation an le=0 to
01 of. Ihe motor ac&us&or Zg, the rotation angles of the
defroster door 20 aml &he foot door 26 of the three outlet
mode doors become 0 through the l&nk mechanism 27 in
FI(i 2, and the defroster openin portion 19 and the foot
opening portion 24 are fully closed On the other hand, the
rotation angle of thc face door 23 becomes the maximum,
and thc face outlet 22 is fully opcncd, so that thc face
(FACE) mode in which air is blown to the head s&de of the

&S passer&ger is sel.
Next, in the ran e of the operation angle=02 to 03, the

defroster door 20 keeps the fully closed state of the defroster
opening portion 19, and the face door 23 and the font door
26 respectively open thc face opening portion 22 and thc

co foot opening portion 24 liy a prcdctcrmincd opening dcgrce,
so that the bi-level (B/L) mo&le in which air is blown to both
Ihe head s&de of Ihe passenger and the foot side is set.

Next, in the range of the operation an le=04 to 05, the
rotation angle of the face door 23 becomes 0 so that the face

zs opening portion 22 is fully closed, and the rotation angle of
the foot door 26 becomes maximum so that the foot opening
portion 24 is fully opcncd, Besides, thc defroster door 20 is
rotated by a small angle and Ihe defroster outlet 19 is opened
bv a small opening degree. By Ibis, Ihe foot (FOOT) mode

.io in which air is mainly blown to the foot side of the passenger
and a small amount of air is blo&vn to the window glass s&de

is set
Herc, thc ran c of thc operation angle=01 to 02 and thc

interval of thc operation angle 03 to 04 arc intervals whcrc
is Ihe outlet mode doors ZU, Z3 and 26 are rotated and

displaced to swi&ch the outlet mode, and thus, the opening
de ree of. the air mixing door 16 is not changed in the
intervals but is kept constant

As described above, in the temperature control region A,
&o by changing the operation angle of thc onc common motor

actuator 28, the change of thc opening dcgrcc (control of thc
outlet &empera&ure) of Ihe air mixing door 16 and the
sw&&ching of the outlet mode (sw&tching between the respec-
tive modes of. face, bi-level and foot) can be carried out in

as conjunction &vith each other
The defroster s&vitch 33 (I'l(i 3) constitutes defroster

mode instruction means for issuing thc instruction of thc
defroster niodc. When the passenger dctcrmincs that
removal of fo ~ of. &he w&mlow glass &s necessary and the

&o defroster switch 33 is swi&che&l on, at the forego&ng step
S190, the operation angle SWO of. the motor actuator 28 &s

calculated by SWO=SW xK+o(')
This predetem&ined value ax is for forcibly increasmg the

operation angle of thc motor actuator 28 to an an lc range
larger than 06 (06&05) in FIG. 45, and by addition of this
prede&ermined value «, the operauon angle of the motor
actuator 28 is made to shift lo Ihe defroster setnng region B
positioned ou(s&de of the lemperalure control re ion A.

In this defroster setting re ion 8, the rotation angles of the
so face door 23 and the foot door 26 liecome 0 so that both the

face opening portion 22 and thc foot opening portion 24 arc
fully closed, and further, the rotation angle of thc dcfrostcr
door 20 becomes maximum so that the delroster opening
poruon &s fully opened. Thus, the defroster (DEF) mode &s

ss sel. By Ibis, the whole amount of blown air can be blown to
the &vindo&v glass side, and the power to remove the fog of
the window glass can be exerted to the utmost
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Here, Ihe range of the operanon angle=05 lo 06 is an

interval in which the foot door 26 and the defroster door 20
are rntatecl and displaced for sivitching to the defroster
mode, and thus, the opening degree nf the air mixing door
16 is not changed in this interval and is kept at the maximum
heating position. Also in thc defroster setting region B, thc
outlet temperature can be automatically controlled by chang-
ing the precielermineci value o,

Next, "control characteristics nf Ti.'orrection at A M
opening degree correctinn and outlet mode sivitching** nf the
main part of the present invention will be described more
specifically. In this embodiment, with respect to thc change
of thc evaporator outlet temperature TE, the upper limit of
the obieclive A/M opening degree SW is clampeci lo 40el, al
the face mode, the lower limit and the upper limit of Ihe.

objective A/M npening degree SW at the bi-level mode are
respectively clamped to 40ctn and 53&ye, and the lower limit
of the nbjective A M opening degree SW at the font mode
is clamped to 535k

Like this, since thc lower liniit and thc upper limit of thc
objective A&M opening ciegree are clamped (reslncted)
within the predeterminml opemng degree range according io
the respective nutlet modes, the Ti.'nrrection of the objec-
tive A/M opening degree is perfomied in this restricted
opening degree range. As a result, the outlet mnde is not
switched cvcn if thc TE correction of thc objective AM
opening dcgrcc SW is performed.

Thus, air of a outlet temperature of. 30'. or less can
always be blown at the face mocie, air of a outlet temperature.
of 30' to 40''. can always be blown at the bi-level mode,
and air of a outlet temperature of40'. or higher can al&says
be blown at the fnot mode

Thus, in an air conditioner fora vchiclc for performing thc
A''M opening dcgrce control (outlet temperature control) in
coniunction v:ith the switching of the outlet mode (switching
between Ihe respective modes of face, bi-level anci foot) by
changing the operanon angle of the one common motor
actuator 28, even if the TL'orrection of the nbjective A M
opening degree SW is performed, it is possible to prevent the
occurrcncc of such disadvanta c that thc warm air exceeding
30' is blown at thc face mode or the low tcmpcraturc air
of 40'. or lower is blown al the foot mode.

Twenty-eighth Eml&odimcnt

In the twenty seventh embodiment, ivhen the objective
A/M opcmng dcgrce SW is caiculatcd, thc SW is calculated
by applying thc value of 75'. as a typical value of thc hot
water tcmpcraturc TW of thc hcatcr core 13 to the numerical
expression 2, and correction calculauon of the SW ihrough
the hot water temperature TW of the heater core 13 is nol
perfnrmed. In the tiventy-eighth embodiment, ivhen the
objective A&M opening degree SW is calculated, the correc-
tion calculation through thc hot water temperature TW is
aclclccl to thc TE correction based on thc foliowing numerical
cxprcssion.

sll'=(ITLO-TEiilTLVD— Txli ic&o (c,l

Where, TWII is a temperature in which an upper limit and
a lower limit of the actual hnt ivater temperature TW
dctcctcd by a water temperature sensor of thc sensor group
24 arc clamped

In Ihe example of FIG. 47, the upper limit of. Lhe TWO is
clamped to 75'., anci the lower hmit is clamped to 20'.

In the case where the upper limit anci Ihe lower limit of. Ihe
hot water temperature 'I'W are nnt clamped, for example,
when the objective A/M opening degree is corrected toward

a hi h openin ~ degree side at Lhe lime of low water
temperature, &vith that, the outlet mode is s&vitched from the
bi-level mode to the foot mode, and therefore, there can
occur such a disadvantage that the low temperature air is
bio&vn to thc foot side of thc passengn

On thc other hand, in the twenty-eighth cmbochmcnt, in
Ihe case where Lhe correcnon calculauon through the hol
water temperature TW is performed, since Lhe hot water is
clamped to the predetermined range of ZO'. tn 75', for

in example, at the time of low water temperature, correction to
the high opening degree side of the objective A/M opening
dcgrce SW is restricted to prcvcnt thc outlet mode from
s&vitchin from thc bi-level niode to thc foot mode, and it is
possible to prevent the low temperature air of 40' or
lower from being blown lo Ihe fool side of Ihe passenger

On the contrary, at the time of high water temperature,
correction of the objective A,M opening degree SW to the
low opening degree side is restricted to prevent the outlet
mode from switching from thc bi-lcvcl mode to thc face

ao mode, and it is possible to prcvcnt thc high tempcraturc air
of 30'. or hi her from being blown to the head side of Lhe

passenger.

Modifications

According to the above-describccl cmboclimcnts, as tcm-
peraturc control means for controlling thc tcmpcrature of
blown air into the vehicle compartment, Ihe air mixing door
16 for adlusun ~ the air volume rauo of Ihe cool air passing
through the cool air bypass prissage 15 to the warm air
passing through the heater core 13 is used. Iln&vever, a hot
water valve or the like for adjusting the flow rate of hot water
passing through thc heater core 13 may bc used as the
tempcraturc control nicans.

According to the above-describecl embodiments, although
the description has been made on Ihe front seal side air
conditioner in &vhich the defroster mode is set, the present
invention may bc applied to a rear seat siclc air conclitioner
in which the dcfrostcr niode is not sct, but only thc face,

so
bi-level and foot niodes, or only thc face and foot moclcs arc
sel as the oulleL modes.

Besides, in an air comliuoner for indepemlently o&ntrol-
ling air conditioning of a plurality of regions such as a
driver s seat side region and an assistant driver*s seat side
region in a vehicle compartment, air conditioning control of
thc plurality of regions may be carried out by providing onc
motor actuator for controlling thc operation of tcmperaturc
control means and Ihe operation of a outlet mode door lor
each of. the plurality of regions.

Besides, in Lhe hnk mechanism 27 in FIG. 2, Lhe cern
groove 271 for driving the air-mixing door 16 is formed in
the temperature controlling link 270c on stituling Ihe driving
link, and thc air mixing door 16 is driven by this link 270
Howcvcr, the can& groove 271 for clriving thc air-mixing
door 16 may bc formed in thc outlet mode link 274 consti-
luung the follower link, aml Lhe air-mixing door 16 can also
be driven by this link Z74.

In Lhe link mechanism Z7 of the lirst embodiment (FIG. 2)
and the fourteenth embodiment (I'l(i 26), three cern
grooves, that is, the cam groove 278 for driving the defroster
door 20, the cam roove 270 for driving thc face door 23,
ancl the can& groove 280 for driving thc foot door 26 arc
prov&decl in Lhe outlet mode link Z74. However, by using an
integral door part such as the rotary door 103 in FIG. 27 or

ss Ihe lilm door 114 of FIG. Zg as the outlet mode door, the cern
groove of the outlet mode link 274 can be constituted by one
cam groove 73 in I'IG 27 or 28
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In the embodiment in FI( h 46, although only the defroster

mode is set in the defroster setting region B, in addition to
the defroster mode, the foot defrnster mode in ivhich sub-
stantially the same amount of air is blown from both the foot
opcnin portion 24 and thc defroster opening portion 19 may
bc sct in thc defroster setting region B.

The fool defroster mode may be set in the temperature.
control region A. That is, mode setting may be made such
that as the operation angle of the motor actuator 2g is
incrcascd, the outlet mode is switched in thc sequence of
face modes bi-lcvcl mode foot mode foot defroster mode
in the temperature control region A, anti only ihe defroster
mode is set in Ihe defroster mode setting region B.

What is claimeri is:
I An air conditioner fnr a vehicle, comprising
tcmpcraturc control means for controlling an outlet tcm-

pcraturc into a vchiclc compartment;
a plurality of. outlets for blowing air into respecnve.

portions in the vehicle compartment;
outlet mode doors for opening and closing the plurality of

outlets to switch an outlet mode; and
one motor actuatnr fnr driving the temperature control

means and the outlet mode doors, ivherein

an operation position of thc temperature control means is
controlleri between a maximum cooing position and a
maximum heating position by a change of an operation
angle of ihe motor actuator,

the outlet mode doors are driven to npen and close the
plurality of outlets,

the outlet mode rioors and the temperature control means
are alternately dnven in response to Ihe change of. Ihe.

operation angle ot'he motor actuator,

thc plurality of outlets include at least a face outlet for
blowing air to a passcngcr head side in the vehicle
compartment anti a foot outlet for blowing air Io a

passenger foot side in the vehicle compartment,
a face mode in which air is blnwn from the face nutlet is

sct in an operation region at a maxiniuni cooling side of
thc tcmpcraturc control means,

a fool motte in which mr is blov:n from the foot outlet is
set in an operation region at a maximmn heating side of
the temperature control means,

a bi-lcvcl mode in which air is bloivn front both thc face
outlet anti the foot outlet is sei between the operation
region at Ihe maximum cooling side anti Ihe operation
region at the maximum heating side,

an operation angle range of the motor actuation includes
a tirst reginn, a second region, a third region, a fnurth
region, and a fifth region,

when thc operation angle range is within thc first region,
thc tcmpcraturc control means is controlicd between
the maximum cooling position aml a Iirst intermediate.
position, aml the outlet mode doors are lixed so ihat Ihe.

outlet mode is the face mode,
when the nperation angle range is ivithin the second

region, the temperature control means is fixed to the
first intcrmcdiatc position, and thc outict mode is doors
arc controlled so that thc outlet mode is controlled to
switch bctwccn the face mode and thc bi-level mode,

when the operation angle range is within Ihe ihird region,
the temperature control means is controlled between
the Iirst intermeriiate potu(ion anti a seconri intermedi-
ate position, and the outlet mnde door~ are fixed so that
the outlet mode is the bi-level mode,

is

ts

so

when the operation angle range is within the fourth
region, the temperature control means is fixed to the
second intermediate position, and the outlet mode are
controlled so that the outlet mode is controlled to
switch bctwccn thc bi-level mode anil thc foot mode,
and

when Ihe operanon angle range is within the Iilth region,
the temperature control means is oontrnlled between
the second intermediate position and the maximum
hc atin position, and thc outlet morlc tloors arc lixed so
that thc outlet motte is thc foot motte

2. An air conditioner for a vehicle accoriling to claim I,
wherein

when the outlet mode doors are driven to switch the outlet
mode, thc tempcraturc control means is kept in a stop
state, and

after completion of switching of the outlet mmle, the
ouilei mode doors are kept in a stop state aml only Ihe
operation position of the temperature control means is
changed

3. An air contlitioncr for a vchiclc according to claim I,
further comprising:

hnk members driven by an operation force of the one
motor actuator;

a first pin coupled to thc tcmperaturc control means;
a second pin coupled io at least one of Ihe outlet mode

doors;
a first cam groove ivhich is provided in the link members

and in which thc first sin is slidably titted; and

a second curn roove which is provided in the link
members aml in which the second pin is slidably lined,
wherein idle portions and driving portions for alter-
nately drivin the temperature control means and at
least onc of thc outlet morlc tloors arc altcrnatcly
formed in thc first cam groove anil thc second cam
groove.

4. An air conilitioner for a vehicle, comprising:
temperature control means for controlling an outlet tem-

perature into a vehicle compartment,
a plurality of outkts for blowing air into rcspcctivc

portions in thc vehicle compartment,
outlet motte doors for opening and closing thc plurality of

outlets io switch an outlet mode, anil

one mou)r aciuator for drivmg the temperature control
means aml Ihe outlet mode doors, wherein

an operation position of the temperature control means is
controlled betiveen a maximum cooing pnsiiion and a
maximum heating position by a change of an operation
an lc of thc motor actuator,

thc outlet mode doors arc tlrivcn to open anil close thc
plurality of outlets,

ihe outlet mode doors and Ihe temperature control means
are alternately dnven in response to the change of the
operation angle of. Ihe moior actuator,

the plurality of outlets include at least a face outlet for
blowing air to a passenger head s(de in the vehicle
compartment and a foot outlet for blowing air to a
passen er foot side in the vehicle compartment,

at least a face mode in which air is blown from thc face
outlet is set m an operation region ai a maximum
cooling side of the temperature control means anil a
foot mode in which air is blown from Ihe loot outlet is
set in an operational region at a max(mum heatin side
of the temperature control means,
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the plurality of outlets include a defroster outlet for
blowing air to a vehicle window glass sale,

ilefroster instruction means for issuing an instrucuon of a
dcfrostcr mode in which air is blown from thc defroster
outlet is provided, and

an operation angle range of the niotor actuator includes
a tcmpcraturc controi region in which thc operation

position of the temperature control means is mntrofled
between the maximum cooling position and the maxi-
mum heating position, and the outlet mode doors are
driven to switch at least the face mode and the foot
mode, and

a defroster setting region in which when the instrucoon of
the defroster mode is issued from the defroster instruc-

tion means, thc operation an lc of the motor actuator is
made to go out of the temperature control region, and

thc dcfrostcr motte is sct.
5. An air conditioner for a vehicle accoriling to claim 4,

wherein an air volume of an air blower for blowing air into
the vehicle compartment through the plurality of outlets is
decreased at switchin ~ to the defroster mode.


