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(57) ABSTRACT 

A mix door D, which is arranged in a limited Space defined 
between an upstream air passage 10 in which an evaporator 
3 is installed and a downstream air passage 11 in which a 
heater core 4 is installed, is of a sliding type. By guiding a 
door proper 12 by using a cam groove, a Seal member 15 
bonded to the door proper 12 is pressed against a contacting 
member 13 only when the door proper 12 assumes its close 
position. Smoothed operation of the door proper 12 is 
achieved with a compact construction of a unit, and Sealing 
and temperature controlling performance is increased. 
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DOOR MECHANISM OF AUTOMOTIVE AIR 
CONDITIONING DEVICE 

TECHNICAL FIELD 

0001. The present invention relates to a door mechanism 
of an automotive air conditioning device, which can Slide in 
a limited Space to control air flow. 

TECHNICAL BACKGROUND 

0002. In general, an automotive air conditioning device 
comprises an intake unit for introducing outside and inside 
air, a cooler unit for cooling the introduced air and a heat for 
heating the introduced air, these three units being combined 
in Series and installed in a limited Space of a vehicle cabin, 
Such as a Space defined below an instrument panel. 
0003. However, due to the in-line connection of the three 
units, the automotive air conditioning device is compelled to 
have an enlarged size. Thus, when Such device is mounted 
in a Small car, the Smaller vehicle cabin Space is further 
limited, which is undesirable. 
0004. In view of the above, as is shown in FIG. 18, there 
has been proposed a device in which a cooler unit 1 and a 
heater unit 2 are positioned close to each other and aligned 
along a fore-and-aft direction of the vehicle thereby to 
reduce not only a longitudinal size “L” of the vehicle but 
also a lateral size of the same. Furthermore, in this device, 
for reduction of size, the distance between an evaporator 3 
and a heater core 4 is reduced and a mix door (which will be 
referred to as just “door” hereinafter) 5 for producing cooler 
and/or warmer air is reduced in size. 

0005 AS is known, the evaporator 3 is a device through 
which a low temperature low pressure refrigerant, which 
flows in a refrigerating cycle, flows for producing a cooled 
air by conducting a heat eXchange between the refrigerant 
and an induced air. While, the heater core 4 is a device 
through which a highly heated engine cooling water flows 
for producing a heated air by conducting a heat eXchange 
between the cooling water and an induced air. 
0006 Denoted by numeral 6 in the drawing is a defroster 
door which, in a defrosting mode, opens a defroster opening 
6.a for defrosting a window, denoted by numeral 7 is a 
ventilation door which, in a ventilation mode, opens a 
ventilation opening 7a for blowing a cooled air against an 
upper part of a passenger, and denoted by numeral 8 is a foot 
door which, in a foot mode, opens a foot opening 8a for 
blowing a warmed air toward the upper part of the passen 
ger. 

0007. However, in the unit having the above-mentioned 
construction, the reduction in size of the door 5 tends to 
cause a difficulty with which distribution of cooled air and 
warmed air is controlled. Thus, in Some devices, as is 
illustrated by a broken line in the drawing, an auxiliary door 
5a is provided for controlling the amount of air led to the 
heater core 4. However, in this case, the addition of Such 
auxiliary door causes a complicated and highly costing 
construction, which is of course undesirable. 
0008 Accordingly, recently, there has been proposed, as 
is shown in FIG. 19, a much compact automotive air 
conditioning device (see Japanese Utility Model Provisional 
Publication 6-71222). 
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0009. In the device, for achieving the compact construc 
tion, a cooler unit 1 and a heater unit 2 are integrated, and 
an evaporator 3 and a heater core 4 are positioned close to 
each other. That is, Since the mix door 5 pivoting about a 
rotation axis 5b needs a relatively larger mounting Space, a 
flat plate door 9 (the door shown in the drawing comprises 
two doors 9a and 9b which are connected through pins pa 
and pb to a door actuating mechanism comprised of a link 
mechanism) is employed, the flat plate door being Slid 
up-and-down along a rail 9c for effecting the temperature 
control. 

0010. However, a door mechanism possessed by the 
above-mentioned vertically sliding type tends to show weak 
points in operability and Sealing performance. That is, in 
order to prevent air leakage around the door 9, it is needed 
to remove or minimize a clearance between the rail 9c and 
the door 9. However, if the clearance is too small, the sliding 
resistance become increased causing non-Smoothed move 
ment of the door 9. This undesired phenomenon equally 
occurs even if a Sealing member is arranged between the 
door 9 and the rail 9c. While, if, for achieving a smoothed 
movement of the door, a larger clearance is provided 
between them, the undesired air leakage tends to occur. That 
is, in this case, antinomic matters take place. 
0011. In a door mechanism of a slide door type wherein, 
like the door 9 described in the above-mentioned publica 
tion, a plate type door is slid, it is difficult to achieve a 
Satisfied Sealing. That is, although a Sealing needed when a 
linearly running door comes to a terminal position is 
adequately achieved by only putting a Seal member between 
the door and a member to which the door contacts, perma 
nent deformation of the Seal member takes place instantly 
because the flat Seal member is pressed each time the door 
is actuated. In View of this, it is difficult to keep an adequate 
Sealing for a long time. That is, even when the door comes 
to the terminal position that is, close position, undesired air 
leakage tends to occur in relatively early time, and thus, if 
Such Slide type door is used as the mix door, the temperature 
control performance is inevitably lowered due to the poor 
Sealing. 

0012 While in a case wherein, like the above-mentioned 
door 9, the Sliding mechanism is composed of a link 
mechanism, the connection between the pin and the link 
tends to produce a play upon operation of the door. When the 
door is applied with a certain pressure, noises caused by the 
play tend to be produced which are transmitted to the vehicle 
cabin to make passengers uncomfortable. 
0013 The present invention is provided for eliminating 
the above-mentioned drawbacks possessed by the conven 
tional techniques. That is, a first object of the invention is to 
provide an excellent door mechanism of an automotive air 
conditioning device, which is compact in size, Smoothly 
operable, Superior in Sealing performance and temperature 
control performance and Suppressed from producing noises. 

0014 Furthermore, in the automotive air conditioning 
devices of these days, there has been developed a type which 
has a So-called fresh-Ventilation mode and can blow a cooled 
air into the vehicle cabin from a ventilation opening when 
needed. 

0015 The automotive air conditioning device of this type 
comprises, as is shown in FIG. 20, a conventionally con 
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Structed automotive air conditioning device which includes 
an outside air intake opening 161, an inside air intake 
opening 162, an intake unit 160 having a fan F and a motor 
164 installed therein, a cooler unit 101 having an evaporator 
103 (viz., part constituting part of a refrigerating cycle) 
installed therein and a heater unit 102 including a heater core 
104 through which engine cooling water flows, a mix door 
D, a bypass passage B, a warned air passage H and a mix 
chamber E, and further comprises a cooled air passage 114 
through which the cooled air passing through the evaporator 
103 is directly led to a ventilation duct 116. 
0016. Accordingly, when a fresh ventilation door 122 for 
opening and closing the cooled air passage 114 is opened, a 
cooled air is blown into the vehicle cabin from ventilation 
openings 121a and 121b which faces the vehicle cabin. 
Accordingly, in this case, it is possible to direct the cooled 
air against only the face of a driver for an adequate time, 
which makes the driver feel comfortable. 

0017 Apart from the above, automotive air conditioning 
devices belong to a device which is usually installed in a 
limited Space, Such as interior of an instrument panel. Thus, 
bulky Structure of the device makes installation in a motor 
vehicle, particularly in a Smaller motor Vehicle difficult. 
Accordingly, for the need of reducing the device mounting 
Space in the vehicle, various attempts have been made for 
reducing the size of the device. 
0.018. However, in automotive air conditioning devices 
having the above-mentioned conventional fresh ventilation 
mode, a separate cooled air passage connecting to the 
ventilation duct must be provided to the conventional auto 
motive air conditioning device. That is, in the devices, it is 
necessary to prepare a structure by which the passage is 
defined as well as Separate parts, which causes an increase 
in cost and a need for a certain Space for mounting therein 
the Separate parts. 
0019. The present invention is provided for eliminating 
the above-mentioned drawbacks possessed by the conven 
tional techniques. That is, a Second object of the present 
invention is to provide an automotive air conditioning 
device which can possess a fresh ventilation mode irrespec 
tive of its simple, lower cost and compact construction. 

DISCLOSURE OF THE INVENTION 

0020. In order to achieve the above-mentioned first 
object, the present invention provides, as is defined in claim 
1, in an automotive air conditioning device including one 
upstream Side air passage, two downstream Side air passages 
branched from the upstream side passage, a door having a 
predetermined size and arranged to Select one of the two 
downstream Side air passages for feeding the air flow from 
the upstream Side air passage thereto or to distribute the air 
flow to both the downstream Side air passages at a given 
ratio, and movement limiting Structures arranged at 
upstream and downstream sides of the door near the door, a 
door mechanism of Said automotive air conditioning device, 
the door mechanism being characterized in that the door 
comprises a door proper which is arranged between the 
movement limiting Structures and extends in a direction to 
shut the air flow from the upstream Side air passage and a 
Seal member which is boned to one Surface of the door 
proper, the door proper being capable of Sliding in a direc 
tion to shut the air flow with the aid of a sliding mechanism, 
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the sliding mechanism having a gear meshed with a toothed 
portion of the door proper, So that when, upon operation of 
a driving device, the gear is driven, the door proper is Slid 
in the Sliding direction and when the door proper comes to 
a terminal end of the sliding path, the door proper is moved 
in a direction angled to the Sliding direction, So that the Seal 
member is contacted to and pressed against a contacting 
member formed on a case which has the air passages defined 
therein. 

0021 With this arrangement, for example, in case 
wherein the door is used as a mix door which is arranged to 
distribute the cooled air to both a heater-core installed 
passage and a bypass passage bypassing the heater core, the 
door proper arranged between the movement limiting Struc 
tures located between the upstream Side passage and the two 
downstream Side passages can Slide in a direction to shut the 
air flow. Accordingly, the dimension of the door proper in 
the direction along which the air flow can be reduced, which 
brings about compact construction of the unit. Furthermore, 
Since, at the terminal end of the sliding path, the door proper 
can change its way in a direction angled to the sliding 
direction, Sealing is carried out while pressing the Seal 
member. Thus, Sealing of the door proper at the terminal end 
of the sliding path is improved and the temperature control 
ling performance in a condition wherein the door proper 
takes its middle position is improved. Furthermore, Since the 
Sliding mechanism is of a gear driving and driven type, 
Smoothed operation of the mechanism and easy handling of 
the door are obtained and no noises are produced. 
0022. A door mechanism of an automotive air condition 
ing device as defined in claim 2 is a door mechanism for use 
with an automotive air conditioning device including two 
upstream side air passages, a downstream Side air passage, 
a door having a predetermined size and arranged to Selec 
tively lead the air flow from one of the two upstream side air 
passages to the downstream Side air passage and movement 
limiting Structures arranged at upstream and downstream 
Sides of the door, Said door mechanism being characterized 
in that the door comprises a door proper which is arranged 
to between the movement limiting structures and extends in 
a direction to shut the air flow from Said upstream Side air 
passages and a Seal member which is bonded to one Surface 
of Said door proper, the door proper being capable of Sliding 
in a direction to shut the air flow with the aid of a sliding 
mechanism, the sliding mechanism having a gear meshed 
with a toothed portion of the door proper, So that when, upon 
operation of a driving device, the door proper is slid in the 
Sliding direction and when the door proper comes to a 
terminal end of the sliding path, the door proper is moved in 
a direction angled to the sliding direction, So that the Seal 
member is contacted to and pressed against a contacting 
member formed on a case which has the air passages defined 
therein. 

0023. With this arrangement, for example, in case 
wherein the door is used as an intake door which Selectively 
introduces the vehicle interior air (viz., inside air) outside air 
and/or the vehicle outside air (viz., outside air), the door 
proper arranged between the movement limiting structures 
located between the two upstream Side passages and the 
downstream Side passage can Slide in a direction to shut the 
air flow. Accordingly, the dimension of the door proper in 
the air flow direction can be reduced, which permits compact 
construction of the unit. Furthermore, Since, at the terminal 
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end of the sliding path, the door proper can change its way 
in a direction angled to the sliding direction, Sealing is 
carried out while pressing the Seal member, and thus, Sealing 
of the door proper at the terminal end of the Sliding path is 
improved. Furthermore, Since the sliding mechanism is of a 
gear driving and driven type, Smoothed operation of the 
mechanism and easy handling of the door are obtained, and 
no noises are produced. 
0024. A door mechanism of an automotive air condition 
ing device as defined in claim 3 has Such a feature that the 
Sliding mechanism comprises cam grooves which are 
formed on both side Surfaces of the case which has the air 
passages defined therein and a plurality of guide members 
provided on one Side of the door proper and slidably 
received in the cam grooves, each of the cam grooves having 
at a terminal end portion a portion by which the correspond 
ing guide member is guided in a direction angled to the 
Sliding direction of the door proper, and the Seal member 
being pressed against the contacting member when the door 
proper comes to the terminal end portion. 
0.025. With this arrangement, the door proper can be 
driven along the cam grooves formed in both sides of the 
case. Thus, the door proper never produces play even when 
applied with wind pressure. Furthermore, Since the cam 
grooves help the Seal member to be pressed against the 
contacting member trough the door proper, protection 
against undesired lowering in Sealing performance can be 
lasted for a long time, which means improvement in Sealing. 
0026. The invention defined by claim 4 has such a feature 
that the gear of the sliding mechanism has higher teeth 
which are higher than other teeth, So that when the driving 
device drives the gear, the higher teeth press the Sealing 
member against the contacting member through a toothed 
portion formed on the door proper. 
0027. With this arrangement, by the higher teeth formed 
on the gear, a certain pressure can be applied to the door 
proper, So that the Sealing member can be pressed against the 
contacting member. Thus, lowering in Sealing performance 
can be Suppressed for a long time, which means improve 
ment in Sealing. 
0028. The invention as defined in claim 5 has such a 
feature that Said door proper is Supported by a Supporting 
roller which is fixed and positioned at a laterally middle 
portion of the door proper, the Supporting roller resiliently 
contacting the door proper. 
0029 With this arrangement, even if the door proper 
becomes deformed by a certain degree under the influence of 
heat from the evaporator and the heater core which are 
positioned near the door proper and/or the door proper is 
applied with a certain wind preSSure, the deformation of the 
door can be prevented or minimized and thus Satisfied door 
movement is achieved. Even if the sliding mechanism 
employs the gears, undesired gear slippage never occurs 
under operation of the gears and thus Smoothed operation is 
achieved. 

0030 The invention as defined in claim 6 has such a 
feature that the door proper has an arcuate croSS Section So 
that the door proper is can contact the gear driven by the 
driving device. 
0031. With this arrangement, smoothed operation of the 
gears is achieved due to the nature of the gears. Furthermore, 
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even when the door proper is arranged to Shut the air flow, 
the air flow distribution performance and air guiding per 
formance of the door proper are increased when the door 
proper is flexed toward the upstream direction of the air 
flow. Furthermore, air flow resistance is reduced and if the 
door proper is flexed toward the downstream direction of the 
air flow, the air guiding performance is increased. 
0032. The invention defined by claim 7 has such a feature 
that the air passages are provided by coupling a pair of case 
members having the door proper put therein, and that the air 
passages have, at a downstream portion of the door proper 
and at a middle portion of the path along which the door 
proper Slides, a center connecting portion by which the case 
members are connected. 

0033 With this arrangement, the middle portion of the 
Sliding path constitutes a dead Space. The paired case 
members can be combined by using the dead Space, and the 
Strength of the case can be increased. Furthermore, in 
comparison with a case wherein a separate connecting 
member is used for connecting the case members, marked 
reduction in air flow resistance is achieved in the invention. 
Furthermore, satisfied air flow stability and satisfied tem 
perature controlling performance are achieved. 
0034. The invention as defined in claim 8 has such a 
feature that the Supporting roller is connected to the center 
connecting portion. 

0035. With this arrangement, during the process when the 
paired case members are being to be combined, the Support 
ing roller can be installed. Furthermore, Since the installation 
of the Supporting roller is achieved by using a dead Space 
inevitably produced at a middle portion of the door sliding 
path, effective usage of the Space is accomplished. 

0036) The invention as defined in claim 9, which estab 
lishes the above-mentioned Second object, has Such a feature 
that a door mechanism of an automotive air conditioning 
device comprises a heater core for heating air introduced 
from outside and inside of a motor vehicle; a hot air passage 
which extends through the heater core; a bypass passage 
which bypasses the heater core; a mix door which adjusts the 
rate between the amount of air directed to the bypass passage 
and that of air directed to the hot air passage, a mixing 
chamber which mixes the air coming thereto from the 
bypass passage and the air coming from the hot air passage; 
a ventilation opening to which a ventilation duct connected 
to the mixing chamber is connected, the ventilation opening 
being arranged to blow air against an upper portion of a 
passenger in the vehicle cabin; a ventilation door equipped 
with a pivot axis and arranged to open and close the 
ventilation opening, a defroster opening connected to the 
mixing chamber, the defroster opening being arranged to 
blow air against a front glass window; a defroster door 
equipped with a pivot shaft and arranged to open and close 
the defroster opening, a contacting portion to which opposed 
ends of the ventilation and defroster doors contact when the 
ventilation and defroster openings are closed by the doors, 
the opposed ends being the ends of the doors which are 
opposite to the ends of the door to which the pivot shafts are 
connected; and a cooled air passage through which the 
introduced air is led to the ventilation duct without passing 
through the hot air passage and the bypass passage, the 
cooled air passage including a hollow portion defined in the 
contacting portion, the contacting portion having a ventila 
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tion duct connecting opening through which said hollow 
portion and the ventilation duct are connected. In this 
invention, Since the door contacting portion to which the free 
ends of the ventilation door and the defroster door are 
contactable has the hollow portion defined therein, part of 
the cooled air flow coming from the upstream portion of the 
air passage is led, through the hollow portion and the 
ventilation duct connecting opening, into ventilation duct. 
0037. The invention as defined in claim 10 has such a 
feature that the ventilation door has on its upper Surface a 
projected portion which closes the ventilation duct connect 
ing opening when the ventilation door closes the ventilation 
opening. In this invention, the ventilation duct connecting 
opening is opened and closed by the ventilation door per Se. 
That is, when the ventilation opening is closed by the 
ventilation door, it never occurs that cooled air having 
passed through the evaporator in the cooled air passage is 
directly blown into the vehicle cabin. While, when the 
ventilation door is opened, cooled air is assuredly led to the 
vehicle cabin through the cooled air passage. 
0.038. The invention as defined in claim 11 has such a 
feature that, in the automotive air conditioning device as 
defined in FIG. 9, the ventilation duct connecting opening is 
located at a position which is concealed or covered by the 
end portions of the ventilation door when the ventilation 
opening is closed by the ventilation door. In this invention, 
with a simple construction, the ventilation duct connecting 
opening can be opened and closed by the ventilation door 
per Se. 

0039 The invention as defined in claim 12 has such a 
feature that, in the automotive air conditioning device as 
claimed in claim 9, the ventilation duct connecting opening 
and the ventilation opening have a common center axis 
along which air flows, and that the length of the ventilation 
duct connecting opening measured in a direction perpen 
dicular to the common axis is Smaller than that of the 
ventilation opening. In this invention, the cooled air flow 
having passed through the cooled air passage and the 
ventilation duct connecting opening is mainly blown toward 
a center portion of the vehicle cabin. 
0040. The invention as defined in claim 13 has such a 
feature that, in the automotive air conditioning device as 
defined in claim 9, a case is provided, the case being 
constructed by coupling first and Second cases at Vertically 
dividing Surfaces of the Same, the vertically dividing Sur 
faces extending along the air flow direction and passing 
through the ventilation duct connecting opening. In this 
invention, only by forming rectangular recesses in the Ver 
tically dividing Surfaces of the cases and mating the verti 
cally dividing Surfaces, the ventilation duct connecting 
opening is easily provided. 
0041. In the invention as defined in claim 1, at the space 
defined between the upstream Side air passage and the 
branched two downstream Side air passages, where the 
movement limiting member is located, there is provided the 
Sliding type door, and the Seal member bonded to the door 
proper is pressed against the contacting member only when 
the door proper assumes the close position. Accordingly, 
compact construction is achieved, and Sealing and tempera 
ture controlling are improved, and Smoothed operation is 
achieved. Handling of the door is easily made without 
producing noises, which provides the operator with a pleas 
ant door handling. 
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0042. In the invention of claim 2, at the space defined 
between the two upstream Side air passages and the down 
Stream air passage, where the movement limiting member is 
located, there is provided the sliding type door, and the Seal 
member bonded to the door proper is pressed against the 
contacting member only when the door proper assumes the 
close position. Accordingly, compact construction is 
achieved and Sealing is improved. Furthermore, Smoothed 
operation is achieved, and handling of the door is easily 
made without producing noises, which provides the operator 
with a pleasant door handling. 

0043. In the invention of claim 3, the movement of the 
door proper is guided along the cam grooves. Accordingly, 
the door does not rattle even when applied wind pressure. 
Furthermore, Since the cam grooves help the Sealing mem 
ber to be pressed against the contacting member through the 
door proper, lowering in Sealing performance is Suppressed 
for a long time and thus Sealing performance is increased. 
0044) In the invention of claim 4, the higher teeth of the 
gear press the door proper for pressing the Sealing member 
against the contacting member. Thus, lowering in Sealing 
performance is Suppressed for a long time, and thus, the 
Sealing performance is increased. 
0045. In the invention of claim 5, the door proper is not 
deformed even when applied with marked wind pressure. 
Furthermore, irrespective of usage of gears in the sliding 
mechanism, undesired slippage of teeth does not occur, and 
thus, Smooth operation is achieved. 
0046. In the invention of claim 6, Smoothed operation, 
Satisfied air flow distribution and Satisfied air guiding are 
achieved. Furthermore, reduction in air flow resistance is 
expected. 

0047. In the invention of claim 7, the paired case mem 
bers are coupled with effective usage of the dead Space 
inevitably produced by the door. Thus, the strength of the 
case is increased and reduction is air flow resistance is 
achieved. Furthermore, due to the satisfied air flow direc 
tional Stability, the temperature controlling of the air is 
improved. 

0048. In the invention of claim 8, during the process 
when the paired case members are being to be combined, the 
Supporting roller can be installed. Furthermore, Since the 
installation of the Supporting roller is achieved by using a 
dead Space inevitably produced at a middle portion of the 
door sliding path, effective usage of the Space is accom 
plished. 

0049. In the invention of claim 9, part of the cooled air 
flow coming from the upstream portion of the air passage is 
led through the hollow portion in the door contacting portion 
and the ventilation duct connecting opening, into the Ven 
tilation duct. Accordingly, a simple, low cost, compact, 
Strong and highly Sealed automotive air conditioning device 
having a fresh ventilation mode can be provided. 
0050. In the invention of claim 10, the ventilation duct 
connecting opening can be opened and closed by the Ven 
tilation door per Se. Thus, there is no need of providing a 
Separate door which opens and closes the cooled air passage. 
0051. In the invention of claim 11, with a much simpler 
construction, the ventilation duct connecting opening can be 
opened and closed by the ventilation door per Se. 
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0.052 In the invention of claim 12, the cooled air flow 
having passed through the cooled air passage and the 
ventilation duct connecting opening is mainly blown to a 
center portion of the vehicle cabin. 
0053. In the invention of claim 13, only by forming 
rectangular recesses in the vertically dividing Surfaces of the 
cases and mating the vertically dividing Surfaces, the ven 
tilation duct connecting opening is easily provided. Accord 
ingly, molds for molding the case can have a simple struc 
ture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0054 FIG. 1 is a sectional view of a first embodiment of 
the invention. 

0055 FIG. 2 is a plan view of FIG. 1. 
0056 FIG. 3 is a horizontally sectional view of a door 
mechanism. 

0057 FIG. 4 is a partially-cut schematic perspective 
view of a door. 

0.058 FIG. 5 is an end view taken along the line 5-5 of 
FIG 3. 

0059 FIG. 6 is an enlarged illustration of an essential 
part of the door. 
0060) 
0061 

FIG. 7 is an illustration of a cam groove. 
FIG. 8 is a sectional view of a supporting roller. 

0.062 FIG. 9 is a sectional view of a second embodiment 
of the present invention. 
0.063 FIG. 10 is a schematic perspective view of another 
door employable in the present invention. 
0.064 FIG. 11 is a perspective view showing an automo 
tive air conditioning device of a third embodiment of the 
present invention and an intake unit. 
0065 FIG. 12 is a vertically sectional view of an auto 
motive air conditioning device of the invention. 
0.066 FIG. 13 is a horizontally sectional view of the 
automotive air conditioning device of the invention. 
0067 FIG. 14 is an external appearance of the automo 
tive air conditioning device of FIG. 11, which is taken from 
a right side of FIG. 11. 
0068 FIG. 15 is an enlarged sectional view of a portion 
where a ventilation door and a defroster door are arranged. 
0069 FIG. 16 is an enlarged sectional view of a venti 
lation door and its peripheral portion which are employed in 
another embodiment. 

0070 FIG. 17 is an enlarged sectional view of a venti 
lation door and its peripheral portion which are employed in 
a further embodiment. 

0071 FIG. 18 is a sectional view of a conventional 
automotive air conditioning device. 
0072 FIG. 19 is a sectional view of another conventional 
automotive air conditioning device. 
0073 FIG. 20 is a sectional view of a further conven 
tional automotive air conditioning device. 
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BEST MODE EMBODIMENT OF THE 
INVENTION 

0074. In the following, embodiments of the present 
invention will be described with reference to the accompa 
nying drawings. 

0075 Embodiment-1 
0076 FIG. 1 is a drawing showing an automotive air 
conditioning device which is an embodiment-1 of the 
present invention, which is a Sectional view taken along the 
line 1-1 of FIG. 2. FIG. 2 is a plan view of FIG. 1, FIG. 
3 is a horizontally sectional view of a door mechanism, FIG. 
4 is a partially cut perspective view of a door, FIG. 5 is an 
end view taken along the line 5-5 of FIG. 3, FIG. 6 is an 
enlarged illustration showing an essential portion of the 
door, FIG. 7 is an illustration showing a cam groove portion, 
and FIG. 8 is an illustration of a supporting roller, which is 
a sectional view taken along the line 8-8 of FIG. 7. It is to 
be noted that parts similar and corresponding to those of 
FIGS. 18 and 19 are denoted by the same reference numer 
als as those of FIGS. 18 and 19. 

0077 AS is shown in FIG. 1, a door mechanism of an 
automotive air conditioning device of the embodiment-1 is 
applied to a mix door. 
0078. As is shown in FIG. 1, in the automotive air 
conditioning device, there is used a case C which comprises 
a cooler unit 1 and a heater unit 2 which are aligned along 
a longitudinal axis of an associated motor vehicle and 
coupled in Such a manner as to reduce a longitudinal length 
“L”. In upstream and downstream portions 10 and 11 of an 
air passage 10 defined in the case C, there are installed an 
evaporator 3 and a heater core 4, respectively. 
0079 The air passages 10 and 11 are formed by coupling 
a pair of case members C1 and C2 in a So-called face-to-face 
connecting manner. During this coupling, after-mentioned 
door proper 12, the above-mentioned evaporator 3 and the 
heater core 4 are put into the case and held therein. 
0080. In the air passages 10 and 11, a door D is installed 
at a position between the evaporator 3 and the heater core 4. 
By sliding the door D by using a slide mechanism M, the air 
flow from the upstream passage 10 is selectively led toward 
the passage of the heater core 4 or to a bypass passage B 
which bypasses the heater core 4, or divided into two flows 
at a certain distribution ratio, one being directed to the 
passage of the heater core 4 and the other being directed to 
the bypass passage B. 
0081. At the upstream and downstream sides of the door 
D, the evaporator 3 and the heater core 4 are closely 
arranged, which will be referred to as movement limiting 
structures “K” in the following description because they 
restrict a free movement of the door D. 

0082 In the following, the door D and the slide mecha 
nism M will be described in detail. 

0083. The door D comprises a door proper 12 which 
extends acroSS the passage between the evaporator 3 and the 
heater core 4 in a direction to shut the air flow from the 
upstream air passage 10. 

0084 As is shown in FIG. 1, the vertical length of the 
door proper 12 is about half that of an opening 14 defined 
between the upstream air passage 10 and the downstream air 
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passage 14, and as is seen from FIG. 2, the lateral length of 
the door proper is generally equal to the distance between 
opposed sides of the case C. 
0085. As shown in FIG. 4, the door proper 12 comprises 
an outer Side flat portion 12a and an inner dome-shaped 
Swelled portion 12b. An outer surface of the outer side flat 
portion 12a is lined with a seal member 15 made of urethane 
foam or the like. If desired, outer and inner Surfaces of the 
Swelled portion 12b may be lined with seal members 15. 
0.086 At laterally spaced portions of the door proper 12, 
there are provided respective reinforcing plates 16 which 
reinforce the door proper 12 and have a function to guide air 
flow. The portion defined between each reinforcing plate 16 
and one lateral end of the door proper 12 is shaped arcuate. 
The arcuate end portion is formed with vertically extending 
teeth 17 which are meshed with a gear 20 of an after 
mentioned drive device 23. 

0087. At four corners of the door proper 14, there are 
provided projected guide rollers 18 which are rotatably and 
Slidably received in after-mentioned guide cam grooves 19 
which are formed in ridges projected inward from an inside 
wall of the case C. If desired, fixed cylindrical pins may be 
used in place of the guide rollers 18. 
0088 Although the door proper 12 illustrated is shaped 
arcuate to operatively engage with the gear 20 driven by the 
drive device 23, the arcuate shape may be convex not 
concave with respect to the direction in which air flows, as 
is shown. In case wherein the shape is convex, the air 
distribution performance is improved, the air guide perfor 
mance for guiding air toward the heater core 4 and the 
bypass passage B is also improved and the flow resistance 
against the air flow is reduced. While, in case wherein the 
shape is concave, the shape contributes to guiding the air 
flow toward the heater core 4 and the bypass passage B 
without causing marked resistance against the air flow, and 
thus, the guiding performance to the air flow is much 
improved. 
0089 Especially, in the sliding type door D, not only 
reduction in size of the unit is achieved but also the direction 
of the air flow (viz., wind axis) is kept unchanged, that is, not 
varied irrespective of any opening position which the door 
D takes. 

0090 That is, in the conventional one wherein the door is 
rotated about its rotation axis, the direction of the air flow is 
largely changed by the door it-Self in accordance with the 
opening degree of the door and thus the wind axis is varied, 
and thus, as a result, the mixing of the cooled air and the 
warmed air tends to induce an unexpected condition. This 
tendency Sometimes brings about a need of a temperature 
control lib and/or changing of the shape of the case proper, 
for the purpose of obtaining a desired temperature control. 
However, in the sliding type door D, the air flow is smoothly 
changed and thus the wind axis is kept unchanged. 
0.091 When the wind axis is kept unchanged, it is pos 
sible to layout the parts with respect to the air flow directed 
to each air blowing opening. And when the layout is 
practically applied to the arrangement of the mix door, it is 
possible to hit the cooled air flow and the warmed air flow 
against each other at a certain angle and thus Stable air 
mixing is possible. Furthermore, Since it is only necessary to 
take measures against the wind distribution and air mixing 
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based on the wind axis oriented to the given direction, 
smoothed air flow distribution and desired temperature 
controlling are obtained. Thus, the air flow distribution and 
the air mixing can be improved without provision of a 
temperature controlling rib and change of the shape of the 
CSC. 

0092. As is shown in FIG.3, the slide mechanism M for 
operating the door D comprises cam grooves 19 formed in 
ridges on an inner wall of the case C, a pair of partial gears 
20 meshed with toothed portions 17 formed on the surface 
of the door D, a shaft 21 connecting the partial gears 20, a 
drive gear 22 fixed to an end of the shaft 21 and a drive 
device 23 (see FIGS. 1 and 2), such as a motor and a motor 
actuator, which drives the drive gear 22. If desired, in place 
of the drive device 23, a manually operated mechanism 
connected to a controller through a wire cable may be used. 
0093. As is shown in FIG. 7, the guide cam grooves 19 
are each shaped to have a radius of curvature “r” Substan 
tially equal to that of the door D and support or movably 
receive the four guide rollers 18 of the door proper 12, so 
that the door D is assuredly operated without play even if 
applied with a certain wind pressure. The guide cam grooves 
19 are arcuate in shape and arranged at upper and lower 
portions of each inner wall. The upper guide rollers 18 are 
engaged with the upper guide cam grooves 19 and the lower 
guide rollers 18 are engaged with the lower guide cam 
grooves 19. An outer terminal end 19a of each cam groove 
19 is so oriented that when the door proper 12 comes to its 
terminal position, the outer terminal end is directed toward 
a direction angled to the sliding direction of the door proper, 
that is, in the illustrated embodiment, the Outer terminal end 
extends obliquely rearward from the end portion of the 
arcuate sliding path. 
0094. With this orientation of the path, the seal member 
15 is forced to contact with a partition wall 13 and pressed 
against the same to enhance the Sealing performance. The 
seal member 15 is not a member which constantly contacts 
the partition wall 13, but a member which contacts the 
partition wall 13 when really needed. Accordingly, the 
Sealing performance of the Seal member can be kept for a 
long period, and thus, the assured Sealing is expected for a 
long period. Furthermore, Substantially no friction is pro 
duced when the door is actuated, which lowers the force 
needed for actuating the door. In the illustrated embodiment, 
the contacting member 13 to which the sealing member 15 
contacts is the partition wall 13 of the case C. However, if 
desired, the contacting member 13 may be a separate mem 
ber which is separate from the case. 
0095. In the illustrated embodiment, each of the cam 
grooves 19 comprises Separate upper and lower portions. 
However, the present invention is not limited to Such an 
arrangement. That is, any other arrangement may be 
employed So long as, at the terminal position of the door, the 
guide roller 18 is permitted to move in a direction angled to 
the Sliding direction of the door. That is, for example, an 
arrangement may be used wherein the terminal ends 19a of 
the upper and lower cam grooves 19 are connected. If this 
arrangement is employed, molding the case C with a plastic 
is much easily carried out. 
0096. The above-mentioned sliding mechanism M com 
prises the cam grooves 19, the paired partial gears 20, the 
shaft 21 and the drive gear 22. If desired, these parts and the 
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door D may be pre-assembled as a Single unit. The Single 
unit is then put into the case C through an opening formed 
in a Side wall of the case C and installed therein. In this case, 
depending on the types of the air conditioning devices, 
various kinds of units can be prepared, SO that mounting of 
automotive air conditioning devices to vehicles is achieved 
with Some essential parts commonly used. 
0097. Each of the partial gears 20 has a unique shape for 
the purpose of causing the door proper 12 to be directed at 
the terminal position thereof in a direction angled to the 
sliding direction of the door. That is, as is seen from FIG. 5, 
each partial gear 20 has enlarged or higher teeth 20a at end 
portions thereof, which are higher than other teeth 20b of the 
gear. That is, when the partial gear 20 is driven by the 
above-mentioned drive device 23, the higher teeth 20a press 
the door proper 12 through the toothed portion 17 of the door 
proper 12 and move the door proper along the cam grooves 
19. 

0098. As is seen from FIGS. 5 and 6, each of the toothed 
portions 17 possessed by the door proper 12 has higher teeth 
17a at upper or lower end portions thereof, which are higher 
than other teeth 17b of the toothed portion. That is, as is seen 
from FIG. 6, the heights of the higher teeth gradually change 
in accordance with a change of the distances, viz., r1, r2, r3 
and ral, between the tops of the teeth and a rotation center O. 
With this, the higher teeth 17a are assuredly meshed with the 
higher teeth 20a of the partial gear 20, so that the door 
proper 12 is assuredly driven along the cam grooves 19. 
Denoted by reference “rp” is a pitch circle. 

0099 AS has been mentioned hereinabove, the door 
proper 12 is driven by the two partial gears 20. However, if 
the door proper 12 has a relatively long lateral length, it 
tends to occur that the door proper becomes deformed when 
applied with a marked wind pressure. 

0100 This deformation is undesirable when considering 
the necessity of assured meshing of the gears and Satisfied 
temperature controlling by the door proper 12. Thus, as is 
shown in FIG. 8, an arrangement is provided wherein a 
laterally middle portion of the door proper 12 is Supported 
by a roller 24 for Suppressing Such undesired deformation. 
0101. In this case, the roller 24 comprises a drum-like 
portion 24a and a pair of resilient Supporting arms 24b 
which are projected axially in opposite directions from the 
drum-like portion 24a. For installing the roller 24 in the 
case, a preferable arrangement is Such that the Supporting 
arms 24b are put in a receSS 26 formed in a center connecting 
portion 25 integrally connected to an upper Supporting wall 
of the heater core 4, and the drum-like portion 24a is 
arranged to project by a certain degree from the center 
connecting portion 25 thereby to resiliently contact with the 
door proper 12. 
0102) The center connecting portion 25 is arranged in a 
downstream portion in the air flow passage with respect to 
the door proper 12, that is, in a generally center portion of 
the case C. More specifically, the center connecting portion 
25 includes cylindrical portions each having a bottom, 
which is projected from respective side walls of the case 
members C1 and C2 toward the axes of the air passages 10 
and 11. That is, when the case members C1 and C2 are 
coupled in a So-called back-to-back connecting manner, the 
bottoms of the cylindrical portions are connected to each 
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other. With usage of connecting bolts or dovetail connecting 
method, the case members are tightly coupled defining 
therein the center connecting portion. 
0103) The door proper 12 has the four guide rollers 18 
respectively put in the upper and lower guide cam grooves 
19, so that vertical sliding of the door proper 12 inevitably 
causes production of a dead Space at a lateral center portion 
where the air flow is shut. Thus, when the above-mentioned 
center connecting portion 25 is provided in the dead Space, 
the mechanical Strength of the case C is increased and the air 
flow resistance is reduced as compared with a case wherein 
the center connecting portion 25 is arranged at a portion 
other than the dead Space. Thus, desired air flow controlling 
is obtained inducing improvement in air temperature con 
trolling. 
0104 Preferably, the arrangement of the Supporting roller 
24 is made by taking the dead Space into consideration. That 
is, when, in case wherein the case members C1 and C2 are 
assembled in a back-to-back connecting manner, the Sup 
porting arms 24b of the Supporting roller 24 are Supported by 
the case members C1 and C2, both the formation of the air 
passages and the arrangement of the Supporting roller are 
Simultaneously achieved. That is, in this case, mounting of 
the Supporting roller 24 is readily achieved and the dead 
Space is effectively used. 
0105. In the following, operation of the embodiment will 
be described. 

0106 (Full-hot Mode) 
0107. In a full-hot mode of a heating mode, wherein 
cooled air is entirely heated and blown to the vehicle cabin, 
the door proper 12 takes an uppermost position as shown in 
FIG. 1, so that air which has been introduced by the intake 
unit and cooled by the cooler unit 1 is entirely passed 
through the heater core 4. 
0108. In this case, the drive device 23 is operated by 
receiving instruction signals from a controller (not shown), 
So that the partial gears 20 are rotated. Thus, the partial gears 
20 meshed with the toothed portions 17 formed on the door 
proper 12 raise the door proper 12 along the cam grooves 19. 
0109 When the door proper 12 is raised up to a terminal 
position, the higher teeth 20a of the partial gears 20 are 
brought into engagement with the higher teeth 17a of the 
door proper 12. Upon this, the door proper 12 is pressed 
backward by the partial gears 20 and driven backward along 
the cam grooves 19 having the seal member 15 pressed 
against the partition wall 13 of the case C. 
0110. As a result, the sealing of the door proper 12 is 
assured Suppressing undesired air leakage, and thus, excel 
lent air temperature controlling is obtained. Furthermore, 
Since the door movement is carried out by the gear mecha 
nism, Smoothed door operation and easy door handling are 
obtained without Suffering from noises. 

0111 (Hot Mode) 
0112 In a hot mode in a cooling/heating mode, wherein 
cooled air and warmed air are mixed before being blown to 
the vehicle cabin, the door proper 12 takes a vertically 
middle position in FIG. 1, so that part of cooled air from the 
cooler unit 1 is forced to flow to the heater core 4 through 
an upper clearance defined above the door proper 12 and at 
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the same time the remained part of the cooled air is forced 
to flow to the heater core 4 through a lower clearance defined 
below the door proper 12. 
0113 Also in this case, the drive device 23 is operated by 
the controller, So that due to rotation of the partial gears 20, 
the guide rollers 18 of the door proper 12 are moved along 
the guide cam grooves 19 carrying the door proper to the 
above-mentioned vertically middle position. Since this 
movement is carried out by only a contact between the guide 
rollers 18 and the cam grooves 19, the sliding resistance is 
very Small and thus the movement is Smoothly made. 
Furthermore, in this vertically middle position, the door 
proper 12 is stably held by the meshed engagement between 
partial gears 20 and the toothed portions 17 of the door 
proper 12 and thus displacement of the door proper does not 
occur. Even if Such displacement takes place, the displace 
ment would be only within a degree corresponding to a back 
lash which occurs between the partial gears 20 and the 
toothed portions 17 of the door proper 12, and thus, precise 
positioning of the door proper 12 is achieved. 

0114. The cooled air and warmed air are mixed to have a 
certain temperature and blown to the vehicle cabin. 

0115 (Full-cool Mode) 
0116. In a full-cool mode of a cooling mode, wherein 
cooled air is entirely blown to the vehicle cabin without 
being heated, the door proper 12 takes a lowermost position 
in FIG. 1. Except this positioning of the door proper 12, 
Substantially the same operation as that of the above 
mentioned full-hot mode takes place. However, under this 
full-cool mode, it Sometimes occurs that the passengers want 
a larger quantity of cooled air. In this case, it tends to occur 
that due to collision of the larger quantity of cooled air 
against the door proper 12, the door proper 12 whose width 
is relatively large becomes deformed or flexed in a down 
Stream direction. 

0117. However, in case of the embodiment-1, the provi 
Sion of the Supporting roller 24 at the laterally middle 
portion of the door proper 12 can prevent Such deformation 
of the door proper 12 even when the marked wind preSSure 
is applied to the door proper 12. Due to the same reason, 
Smoothed operation of the door is achieved without Suffering 
from undesired gear Slippage, and lowering in the tempera 
ture controlling performance, which would be caused by the 
deformation of the door proper 12, does not occur. 

0118. Furthermore, even if the door proper 12 is 
deformed due to a heat applied thereto from the evaporator 
3 and the heater core 4 which are positioned near the door 
proper 12, the deformation of the door proper 12 can be 
minimized. 

0119) Since the supporting roller 24 is arranged to con 
Stantly Support the door proper 12, the upward and down 
ward movement of the door proper 12 along the curved path 
is smoothly carried out in not only the full-cool mode but 
also every other modes. 

0120 Embodiment-2 
0121 FIG. 9 is a drawing showing essential portions of 
an automotive air conditioning device which is embodi 
ment-2 of the present invention. Members and parts similar 
to those of FIGS. 1 to 8 are denoted by the same numerals. 
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0.122 AS is shown in FIG. 9, a door mechanism of an 
automotive air conditioning device of the embodiment-2 is 
applied to an intake door. 
0123. An intake unit 30 associated with the embodi 
ment-2 is a device which Selectively intakes vehicle outside 
air (outside air) and vehicle inside air (inside air) and 
conditions the mixed air by flowing the same in an air 
conditioning device before blowing into the vehicle cabin. 
Like in the case of the above-embodiment, it is desirable to 
reduce a height “H” of an intake door D installed in the unit. 
In fact, flatten-shape of the intake door is preferable. 
0.124. In the intake unit 30, air intake from the upstream 
air passage 10 is made by running a fan 31 via a motor 32. 
The upstream air passage 10 has an outside air intake 
passage 10a and an inside air intake passage 10b. The air 
flow running down from the upstream air passage 10 is led 
to the downstream air passage 11 which is communicated 
with a cooler unit corresponding to the cooler unit 1 of the 
embodiment-1. However, if desired, the cooler unit may be 
removed. 

0.125. At upstream and downstream sides of the intake 
door D, there are arranged a partition wall 33 and a bell 
mouth 34 which are located close to each other and serve as 
movement limiting structures “K” which restrict the move 
ment of the door. 

0126. Accordingly, when the above-mentioned door D 
and the sliding mechanism M are applied to the intake unit 
30, Smoothed operation is expected while establishing a 
compact structure of the unit. Furthermore, Sealing perfor 
mance and temperature controlling performance are 
increased without Suffering from noises, which allows pro 
duction of an excellent door mechanism. 

0127. Since the door D and the sliding mechanism M are 
the same as those of the above-mentioned embodiment-1, 
explanation of them will be omitted. 
0128. The present invention is not limited to the above 
mentioned embodiments-1 and -2. That is, various modifi 
cations within the concept of the present invention may be 
thought out. 
0129. For example, a door to which the door mechanism 
of the invention is applied is not limited to the intake door 
or the mix door. That is, the door mechanism may be applied 
to other doors. In known automotive air conditioning 
devices, the defroster opening 6a and the ventilation open 
ing 7a are located close to each other. The invention can be 
applied to the defroster door 6 and the ventilation door 7. 
0.130. The above-mentioned door is described to have an 
arcuate shape. However, if desired, the door may have a flat 
shape. Furthermore, the shape of teeth of the partial gears 
and the shape of the teeth of the toothed portions of the door 
proper are not limited to those of the illustrated embodi 
ments. That is, the shape of them can be freely changed as 
the need arises. 

0131. In the above-mentioned embodiments, the door 
proper 12 is arranged to be moved by a pair of partial gears 
20. However, if desired, as is shown in FIG. 10, only one 
gear 20 may be used, which is arranged at the center portion 
of the door proper 12 for moving the door proper. If Such 
modification is practically employed, reduction in parts and 
much easier assembly are achieved thereby to obtain a 
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reduced production cost. Furthermore, in cooperation with 
the Supporting roller 24, the gear 20 can Support the door 
proper 12, and thus, even if the door proper is Somewhat 
deformed, the deformation has Substantially no influence on 
the temperature controlling performance. 
0132) Embodiment-3 
0.133 AS is shown in FIG. 11, an automotive air condi 
tioning device of this embodiment is connected to an intake 
unit 160 which, after introducing the outside or inside air, 
leads the air to a downstream portion. The intake unit 160 is 
formed with both an outside air intake port 161 for intro 
ducing the outside air and an inside air intake port 162 for 
introducing the inside air for the air circulation. Selection of 
the ports 161 and 162 is made by an intake door 163. In 
order to forcibly transfer the air from the intake port 161, the 
intake port 162 or both of them to the downstream portions 
there is arranged a fan which is driven by a motor 164 
installed in the intake unit. 

0134) The automotive air conditioning device 150 com 
prises a case C which is integral with a frame of the cooler 
unit 101 and a frame of the heater unit 102. In an upstream 
part of an air passage of the case C, there is arranged an 
evaporator 103 which is connected to a refrigerating cycle 
(not shown). The introduced air is cooled when passing 
through the evaporator 103. In a downstream part of the air 
passage, there is arranged a heater core 104 in which engine 
cooling water flows. The evaporator is not always necessary. 
That is, Such evaporator is not installed in air conditioners 
for motor vehicles designed for use in cold areas. 
0135 The air flow running down from an opening 165 
defined at the connecting portion to the intake unit 160 is 
controlled by a mix door D which is arranged at a Space 
between the evaporator 103 and the heater core 104, the mix 
door being driven by a sliding mechanism M. With this 
control, the air flow is selectively led to either one of a hot 
air flowing passage “H” in which the heater core 104 is 
installed and a bypass passage “B” which bypasses the hot 
air flowing passage “H” and the heater core 104. Or with that 
control, the air is led into both the hot air flowing passage 
“H” and the bypass passage “B” at a certain distribution 
ratio. At upstream and downstream Sides of the mix door D, 
there are closely arranged the evaporator 103 and the heater 
core 104, by which compact arrangement is achieved. 
0.136 The mix door D has, at a portion defined between 
the evaporator 103 and the heater core 104, a door proper 
112 which extends in a direction to shut the air flow. AS is 
seen from FIG. 12, the vertical length of the door proper 112 
is about half that of an open area of a partition wall 113 by 
which the upstream air passage and the downstream air 
passage are partitioned, and as is Seen from FIG. 13, the 
lateral length of the door proper is generally equal to the 
distance between opposed Sides of the case C. At opposed 
Side portions of the door proper 112, there are formed 
respective toothed portions 117 which are meshed with 
partial gears 120 which are driven by a drive device 123, 
each toothed portion having teeth which extend Vertically. 
The drive device 123 is a motor, a motor actuator or a 
manually operated device. The drive device 123, the partial 
gears 120 and the toothed portions 117 constitute a sliding 
mechanism “M” for driving the door “D’. 
0.137 At a downstream side of the heater core 104, there 
is defined a mixing chamber “E”. That is, the air passing 
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through the heater core-mounted hot air passage “H” and the 
air passing through the bypass passage “B”, which are 
distributed at a certain distribution ratio, are led into and 
mixed in the mixing chamber “E” and conditioned therein. 
A ventilation opening 107a is provided, to which a ventila 
tion duct from the mixing chamber “E” is connected for 
blowing air against an upper portion of a passenger in the 
vehicle cabin. A ventilation door 107 for opening and 
closing the ventilation opening 107a is arranged to pivot 
about a pivot axis 107b. Furthermore, a defroster opening 
106a is provided, through which the air from the mixing 
chamber “E” is blown against a front glass window. A 
defroster door 106 for opening and closing the defroster 
opening 106a is arranged to pivot about a pivot shaft 106b. 
Similar to this, a foot opening 108a is provided, through 
which the air is blown against feet of the passenger, and a 
foot door 108 is provided, which opens and closes the foot 
opening 108a. Accordingly, the conditioned air in the mix 
ing chamber “E” is selectively blown into the vehicle cabin 
through the ventilation opening 107a, the defroster opening 
106a and the foot opening 108a which are formed in the case 
“C”. 

0.138 FIG. 14 is an outside view of the automotive air 
conditioning device 150 shown in FIG. 11, which is taken 
from a right side of the illustrated device. FIG. 15 is an 
enlarged Sectional view of an area where the ventilation door 
and the defroster door are arranged. 

0.139. In this embodiment, as shown in the drawings, part 
of the air passing through the evaporator 103 is directly led 
to the ventilation duct of the ventilation opening 107a 
without flowing in the hot air passage “H” and the bypass 
passage “B”. For this flow, a cooled air passage 114 is 
provided. Although not shown in the drawings, Similar to the 
arrangement of FIG. 20, the ventilation duct 116 is con 
nected to the ventilation opening 107a, and the other end of 
the ventilation duct 116 is divided into two, one being 
connected to a center ventilation air outlet 121a from which 
the air is blown to a center portion of the vehicle cabin and 
the other being connected to a side ventilation air outlet 121b 
from which the air is blown to a left or right side of the 
vehicle cabin. Accordingly, the air flow led into the venti 
lation duct 116 is forced to run toward an upper portion and 
change its flowing direction toward the right and left por 
tions, and thus the air is blown to upper portions of the 
passengers from the ventilation openings 121a and 121b. 

0140. As is seen from FIG. 15, when the ventilation 
opening 107a and the defroster opening 106a are closed by 
the ventilation door 107 and the defroster door 106, free end 
portions of the doors 107 and 108, which are defined at 
opposed portions with respect to the pivot shafts 107b and 
106b, are brought into abutment with a contacting portion 
132. This contacting portion 132 has a hollow portion 133 
defined therein, which constitutes part of the cooled air 
flowing passage 114. 

0.141. In a side surface of the contacting portion 132, 
there is formed a ventilation duct connecting opening 118 
through which the hollow portion 133 and the ventilation 
duct 116 are connected. The ventilation duct connecting 
opening 118 has a center axis along which the air from the 
ventilation opening 107a flows, and the length of the open 
ing 118 as measured in a direction perpendicular to the 
center axis is Smaller than that of the ventilation opening 
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107a, and the opening 118 is positioned to face a middle 
portion of the ventilation opening 107a. With this arrange 
ment, the cooled air from the hollow portion 133 is smoothly 
run with the aid of the air flow running in the unit along the 
ventilation door 107. Furthermore, the air passing through 
the ventilation duct connecting opening 118 can be blown 
out toward a center portion of the vehicle cabin mainly from 
the center ventilation air outlet 121a, and thus, effective air 
blowing is achieved. Accordingly, from the center ventila 
tion air outlet 121a, there is blown out the cooled air, and 
from the side ventilation air outlets 121b, there is blown out 
relatively high temperature air to remove frost from the side 
glass windows. 
0142. If the position of the ventilation duct connecting 
opening 118 is appropriately determined, it becomes poS 
sible to have the air blown from both the center ventilation 
air outlet 121a and the side ventilation air outlets 121b. If 
desired, numerous ventilation duct connecting openings 118 
may be provided, and if desired, the ventilation duct con 
necting opening 118 may have a longitudinal length equal to 
that of a ventilation opening 112. 
0143 At a downstream portion of the hollow portion 133 
which is positioned downstream of the ventilation duct 
connecting opening 118, there is provided an air Shutting 
plate 135, So that the air passing through the hollow portion 
133 can be effectively led to the ventilation duct connecting 
opening 118. 
0144) While, at an end in the hollow portion opposite to 
the air shutting plate 135, there is formed an opening 136 to 
which an end of an auxiliary duct 137 is connected. The 
other end of the auxiliary duct 137 is connected to a fresh 
ventilation opening 138 which is provided at a portion in the 
case “C” downstream of the evaporator 103. The fresh 
ventilation opening 138 is formed in one side wall of the 
case “C”, into which part of the air passing through the 
evaporator 103 is led. The fresh ventilation door 122 for 
opening and closing the fresh ventilation opening 138 is 
arranged to pivot about a pivot shaft 122a. 
0145 AS is described hereinabove, the cooled air passage 
114 comprises the auxiliary duct 137 and the hollow portion 
133. Accordingly, by controlling the open/close movement 
of the fresh ventilation door 122, the ventilation openings 
121a and 121b which have openings directed to the vehicle 
cabin can Supply to the vehicle cabin cooled air and air 
having a temperature different from that of the cooled air, 
respectively. That is, a So-called fresh ventilation mode is 
established. 

0146 The case “C” comprises a first case segment “Ca” 
which is of a Split Structure including right and left parts 
joined at Vertical mating Surfaces 152 which extend along 
the direction in which the air from the ventilation opening 
107a flows, and a second case segment “Cb' which is 
bonded to the first case segment “Ca”. The vertical mating 
Surfaces 152 are arranged to pass through the above-men 
tioned ventilation duct connecting opening 118. Thus, by 
providing rectangular cuts in the vertical mating Surfaces 
152 of the case segments “Ca” and “Cb” and the joining 
these case Segments “Ca' and “Cb' at the mating Surfaces, 
the ventilation duct connecting opening 118 is easily 
formed. 

0147 Furthermore, by leaving a certain clearance 
between molds when producing the second segment “Cb” by 
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molding, the air shutting plate 135 is easily produced. 
Furthermore, since parts of the molds by which the certain 
clearance is defined can be reduced in length, the molds can 
have a longer life. In addition to this, the rigidity of the 
molds can be increased. 

0148 
0149. In the full-hot mode of the heating mode, wherein 
cooled air is entirely heated and blown to the vehicle cabin, 
the door proper 112 takes an uppermost position as shown in 
FIG. 12, so that air which has been introduced by the intake 
unit 160 and cooled by the evaporator 103 is entirely passed 
through the heater core 104. 
0150. In the full-cool mode of a cooling mode, wherein 
cooled air is entirely blown into the vehicle cabin without 
being heated, the door proper 112 takes a lowermost posi 
tion. Except this positioning of the door proper, Substantially 
the same operation as that of the above-mentioned full-hot 
mode takes place. 

In the following, operation will be described. 

0151. While, in a temperature control mode of a cooling/ 
heating mode, wherein cooled air and heated air are mixed 
to provide air having a desired temperature and the air is 
blown into the vehicle cabin, the door proper 112 takes a 
vertically middle position in FIG. 12, so that part of cooled 
air form the cooler unit 160 is forced to flow through an 
upper space defined above the door proper 112 and at the 
Same time the remaining part of the cooled air is forced to 
flow through the heater core 104. 
0152. In the temperature control mode, upon receiving an 
instruction signal from a controller, a fresh air ventilation 
mode is established. This fresh air ventilation mode may be 
manually established by a passenger handling a fresh air 
ventilation switch (not shown). With this, the flesh air 
ventilation door 122 is pivoted to a certain angular position 
thereby to open the fresh air ventilation opening 138. 
0153. In the temperature control mode, the cooled air 
which has passed through the evaporator 103 and the bypass 
passage “B” and the hot air which has passed through the hot 
air flowing passage “H” are mixed in the mixing chamber 
“E” at a given mixing ratio, and then the air thus conditioned 
in temperature is forced to flow in the ventilation opening 
107a and the ventilation duct 116 to be blown into the 
vehicle cabin from the ventilation air outlets 121a and 121b. 

0154 While, part of the cooled air coming from the 
evaporator 103 is forced to flow in the cooled air passage 
114 and the ventilation duct connecting opening 118 and 
directly led to the ventilation duct 116 without passing 
through the bypass passage “B” and the hot air passage “H”. 
O155 Accordingly, by establishing the fresh air ventila 
tion mode, the above-mentioned temperature controlled air 
is added with the cooled air coming from the cooled air 
passage 114, So that the temperature controlling character 
istic exhibited at the time when the mix door "D' is in the 
Vertically middle position is directed toward a lower tem 
perature Side. 

0156 When cancellation of the fresh air ventilation mode 
is needed, the fresh ventilation door 122 is pivoted in a 
direction to close the fresh ventilation opening 138. With 
this, the air coming from the evaporator 103 is Suppressed 
from passing through the cooled air passage 114, and the 
cooled air passing through the bypass passage “B” and the 
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hot air passing through the hot air passage “H” are mixed in 
the mixing chamber “E” at a given mixing ratio and then 
blown into the vehicle cabin. 

O157 AS is described hereinabove, in this embodiment, 
when the ventilation opening 107a and the defroster opening 
106a are respectively closed by the ventilation door 107 and 
the defroster door 106, opposed ends 107c and 106c of these 
doors 107 and 106 with respect to the pivot shafts 107b and 
106b are brought into abutment with a contacting portion 
132. This contacting portion 132 is constructed to have 
therein the hollow portion 133 which constitutes the cooled 
air passage 114 through which the introduced air is directly 
led into the ventilation duct 116. Thus, part of the cooled air 
running downstream is led to the ventilation duct 116 
through the hollow portion 133 and the ventilation duct 
connecting opening 118. Thus, it is possible to provide an 
automotive air conditioning device which is very simple in 
construction, low in cost and compact in size and has a fresh 
ventilation mode. In addition to this, due to the box-like 
Structure, the contacting portion 132 can have an increased 
rigidity and thus assure Sealing of the doors. Furthermore, 
the rigidity of the assembled case is increased. 
0158 FIG. 16 is an enlarged sectional view of a part of 

still another embodiment, where the ventilation door and its 
neighboring parts are arranged. In this embodiment, unlike 
the above-mentioned embodiment of FIG. 15, a projected 
portion 134 is provided on an outer surface of the ventilation 
door 107, which closes the ventilation duct connecting 
opening 118 when the ventilation door assumes a position to 
close the ventilation opening 107a. With this arrangement, 
the ventilation door 107 can open and close the ventilation 
duct connecting opening 118 by itself. That is, in a case 
wherein the ventilation opening 107a is closed by the 
ventilation door 107, the cooled air passing through the 
cooled air passage 114 and the evaporator 103 is Suppressed 
from being blown from the ventilation air outlet into the 
vehicle cabin. While, when the ventilation door 107 is 
opened even slightly, cooled air is assuredly obtained from 
the cooled air passage 114. Accordingly, the fresh ventilation 
door 122, which is employed in the above-mentioned 
embodiment for opening and closing the fresh ventilation 
opening 138 provided at the cooled air passage 114, can be 
omitted. 

0159 FIG. 17 is an enlarged sectional view of a part of 
a further embodiment, wherein the ventilation door and its 
neighboring parts are arranged. In this embodiment, unlike 
the above-mentioned embodiment of FIG. 15, the ventila 
tion duct connecting opening 118 is provided at a position 
which is contacted or closed by the terminal end 107c of the 
ventilation door 107 when the ventilation door 107 assumes 
a position to close the ventilation opening 107a. With this 
arrangement, Substantially same advantages as those of the 
above-mentioned embodiment of FIG. 16 are obtained 
without aid of the projected portion 134 on the ventilation 
door 107, and thus a simple structure is obtained from this 
embodiment. 

0160 It is to be noted that above-mentioned embodi 
ments are not provided for limiting the present invention. 
That is, in the invention, various modifications are possible. 
0.161 In the above-mentioned embodiments, the cooler 
unit 101 is provided. However, such cooler unit is not 
always necessary. That is, the present invention is applicable 

Jan. 24, 2002 

to an automotive air conditioning device which has no a 
cooler unit installed at the time when the device is shipped. 
In the motor vehicles used in cold areas, there is a type 
having no evaporator in the air conditioning device. 

0162. In the above-mentioned embodiments, the mix 
door “D' is arranged to slide upward and downward for 
adjusting the open degree. However, if desired, as is shown 
in FIG. 20, the invention is applicable to automotive air 
conditioning devices of a type having a door which is turned 
about a shaft to adjust the open degree. 
0163. In the above-mentioned embodiments, the fresh 
ventilation opening 138 is positioned downstream of the mix 
door “D', and in the full-hot mode wherein the door proper 
112 of the mix door “D” is in its uppermost position, the 
cooled air from the evaporator 103 is prevented from 
entering the cooled air passage 114. This arrangement aims 
to adjust the temperature control. However, as is shown in 
FIG. 20, the present invention is applicable to automotive 
air conditioning devices of a type wherein the cooled air 
passage 114 is arranged at a portion isolated from the area 
which is opened and closed by the mix door. Operation of 
this modification will be described with reference to FIGS. 
12 and 14. That is, for example, when, in the heating mode, 
it is needed to apply cooled air to passengers while removing 
frost from the front glass window, the defroster opening 
106a is opened, the mix door “D' is raised to the position to 
close the bypass passage “B” and the fresh ventilation door 
122 is pivoted to the position to open the fresh ventilation 
opening 138. Upon this, part of the air coming from the 
evaporator 103 is led into the ventilation duct 116 through 
the cooled air passage 114 and the ventilation duct connect 
ing opening 118, and at the same time, the hot air heated by 
the heater core 104 is led to the defroster opening 106a and 
then to a defroster duct (not shown) to be blown against the 
front glass window. Thus, the air is blown against the 
passengers while removing frost from the front glass win 
dow. With this, comfortable air conditioning is achieved 
while Suppressing the passenger to feel hot at his or her head 
portion. Furthermore, from the side ventilation air outlet 
121b shown in FIG. 20, relatively high temperature air is 
blown against the Side glass window to remove frost from 
the glass window thereby obtaining Satisfied view of a side 
mirror. Furthermore, from the center ventilation air outlet 
121a, cooled air is blown out toward the passenger to 
SuppreSS the passenger to feel hot at his or her head portion, 
which brings about a comfortable air conditioning in the 
vehicle cabin. 

1. In an automotive air conditioning device including one 
upstream side air passage (10), two downstream side air 
passages (11) branched from Said upstream side passage, a 
door (D) having a predetermined size and arranged to Select 
one of the two downstream Side air passages for feeding the 
air flow from Said upstream Side air passage to the Selected 
downstream Side air passage or arranged to distribute the air 
flow to both the downstream Side air passages at a given 
distribution ratio, and movement limiting structures (K) 
arranged at upstream and downstream sides of the-door (D) 
near the door (D), 

a door mechanism of Said automotive air conditioning 
device, Said door mechanism being characterized in 
that said door (D) comprises a door proper (12) which 
is arranged between the movement limiting Structures 
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“K” and extends in a direction to shut the air flow from 
the upstream side air passage (10) and a Seal member 
(15) which is boned to one surface of said door proper 
(12), said door proper (12) being capable of sliding in 
a direction to shut the air flow with the aid of a sliding 
mechanism (M), said sliding mechanism (M) having a 
gear (20) meshed with a toothed portion (17) formed on 
Said door proper (12), So that when, upon operation of 
a driving device (23), the gear (20) is driven, Said door 
proper (12) is slid in the sliding direction and when the 
door proper comes to a terminal end of the Sliding path, 
Said door proper is moved in a direction angled to Said 
sliding direction, So that said Seal member (15) is 
contacted to and pressed against a contacting member 
(13) formed on a case (C) which has said air passages 
(10, 11) defined therein. 

2. In an automotive air conditioning device including two 
upstream side air passages (10), a downstream Side air 
passage (11), a door (D) having a predetermined size and 
arranged to selectively lead the air flow from one of the two 
upstream Side air passages to Said downstream Side air 
passage and movement limiting structures (K) arranged at 
upstream and downstream Sides of the door (D), 

a door mechanism of Said automotive air conditioning 
device, Said door mechanism being characterized in 
that said door (D) comprises a door proper (12) which 
is arranged between the movement limiting Structures 
(K) and extends in a direction to shut the air flow from 
Said upstream side air passages and a Seal member (15) 
which is bonded to one Surface of said door proper (12), 
Said door proper (12) being capable of sliding in a 
direction to shut the air flow with the aid of a sliding 
mechanism (M), said sliding mechanism (M) having a 
gear (20) meshed with a toothed portion (17) formed on 
Said door proper (12), So that when, upon operation of 
a driving device (23), said door proper (12) is slid in the 
sliding direction and when the door proper (12) comes 
to a terminal end of the Sliding path, Said door proper 
is moved in a direction angled to Said sliding direction, 
so that said seal member (15) is contacted to and 
pressed against a contacting member (13) formed on a 
case (C) which has said air passages (10, 11) defined 
therein. 

3. A door mechanism of an automotive air conditioning 
device as claimed in claim 1, in which Said sliding mecha 
nism (M) comprises cam grooves which are formed on both 
Side Surfaces of said case (C) which has said air passages 
(10, 11) defined therein and a plurality of guide members 
(18) provided on end portions of said door proper (12) and 
Slidably received in Said cam grooves, each of Said cam 
grooves (19) having at a terminal end portion thereof a 
portion by which an associated guide member (18) is guided 
in a direction angled to the Sliding direction of the door 
proper, and said Seal member (15) being pressed against Said 
contacting member (13) when said door proper (12) comes 
to Said terminal end portion. 

4. A door mechanism of an automotive air conditioning 
device as claimed in claim 11 which is characterized in that 
said gear (20) of Said sliding mechanism (M) has higher 
teeth (20a) which are higher than other teeth, so that when 
said driving device (23) drives said gear (20), said higher 
teeth (20a) press said Sealing member (15) against Said 
contacting member (13) through a toothed portion (17) 
formed on said door proper (12). 
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5. A door mechanism of an automotive air conditioning 
device as claimed in claim 1, which is characterized in that 
said door proper (12) is Supported by a Supporting roller (24) 
which is fixed and positioned at a laterally middle portion of 
Said door proper, Said Supporting roller resiliently contacting 
Said door proper. 

6. A door mechanism of an automotive air conditioning 
device as claimed in claim 1, which is characterized in that 
said door proper (12) has an arcuate croSS Section So that the 
door proper is can contact the gear (20) driven by Said 
driving device (23). 

7. A door mechanism of an automotive air conditioning 
device as claimed in claim 1, which is characterized in that 
said air passages (10,11) are provided by coupling a pair of 
case members (C1, C2) having said door proper (12) put 
therein, and in that Said air passages have, at a downstream 
portion of Said door proper (12) and at a middle portion of 
the path along which said door proper (12) slides, a center 
connecting portion (25) by which said case members (C1, 
C2) are connected. 

8. A door mechanism of an automotive air conditioning 
device as claimed in claim 7, which is characterized in that 
said Supporting roller (24) is connected to said center 
connecting portion (25). 

9. A door mechanism of an automotive air conditioning 
device which is characterized by: 

a heater core (104) for heating air introduced from outside 
and inside of a motor Vehicle; 

a hot air passage (H) which extends through said heater 
core (104); 

a bypass passage (B) which bypasses said heater core 
(104); 

a mix door (D) which adjusts the rate between the amount 
of air directed to said bypass passage (B) and that of air 
directed to said hot air passage (H); 

a mixing chamber (E) which mixes the air coming thereto 
from said bypass passage (b) and the air coming from 
Said hot air passage (H); 

a ventilation opening (107a) to which a ventilation duct 
(116) connected to said mixing chamber (E) is con 
nected, Said ventilation opening being arranged to blow 
air against an upper portion of a passenger in the 
Vehicle cabin; 

a ventilation door (107) equipped with a pivot axis (107b) 
and arranged to open and close Said ventilation opening 
(107a); 

a defroster opening (106a) connected to said mixing 
chamber (E), said defroster opening being arranged to 
blow air against a front glass window; 

a defroster door (106) equipped with a pivot shaft (106b) 
and arranged to open and close Said defroster opening 
(106a); 

a contacting portion (132) to which opposed ends (107c, 
106c) of said ventilation and defroster doors (107,106) 
contact when said ventilation and defroster openings 
(107a, 106a) are closed by said doors (107, 106), said 
opposed ends being the ends of Said doors which are 
opposite to the ends of the door to which Said pivot 
shafts (10b, 106b) are connected; and 



US 2002/0009968A1 

a cooled air passage (114) through which the introduced 
air is led to Said ventilation duct (116) without passing 
through said hot air passage (H) and said bypass 
passage (B), 

Said cooled air passage (114) including a hollow portion 
(133) defined in said contacting portion (132), said 
contacting portion (132) having a ventilation duct con 
necting opening (118) through which said hollow por 
tion (133) and said ventilation duct (116) are con 
nected. 

10. An automotive air conditioning device as claimed in 
claim 9, which is characterized in that Said ventilation door 
(107) has on its upper surface a projected portion (134) 
which closes said ventilation duct connecting opening (118) 
when said ventilation door (107) closes said ventilation 
opening (107a). 

11. An automotive air conditioning device as claimed in 
claim 9, which is characterized in that Said ventilation duct 
connecting opening (118) is located at a position which is 
concealed or covered by the end portions (107c, 106c) of 
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said ventilation door (107) when said ventilation opening 
(107a) is closed by said ventilation door (107). 

12. An automotive air conditioning device as claimed in 
claim 9, which is characterized in that Said ventilation duct 
connecting opening (118) and Said ventilation opening 
(107a) have a common center axis along which air flows, 
and in that the length of Said ventilation duct connecting 
opening measured in a direction perpendicular to Said com 
mon axis is Smaller than that of Said ventilation opening 
(107a). 

13. An automotive air conditioning device as claimed in 
claim 9, which is characterized by having a case (C), Said 
case being constructed by coupling first and Second cases 
(Ca, Cb) at vertically dividing surfaces (152) of the same, 
Said vertically dividing Surfaces extending along the air flow 
direction and passing through Said ventilation duct connect 
ing opening (118). 


