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I
VIIHICl,li AIR CONHITIONliR

TL'CIIN ICAL 11ELD

This im enli on generally relates lo vehicle air conditioners.
and particularly relates to the technical field for layout struc-

tures of heater pipes and cooler pipes v,hick are disposed
a«lund nn air conditiomng unit.

BACKOROUNDARI'a

There has been conventionally known an exemplary
vehicle air conditioner including an air conditioning unit v ith

a cooling heat exchanger mid a heatuiv heat exclmnger and an
air blowing umt for blowm air into the air conditioning unit
I'or exaniple, as disclosed ui Japanese Uimxmnined Patent
Publication No. 9-12S74g. The air conditioning and air blow-

ui units are disposaf inside ofan instrument panel so as to be
located substmitially in the widthwise middle of a car and „,
toward llm front-passenger's scar, respectively.

'Ilie air conditioning unit is provided at its bottom end side
with mi air inlet leading from the air blowing unit. An air
uttroductxf into the air minditmning unit tlmiugh the uilet
passes through the cooling and ltasting lmat cxchangers, "

which ale located above the inlet and substantially horizon-

tally arranged one above the other, and is uided into the
passenger's rimm through a duct extending I'rom above tlm

heal exmhangcm With Ibis air conditioning unit. juxtaposition
of two heat exchangers one above the other allows the mr
conditiomng uiut to be downsized and thereby to be reduced
in iis mslallation space.

Intheabovepriornrtaircimditioner disclosed, coolerpipes
for an evaporator as a cooling heat exelmager and lma ter pipes
for a heater core as a heatui heat exchanger are armnged at
lhc side wall ol'he mr conditioning unit toivmd Ihe air blow-

ing unit oral thc opposite side wall thereof A drain port is

provided at a suitable position of a bottom wall part of the air
conditiotung umt to dmsin oti'ivater downv;ard.

Also. ui the prior mt ur conditioner. the cooler pipes and

heater pipes are nttached to a dash panel disposed at the fi ont
of the air conditioning unit. but there is no clear description
about specific positions at schick the pipes are actually
a«ached to lhc dash panel. 4.

Futtheituore, in the above prior att, the bottom end of the
vertically elongated air conditioning unit is located in the
vicuuty of the floor of the vehicle body. ~harass the air
blowing unit has to be disposed sufficiently away from the
floor in order Io obtun legroom at the front of the I'ront- sc

passenger's seat. Tlus invites a lar e level difference between
the outlot of thc nir blowing unit and thc inlet of the air-
condiuomng unit In this case. ui order to smoothly send thc
air from the blowing suit to the air conditioning iufit, it is
necessary to space both thc units lmay from each other by a 1

predetermined distance or more ui the car widtl«vise direc-
tion.

DIS('I OSURB OF INVFNTION
sa

'flic present invention has been made in view of the fore-

going points I'Im present invention is directed to a vehicle air
conditioner in which a cooling heat exchan er and a heating
beast exchanger are disposed in an air conditioning unit and air
is sent from mi air blowing unit disposed at thc front-passmi- I
ger's side of the air conditioiung unit to the bottom end of the
air conditioning unit. and has an object of facilitating the
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attaclnnent of'Imater pipes and coo 1m pipes to a vehicle body
fdash panel) and fit«her reducing the size of the air condi-
tioner.

Solutions of tlm present invention taken to attain thc above
obiect are charactenzed in that the heater pipes and cooler
pipes are arranged at the same side of the air conditioning unit
so as to be located close to each other, and, ui panicular. both
pipes are extended out of a side wall of the air conditiorung
ut)ii located toward Ihc air blowing unit, brought into prox-
uuity to each other mid then bent substantially at a nght angle
toward the dash panel.

Morc specifically. a lirst solution of the invention is
directed to a vehicle air conditioner compnsing an air con-
ditioning unit disposed substantially in the middle of the
inside ol'n instruiuent p mel in a widthwise dtrtmtion of a
velficle; an air blowing unit disposed to a front-passmiger's
side of tlm air conditioning unit: an intenncdinte duct for
duc«n anairfromtheairblowingumtlothe urcondiliomng
unit; and a cooling heat exchmiger and a heating heat
exchanger disposed in thc nir conditionia unit, in which Ihc
air introduced from the mtermediate duct into the air condi-
tioning unit is allowed to pass through the cooling and heating
heat exchangers disposed ui the air conditioning unit to pro-
duce a condin oned air. Further, cooler pipes connected to the
cooling lmat exchnnger mid hester pipes connected to the
heatin heat exchanger are arranged to extend from the same
side of the air conditioning unit in the widthwise direction of
the velncle.

With this configuratton. the heater pipes and the cooler
pipes are arrange«I at the same side of thc air conditiiming
umt Therefiirt. in attaching the air condinotiing iuul lo lhe
dush panel, alignment can be made easily and workability of
attachnwnt can be iimrcased Since the baiter pipes mid Ihc
cooler pipes are arnsnged in proxiimty to each other. tlus
enables downsizing of the air conditioning unit.

A second solutimi of the invention is dircctcdi to a iuhicle
air conditioner comprisui; mi air conditionuig unit disposed
substnntially inthemiddleofthe inside ofaninstnunmitpmiel
in a widtlniise direction ol' vehicle, an mr blowing uiul
disposed ni a front-passenger*s side of the air conditioning
unit; and an interniediare duct for ducting an air from the air
bkiw iilg atilt to lhc ailr coilrlltiolllilg atilt; 111 \vhlch ihc ailr

introduced from the intermediate duct into the air condition-
ing unit is allowed to pass tluough a cooling heat exchanger
and a heatuig heat exclmnger juxtaposed one above the other
in the air conditioning unit to produce a conditioned air. In
tlus air conditioner. cooler pipes connecled lo the cooling heat
exchanger and heater pipes connected to the heating heat
exchimger are arr:uiged to extend I'rom the side oi'he air
conditioning unit in the « idtlm ise direction of the velucle.

With this configumtion, like the solution according to
Claim I, workability of air conditioning unit attaclunent cnn
be increased and the air conditionui uiut can be made com-
pact

With a third solution of the invention, ui the velucle air
conditioner of, the cooler pipes and heater pipes are extended
from tlm aunc side wnll ol'hc air conditioning unit, bent
substmit«dly at a ngbt angle, brouptt into proxinuty to each
other and then extended toward the front of the vehicle.
Therefore. n space located laterally fr(mi thc sidewallol'lbs.'ir

conditioning unit can be effectively used, and the air
conditioning unit can be mranged in proximiry to the dash
panel, wluch uicreases the utilization area of the passenger's
room.

With a fburth solution of the invention, in thc vchiclc air
collditioner. the cooler pipes and heater pipes are extended
from a side wali of the air conditioning unit, bent substantially
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at a right angle, brought into proximity to each other anti then
extended toward the front ofthe vela c le. and all the cooler and
heater pipes pass tluough throuJrt holes in pmximity to each
other in a dash pmwl disposed at thc front of the air condi-
tioning uiut to locate distal ends thereof in an engine room s

beyond the dash panel. This facilitates the anacfnnent of the
mr condiuomng unit to the dash panel and improves sealung
properties between all the pipes and the dash panel.

With a fifth solution of the invmition, in thc vchiclc mr
conditioner, the side wall ol the air condltionuig umt fmm ul

wluch the cooler pipes and heater pipes are extended is at the
side offlw air conditioning unit located toward the air blowing
unit, and the cooler pipes and heater pipes are extended fmm
betws cn the air conditioning unit and the air blov ing lulit
klu ard the I'rout of the vehicle. Therefore, thc space between i.

the air conditioning unit and the air blowing suit can be
effectively used I'urthonnoro, a space located laterally from
the ur condiuonui unit and opposite to the nir blolvuig unit.
i.e.. a space on the driver's side of the air conditioning luiit.
can be obtained amply Altcnmtively, a lar c-aired tempera- o

ture-control duct cmi be provided on the driver's side wall of
the air conditioning unit to effectively carry out the tempera-
ture control on the passen er's room.

With a sixth solution of the im eimon. in the vehicle air
conditioner, a brncket for supporting tile cooler pipes and "

heater pipes is formed uttecrally with the air condinoiun
unit, and the bracket supports portions of the cooler pipes and
haiter pipes extending toward the front of a velncle body. In
this mmuier, all the pipes are supported to a conunon bmcket.
Therefore. all thc pipes can be Iwld stably at predctertnincd so

pllsltnnls of Ihc air conditioning unll, and the munber of
components can be reduced thereby providulg cost reduction.

With a seventh solulion ol'the invention, in Ihc vchiclc mr
conditioner, the beater pipes include a supply pipe for sup-
plying a heat nwdium for heat application to the heating heat "»

exchanger, and a rctum pipe I'rom the lwat mcdmm for heat
appl icanon, the supply pipe and the returti pipe are supported
to tile bmckct so as to be arranged onc above tile other, and the
cooler pipes arc supported to Ihe bracket below the heater
pipes. Therefore,allthepipesandthebracketcanbearranged xn

contpactfy, and all thc pipes can be firmly supported
With an ei hth solution of the invention. in the velucle air

conditioner, the bmcket is formed to be separable on vertical
center lines of all thc coo for and heater pipes, and onc scpm ate
piece of the bracket is formed integrally with the air condi- ss
tiouing unit, while the other separate pi ewe is attached detach-
ably to said one separate piece. This facilitates attaclunent
and detaclmient of the cooler pipes and ensures aligmnent
then'.O I

With a mnth soluuon of the uivenuon, in the velncle air o

conditioner, openings for cooler pipes formed in the bracket
have n diameter with a predetermined clearance left I'rom thc
outer diameter of the cooler pipes. the bracket includes a seal
plate detachable with rcspcct to tlw openings for cooler pipes,
and the cooler pipes are fixed io the bracket by lit ting the seal s

plate to the bracket.
Thcreliorc, in detaching Ihc expansion valve conncctcxf to

the cooling heat exch mger and presented laterally from the
side wall of tile air conditioning unit, thc above strticture
prov irk:1 slight f'rcedom ofmol cment I'or thc txmlcr pipes As ml

a result, the expansion val~e can be detached easily without
removnl of the bracket, v hich facilitates dctaclunmit work.

With a tenth solution of the invention. ul the velncle air
conditioner the seal plate has a groove for a cooler pipe, the
groolm bas a width greater than the diameter of the cooler pipe r
and smaller tlmn the diameter of the opening of the bmcket.
and the seal plate is detaclmble substantially at a ri jvtt anvPC

with respect to the cooler pipe. Therefore, tin. swal plate cmi

stably secure the c color pipe to the bracket, and dataclmlent of
the seal plate can he easily carried out ul a narrow space.

With all clevl nlh sohltlon ol'Ihc numnt ion, in the vehicle air
conditioner. the bracket Ims a flat surfacl.'pposed to thc dash

panel disposed at the fmnt of the air conditioning unit. and the
flat surface is capable ofbeulg pressed a ainst the pertphertes
of the opemngs liir heater pipes aud the openings Ibr cooler

pipes in tlw dash panel Tllis provides iniproved sealing prop-
erties between the dash panel and the pipes, and excellent
waterproof sound insulating and heat insulating properties.
Furthermore, sinew. Ihc dash insulator~ surrounding the open-
ings can be held by the flat surface, the dash insulators can be
prevented fmm peeling.

With a twelfth solution ol the invention, in the velucle air
conditioner, thc cooler pipe is conncctcd to thc cooling heat
exchanger thmugh an expansion valve, the expansion valve is

disposed adjacent the outer surface of a side wall of the air
conditioning unit hwated toward the air blowulg unit, an
extended wall is lilnned integrally with the outer suriiace of
the side lvall to cover the periphery of the expansion valve, a

cover is provided to cover the extended wall, and the expan-
sion valve is capable of being covered with the extended lval I

and the cover.
With this coniigil"stion, the extended lvall and the cover

prevents the expansion valve from being exposed to the out-
side ur without mly special work such as tightly u rappnig the
expansion valve with rubber sealuig member, wluch signifi-
cantly improves workability. Furthermorc. thc expansion
valve can be easily attached and detached.

With a thirteenth solution ofthe invention, in the velucle air
conditi micr. the cooling lwat cxcfrangcr is disposed so as to bc
uichned downwardly ul a rear to front direction of a vehicle
body. the cooling heat exchanger is provided with a plurality
of flat tubes which are siackcxf in the lvidthlvise dircwtionol'he

veluc le to extend in the langthw 1 se direction of the vela c le

body and through tv hich a refrigerant flow 1, a comigate tin is

interposexf between the adjacent flat ribes, mid the lower end
of the corrugate fin is located above the lou er ends of the tlat
ribes.

With tlus configuration, condensate produced in the cool-

ing heat exchanger can easily flow along the lower ends ofthe
flat tubes in a rear to front direction of thc lmhicle boll.
Therefore, the condensate can be promptly recovered fmm
the cooling heat exclmnger, which significantly reduces that
the condensate is transferred above the cooing heat
exchanger.

With a fourteenth solution of'Ihc iolention. ul the vehicle
air conditioner. a dnun port is provided ln a bottom u.sll part
of the air conditioning unit. and the dmin port is disposed at
the smne side of thc air conditioniug unii at which Ihe cooler
pipes and the heater pipes are arran ed. in proximity to the
cooler pipes and the heater pipes. and tolvard the front of tlhc

velucle body. Therefore. the drain pipe can be arrmlged col-
lectively with the heater and cooler pipes, which provides
their compact layout Furthcnnorc. since the dr~in pipe and
ihe healer and cooler pipes can be auached together to the
dash panel, this improves workability of assembly and seal-

ing properties bctu lx:n the pipes and thc dash pmicl
With a fifteenth solution of the invention, in the vehicle air

conditioner a drain pnssnge continuous v;ith the dmin port is

provided, mid the exit of the drain passage is extended,
together lvith the cooler pipes and the heater pipes. from the
side wall of thc air conditioning unit located tolvard thc air
blowing unit. This enables effective use of a space benleen
the air conditioning unit and the air blowing unit, and pro-
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5
vides utilization of the opposite side wall of the air condition-
in unit mid extension of a space on the driver's seat side of
the air conditioning unit.

With a sixteenth solution according to claim 16 of thc
uivention, ul the velucle air conditioner ek6tauu4&, a drain I

pipe is connected to the exit of the drain passage, and the drain
pipe is disposed toward the front oi the vehicle body. There-
fore, the drain pipe, the heater pipes and the cooler pipes can
be arranged collectively in the smile direction toward Ihe dash
panel Tlus provides mmipact piping layout uid sigmticantly ul

unproves lvorkability of attaclunent of the pipes to the dash
pmlel

With a seventeenth solution ofdie invention, in the velucle
air conditloflcr, the heating heat exchanger and the cooling
hmit exchanger are arranged substantially hortzontal ly in the
air conditioning unit with the heating heat exchanger located
above I he cooling h&mt exchanger, tlm cooling lmat exclmngcr
is ulclined downwardly in a rear Io iront dirsxtion of Ihe
vehicle body, a lower space into which an air from the inter-
medintc duct is introduced is provided under tfm cooling heat sc

exchanger, a bottom wall part of the air conditioning unit is
provided under the lolver space, a drain port is formed in the
bottom wall part integrally with the air conditioning iuut, and
a dmin passage contimious with the drain port is extended
from the side wall part of the mr conditioning unit and dis- "

posed closer to the front of the ~chicle body than the inter-
mediate duct.

Therefore, the drtun puss ige and the cooler pipes can be
disposed bete een the air conditioning uiut mid the air blow-
ing unit without inierl'ering with the int&smmdiatc duct in sc

another aspect, the intermediate duct cau be arrmiged Io send
an air from the air blowing unit to the air conditionulg uiut
cITectivcly without heing afcctcd by the drain passage and
the cooler pipes.

With an eighteenth solution of thc invention, in the vehicle "»

air conditioner, the lmater pipes and thc rioter pipes arc

supported one abos e another to the bracket. and the dr un pipe
is disposed belolv the cooler pipe~. 11mrcf&ire, tlm heater and
cooler pipes can be disposed in a coinpact und coflectivc
arrangement. st &

With a nineteenth solution of the invention, in the vehicle
air conditioner, an attachment part tluougt wluch the air
conditioning unit is auached to a dash pm&el dispossxt at the
front of tho air conditioning unit is providixi intemafly with
the drain passage in proximity to the exit of the dram passage. ss
This increases the rigidity of surroluidings of the drain pas-
sage, and enables the drain passage to be attached stably at a

predetermined position of the dash pm&el thereby uicreasing
Ihc precision ol'assembly. position ol'Ihe dmsh panel Ihereby
increasuig the precision of assembly. v

Withatwentiethsolutionoftheinvention,inthevehicleair
conditioner, a bottom wall part ofIhc air c&md i&i oning unit has
an incluled surface that is lolvest in level at the dmiin port, is
highest in level at tlm corner diagonally opposite to the drain
port and is thus gradually downwardly ulclmed fmm the I
diagonally opposite corner toward the drain port. 11&erefore,

condensate in the air conditimling unit can bc smoothly
guided to the drain port

With a twenty-first solution of the invention. in the velficle
air conditioner, Ihc intcrmcdiate duct lms an inclined duct al
connected to the air blowing unit and inclined obhquely
downwardly from the air blowing unit toward the air condi-
uoning urut. ands horizontal duct connected with the uiclmed
duct and tile air conditioning unit to form a substantially
horizontal air passage. 6

With tlus configurauon. an air flowing tluough the uiter-
mediate duct is smoothly changed in direction from an

obliquely downward fiow to an appmximate horizontal flow

and then introduced into the air conditioning unit. Therefore,
the air flow colliding w ith the bottom wall part is significantly
reduced, resulting in providing ml exccflent function ofpre-
venting condensute in the bottom wall part fmm being
involved uito the air flow

With a twenty-second solution of the ulventioii, ul the
velucle air conditioner, the bottom wall part of the air condi-
uoning unit has an inclined sur I'acc that is lowest in level at the
dmin port. is lug&est in level at flle corner diagonally opposite
to the drain port and is tints gradually downwardly incluied
I'rom Ihc diagonally opposite corner low ard the drain port, the
nuddle of the bottom wali part is provided with a tint surface
portion, imd the drain passage is also inclined downwardly
lrom the drain port toward Ihe exit ol Ihe drain passage.
Therefore, an air introduced into the air conditioning unit is
better separated from condensnte guided to the dmsiu port,
resulun ui a prompt disclmrgc of the condensate and a
smooth air flow.

With a twenty-third solution ol'thc invention, in thc &mhiclc

air conditioner, a rib is provided in a standuig manner on the
bottom wall part of the air conditioning unit and along the
flolving direcuon of the air mtroduced tluough the intemie-
diate duct. and the drain port is provided in a portion of the
bottom wall part closer to tlm front of tlm vehicle body tlum
the nb.

With this configuration, the rate of mr flow sent from the
intermediate duct Io the air conditionulg unit as smaller in Ihe
portion of the bottom wall part closer to the front of the
vehicle body thml thc rib Tlmref&irc, cmidcnsatc can be cff&tm

tively prevented frtuu being taken into the coolul heat
exchanger located above by the air flow.

With a t&vmity-f&iurth solutimi of the invcntiml, in Ihc
velucle air condiuoner, the heating heat exchtulger and the
cooling heat exchanger arc arranged substantially horizon-
tally in thc air conditioning &ulit with thc lmating heat
exchanger located above the cooluig heat exchanger, the
cooling heat exchanger is inclined downwardly in a rear to
front dircctiml of the vehicle body. a lower space inui wl»ch
an mr from the intemiediate duct is introduced is provided
under the cooling heat exchanger. a bottom wall part of the air
conditioning unit is provided under the low er space, the cool-

ing heat exchanger is inclinsxi dowmvardly in a rear to front
direction of the vehicle body, die intennediatc duct has an

approximately trtangular section at a connected portion with
the lower space, the intertuediate duct has an inclined duct
ulcluied obliquely downv ardly from the air blo&suig urut
towmd the air conditioning unit. and a horizontal duct con-
nected from the ulclincd duct to the air conditionuig unit to

form a substantially hortzontal air passage. the inclined duct
has an approximately rectangular section at a connected por-
tion with the air blowui unib and the inclined duct luis an
,'ipploxlillatelv trlallgulai sect&oil at '1 coiulectcd portion willi
the horizontal duct.

With this configuration, air smoothly tlov,s through the
intenuediate duct. a partial air tlowing tlu ough one side ofthe
horizontal duct luiving a 1 u ger sectional area i.c, a portion
ihereol'ocated toward the rear of the vehicle body, is ultro-
duced at high speed into the air conditioning unit, and a partial
air flowuig through thc other side of the horiz&mtal dum is
introduced at low speed into the air condmoning unit. There-
fore,thehigh-speednirtlow insidcoftlmairconditioningunit
is smoothly introduced to the cooling heat exchanger. result-
ing in improved heat exchanger effectiveness.

With a twenty-tifth solution of tlm invention. in the &mhicfc

air conditioner. the air conditioning umt is provided with a
temperature control dmnper for controlling the temperature
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ofa conditioned air by changing the ratio ofthe fknv mte of air

pass&ng tlu ough the heating heat exchan er to the flow rate of
air introduced into the mr condit&oning unit. and a blow-out
direction switching dan&pcr for clmnging the bk&u-out direc-
tion of the conditioned air, and dnve meehan&sms and actus- 1

tora for drivinvg the temperature control damper and the blow-
out direcuon su&tching damper. respectively. are disposed on
the s&de wall ofthe air

cond &tiorunev

unit located tou ard the mr
blowing unit

W&th tlus coniiguration. an a&r from the air blown&g un&t u&

s&uoothiy floss s tluouJ& the intertnediate duct, is introduced
inh& the lower space oi the air cond&t&omng im&t. &s turtled
upward, and then passes tluoug& the coohng and heat&ng beat
exchangcrs During tlm tinm, the temperature control dmnper
&s drtven by the aciuator via the drive mechanisn&, th" tem-
perature of the conditioned air is controlled by clmnging the
ratio of thc fl(nu rate of air passing through thc heating heat
exchanger to the flow rate of mr &ntroduccxl uuo the mr con-
ditioning unit. fhe conditioned air produced in this manner is

changed in blow-out direction bv tho blow-out dirccti(m o

ssvitching damper, and then suppl&ed to a des&red place u& the
passenger's room.

In this case, the drive meehan&sms mid actuators for the tw o

dampers are d&sposed on the side stall of the a&r conditioning
unit located toward the air blowing unit, and collected in a "

dead space between the a&r blolv&ng unit und the air cond&-

tioning unit which are spaced apart from each other by a

d&stance betueeu both ends of the intermediate ducL This
makes the air cond&t&oner more compact and reduces its
installation spacC Fur thcilnorc, collective BrrangCfnCut (it Ihc la
two act ua tora decreases the number o I'processes for assembly
of the a&r condit&oning un&t and the number of processes for
artachmcnt thcreol'o ihe vehicle body

W&the twenty-sixth solution ol'the &nveimorL in the velucle
air conditioner tlm tmnperature control damper is formed of "»

two canlpLY nlcnlbLYs. Bnd control of swill nuit&OBB of tile

two damper members allows the nst&o of the flou rate oi a&r

passing tlx&ugh tlm heating heat exchanger to bc changed
thereby conuol ling the tcnipcrature o I'hc conditioned a&r.

In general, to increase the area of the air passage for intro- so

duction o I'air into the heating heat exchanger or bypassing of
the heating heat exchanger, it &s required to prov&de a lareve-

area temperanire control damper for m&ing motion This
involves increasing thc distance bet&veen thc cooling and
heat&ng heat exchangers, result&ng u& increased height of the ss
air conditioning unit. Unlike this, in this invention, the tem-
perature control damper between the cool ulg and beating beat
exchangers is formed of two dampemnembers. Therefore. the
arcs ol'he air pxssage Ior ultroduction of air mto tlm heaiing
hcBI cxchangci'i 1&vpBssulg of thc hcatulg heat exch'ulgci'
can be increased without the space beuveen both the heat
exchangers being incre»SLYI

W&th a tv,enty-seventh solut&on of the invention. ul the
vehicle air conditioner. the two damper members arc con-
trolled to d&ili:r from each other in their openulg/closing 5

timings at which air passages toward the heating heat
exchanger are opened or shut olT This provides precise tcm-
peralure control.

With a uventy-eighth solution of the invention, in the
vehicle ur conditimu:r of any onc, thc air blowing unit is B&

prov&ded w&th an u&s&dc(outs&de air switchu&g damper for
controlling the amount of air taken in from the outside of a
passenger's room and the amount of a&r taken &n from the
inside of the passenger's mom, m&d an actuator for dnving the
insidL!Outside air switching camper is disposed on a sidewall (
of the air blowulg unit located toward the a&r conditio&ung
unit.

Thus, the actuator for tlm inside/outside nir switching
damper &s disposed on the s&de wall of the a&r blov;ing u&ut

located toward the air condit&oning m&it, &.e., in a dead space
between both the umts, like tlm drive nwchanisms and actua-
tors for the a&r cond&t&oning un&t. 11us h&rther reduces the size
of the air conditioner, the number of processes for assembly
of the units and the number ol'processes for auachment of the
u&uts to the velucle body.

With a twenty-ninth solution o fihc mvention, in thc vehicle
air cond&tioner, the air conditionuig uiut & ~ d&vided into upper
and lo&ver cas&ngs and the upper casing &s divided into right
and lei't parLs, mui thc cool ulg heat exchanger and thc baiting
heat exchanger are held sandw& ched betv een the two div&ded

parts of the upper casing.
With this conligurat&on. Ihe coolulg and heating heat

exchangers can be easily assemblsxi and securely held. Fur-
thonnoro, since no vertically separated surface is forn&Ld in
the lower casing, this elunulatas f( sr of leakage ofcondensate
and provides ensured discharge of condensate through the
dr~in porL

With a thirt&eth solution of the &nvenuo&L in the vehicle air
conditioner, a dash panel forming a partition for sepamting
the a&r conditio&un un&t from an engine room is prov&ded at
the side of the air conditioning unit located toward the front of
the vehicle body, and thc drain po&t is provided in a portion of
the lo&ier casing located toward the a&r blowntg urut and
toward the front of the vehicle body, the drain passage is
extended from the drmn port tow;ud the nr blowing urn&

substantially in parallel lv&th the cash pm&el to protrude from
the air conditioning uniL a drain pipe is connected to tlm exit
of the drain passage. the drau& p&pe &s ex&endLYI &n a direct&on

orthogonal to the dash pm&el and inserted u&to an open&ng &n

thc dash panel, and the drain pm(sage is formed of an elon-
gated- roove part I'onned ultegrally v,ith flle lou.er casu&g,
and a cover for the elongated groove part fortned integrally
svith thc Upper caslllg

With tlus configuration, the dmin passage is formed not as
a hollow body but as an ek&ngatcd groove part in thc lower
cusuig. Bnd a sL7ara&e mc&nber covers the upper surlhcc of thc
groove part. 1%is enables inteyal formation of the dmin pas-
sage with dw lower casing and easy Iilrtnation thereof even if
the depth and len th of the elongated groove are rather large,
provides flexibility to the shape and size of the drain passage,
ensures a space for storing condm&sate. and provides a con-
figuration of the space that can d&scharge condensate
smoothly

A thirty-first soluuon of the &nvenuon &s directed to a

vehicle air cond&tioner compris&ng: an air cond&tioning umt
disposed substantiullv ul the middle of the inside oihm instm-
ment panel in a w&dtluvise d&rect&on of a velucle; an air blow-

ing unit- disposed to a front-passenger*s side of tl&e air con-
ditioning

urn&,

an inmm&cdiate duct Ior duct ulg an ur Irom the
air blow&ng u&ut to the a&r cond&t&onin un&t: mid a cool&ng

heat exchanger and a imating heat exclmnger disposed in tlm

air condition&ng unit. in sslnch the a&r introduced from the
intermediate duct into the air conditioning unit is allowed to
pass through tlm cooling and heating hea& cxchmigers dis-

posed u& the mr conditionu&g un&t to produces cond&ti oned ur.
Further, a drain port is provided in a bottom wall part of the air
conditioning unit, thc drain po&t is disposed in a portion of the
bottom v;all part located toward the front of the vehicle body
and along a side wall of thc air conditioning unit. and cooler
p&pes for the cooling heat exchanger are ananged along the
same side wall that tl&e drain port is located.

With this configuration, tlm drain port and tlm cooler pipes
are disposed at the same s&de of the mrcondit&on&nguiut. This
facilitates the aligrunent and atta clunent work in attaclflng the
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air conditioning unit to the dash panel Since the dmin pipe
connected to the drain port and the cooler pipes are arranged
in proximity to each other. this makes the air conditioning lulit
lucre conlpach

A thirty-second solution of the invention is directed to B s

vehicle air conditioner comprising: an air conditioning unit
disposed substantially in the middle of the inside oi'an instru-
ment panel ul a widthwise direction of a vehicle: an air blow-
ing unit disposed Io a Iront-pass«Oyer's side ol the air conCh-

tioning urut, an ulternlediate duct for ductlng an air I'rom the ul

air blowing unit to the mr conditioning unit; and a cooling
hmit cxvhanger and a heating bca( exchnngcr disposed in the
air colxbtionulg umt. ln wluch the air ultroduced from the
interrncdiam duct into the air conditioning unit is allowed to
pBbs Ihc cooing Bnd hea(nlg heat cxchaugcrs disposed in the
air conditioning unit to produce a conditioned air. Further, a

drain port is provided in a bottom wall part of the air condi-
Ii(Bung uniu a drain passage coiulected integrally whtb the
dmin port is disposed to extend laterally of the air condition-
ing unit, a drain pipe is connect(xi to the exit of the drain o

passage. and the draul pipe is disposed to extend ulto an
cl'(glue roonl.

With this coniiguration, the drain passa e is disposed to
extend laterally from the projecting plane of the air condi-
tioning unit as viewed in a vertical direction, and the drain "

pipe is connected to the exit of the dniin passe e. Therefore,
there is no need for alignment of the opening of the (Lash panel
and the drain port in a front to rear direction of the vehicle
body. and their posinonal relationslup can be set freely by
clrmging tlm length of tlm drain passage, which pmvidcs lo

great desi n fiexibihty.
Furthermore, since the drain passage can form a space for

storin condcns«hc. this red(hoes the amount of comdcnsatc
stored m the bottom wall part uld substantially elnnulates
involvcmcnt of condensate into the air tlow being introduced "»

uhto the cooling beat exchanger
A tlurty-tlurd solution ol the nlvention is direct(BI to a

vehicle air conditioner comprising: an air conditioning unit
disposed sub stan(in I ly in him middle of the msidc ofan instru-
ment panel in a widthwise direcuon of B vehicle: an air blow- s(h

ing unit disposed to a front-passenger's side of tlm air c(hhhdi-

tioning umt: and an intermediate duct for ducting an mr from
the air blowing unit to the air conditioning unit. in which the
air introduced from thc internlediatc duct into thc nir condi-
tioning unit is allowed to pass tlhrough a cooing heat s.

exchanger and a heating heat exchanger juxtaposed one
above the other ul the air conditlomng unit to produce a

conditioned air. I'urther. a drain port is provided in a bottom
wall part of the mr conditiomng unii the drain port is d(sposed
in a portion of the bottomwall part located toward the front of o

the vehicle body and along a side wall ot'the air conditioning
unit, and cooler pipes for the cooling heat exchanger nrc
arran ed along the same side wall that the draul port ls
located

With Ilus conf(i((ration, bke the solutiontheair condition- 1

ing unit can be easily attached to the dash panel mhd can be
made niore c(hi«pact.

A thiriy-fourth solution of the invention is directed to a
vehicle air conditioner comprising: an air conditioning unit
disposed sub atm(tie lly in Ihe middle of tbe maid( ofan instru- el
ment panel in a widthwise direcuon of a vehicle: an air blow-
ing unit disposed to a front-passenger's side of tlm air condi-
uoning ulut: and ml intermediate duct for ducting an air from
the air blowing unit to the air conditioning unit. in which the
air introduced from thc intcrmediatc duct into tlm air condi- (
tioning unit is allolved to pass tluough a cooing heat
exchanger and a heating heat exclmnger juxtaposed one

above the other in the air conditioning unit to pmduce a

conditioned air. Further, a drain port is provided in a bottom
wall part of the air conditioning unit, B drain passu e con-

nected integrally (vith Ihe dniin pon is disposed to extend
I (tcmlly OI'thc air conditiomng imit. n drain pipe is connected
to the exit of the drain passage, and the dmin pipe is disposed
to extend mto ml engine room.

This coniiguration. hke the solution provides shghhilicahhtly

impro(md design ficxibility to the drain po«and the opening
of the dash panel, and enables condensate to be stored in the
dmin passage to prevent roll-up OI condensate.

With a thi«y-iifih solution of ihe imsu«ion, in the vehicle
air conditioner. the side wall of the air conditioning lufit at
which the dmin passage is disposed is at the side of the air
condluoning ulut located toward the air blov, ing unit- There-
I'ore, thc space bctwcchh the air conditioning unit and thc air
blowino unit can be effectively used Furthemuhrc, a space
located laterally from the air conditioning unit mid opposite to

the mr bio(ling unit, i.e, n apnea on the dover's side of the air
condiiioning unit. can be obhaihhe(I nnply. Altenlatively, a
large-sized tempemturc-control duet can be provided on the
driver's side wall of the ur conditionin ulut to effectively
carry out the temperature control on the passenger's roonl.

With a thirty-sixth solution of the invention, in the vehicle
air conditioner. a bracket Iihr supporting the cooler pipes is
formed integrally w ith the air conditioning unit, and portions
o I'he cooler pipes connected to thc cooling heat exchanger,
extended fmm the side w all of the air conditioner, bent sub-

stantiallyly

at a right mlglc and extended toward the front of Ihc
vehicle body are a«ached to the bracket Therelore, ihe cooler
pipes can be held stably at predetermined positions of the air
condltlonulg unhl.

With a tlurty-seventh solution of the ulvention, in the
vcluclc air conditioner, tlm bracket is formed to bc separnted
(m vertical lines passing through Ihc middles OI'fm cooler
pipes in their radial direction. Bnd one separate piece of the is
f(hrnhcxi integrally with the air conditioning unit, while the
other separate piece is attached detachably Io said one sepa-
rate piece. This facilitates Bttacluuent and detacluuent of the
cooler pipes and ensures afighhhhhehhi tlmreof.

With B tlurty-eir hth solution of the invention. (n the velucle
air conditioner, openings for cooler pipes fomled in the
bracket have a diameter with a prcxictclmihhcd clearmlce left
from the outer diameter of the cooler pipes. and the cooler
pipes are fixed to the bracket by fitting a seal plate to the
bmcket. the seal plate beulg disposoI detachably from the
bmcket. Therefore, in detaching the expansion valve con-
nec(ed to the cooling hea( exchanger and presented laterally
from the side w:111 of the air condltiolung ulut. the above
strucnire provides sight freedom ofmovement for the cooler
pipes. As a result, thc expansion valve can bc detached easily
without removal of the bracket. wluch facilitates detachment
work.

With a thirty-nulth solution of the invention. in the vclucle
air conditioner, openings for cooler pipes fomled in the
bracket have a dianwter with a proietcrmiimd clmarmmc left
frmu the outer diameter oi the c(holer pipes. and the cooler
pipes are fixed to die bracket by fitting a seal plate to the
bracket, the seal plate being disposed detncliably I'rom th(.'mcket.

Therefore, the same effects as in the above solution
according to claim 38 can be obtained

With a fortieth solution oi the ulvention, in the velucle air
conditioner the seal plate has a groove corresponding to a

cooler pipe, the groove lu(s a width greater than thc dianwtcr
of the cooler pipe and smaller than the diameter of the open-
ing of the bracket. and the seal plate is detachable substan-
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tinily at a right angle with respect to the cooler pipe 'lliere-
fore, the seal plate cmi stably secure the cooler pipe to the
bracket.

Witha forty-firstsolutionoftheinvention. inthevehicleair
cond&I&oner. Ihe seal plate luis a groove corresponding Io a

cooler pipe. the gmove hns a &vidth greater than the diameter
ol'he cooler pipe m&d smaflcr I hen tlm diameter ol'he open-
uig of the bracket, and the seal plate is detachable substan-
tially at a right an le v,ith respect to the cooler pipe. Tl&ere-

I'ore. the same e Ifeiet as in the above solution akvording cmi be Io

obtauied.
With a forty-second solution of the invention, in the vehicle

air conditioner. Ihe drain port is disposed m a portion of the
bottom wall pan of the air conditioning unit located toward
tlm front-passenger's sent and tov;ard Ihe front of tlm vehicle
body. uid the drain pasm&ge is disposed ut the side wall ol'the
air conditioning unit located toward the front-passenger*s
seat to extend from the air conditioning unit In this mnnncr,
the dmin pon &s open at a position tlmt is not susceptible to tlie
air flow sent from the intemmdiate duct to the air conditioning ".B

unit, utd condensate &s guided to the drain passage wluch is
outside of the projecting plane of the air conditioning unit.
This prevents condensate from being involved into the cool-
1&1'CB& CxcllallgCI'.

With a fiiny-third solution of the invention. &n the velficle-"'ir
conditioner thc bottom wnll part ol'he air conditioning

unit lms an inclined surface tlu&t is Iov, est &n level at the drain
port, is highest inlevcl at thc conwr diagonally opposite to the
drain port and is thus gradually dovniu ard1y inc lu&ks) from the
diagonally opposite comer toward the draui port. and the ""

drain pnssage is also incfinkxt downwardly I'rom the du&in port
Iouard the exit of the drmn passage Therefore, condensate
can be promptly collected to the drain port and guided to the
exit ol'hc dmm pm&wage.

BRII,F DFSGRIPTlON OF DRAWINGS

I'Ki I is a pcrspckctive view in appearance of an air condi-
tioner according Io an embodimmit ol the present invention as
seen from tlie left rear. st(

FKi. 2 is a perspective view in nppearance of tlm air con-
ditioner as seen from the nght rear.

FKI. 3 is a rear view in appearance of the air conditioner.
FICi 4 is mi illustration of how thc air conditioner is dis-

posed &n a vehicle. s.

FKI. 5 schematically illustmtes the stnicmre of the air
conditioner and corresponds to FICI 3

l&TGi. 6 is a sectional vie&1 of mi air conditioning unit show-
uig &Is internal stnicture

FIG. 7 is an illustration ofhou an evapomtor is disposed. u

FIG. 8 sho&vs sectional configumtions of flat tubes and
corrugate fins &n the evaporator ol'IG. 7

FIG. 9 is a front view in appearance of the air conditioiung
BBIh

I'IG. 10 illustrates ho(v hcalcr pipes BIIil coolct'ipes BI'( I
attaclied to the air conditioning unit.

FICi 11 is a view of tfm Bttacluncnt of the hcatcr and cooler
pipes of FIG 8 as seen from the opposite direction.

FKI. 12 is a view of the air conditioner as seen from the air
blouing unit side. wherein thc air conditioning unit is 01

attached to a dash panel.
FKI. 13 is a perspective viev of a bottom wall patt of the air

cond&t&omng umt as seen from the left rear.
FIG. 14 is a perspective view of the bottom &sall part of the

air conditioning unit as scen frmn tlm right front.
I'IG. 15 &s a plan view of the bottom u all part of the a&r

conditioning unit.

FKi. 16 is a front view of the botrom wall pnrt of the air
conditioning unit.

FICi. 17 &s B side v&e&v of the bottom v;all part of the air
conditioning unit.

I'ICI. 18 is a perspecuve vieu of an intermediate duct.
PIC&. 19 is B perspective view of mi air conditioner for a

lefl-band drive car
FICi. 20 is a perspective view ol'an air conditioning unit of

the a&r conditioner of FICi. 19.
FIG. 21 is a partly enlarged vieiv ol'a brackci ol'he air

conditioning unit of FIG. 20 and illustrates hou the heater
pipes and cooler pipes are attached to thc bracket.

FIG. 22 is a vwiv of the bracket of FICI 21 seen from the
opposite direction.

FICi. 23 is a view ol'he nir condirioning unit of the air
condiiioner of FIG. 19 as seen fro&n thc en ine room a&dc.

FKI. 24 illustrates how an expansion valve box is attached
IO B CBS&llg.

BFST MODF. FOR CARRTING OIIT THF,
INYFNTION

Preferred embodunents of the present invention will be
described below with reference to the drawings.

I'KIS I to 3 shows thc appearance of an air conditioner I
accordin to a preferred embodiment of the present inventioii.
This air conditioner 1 is housed inside of mi instrument pm&el

2 disposed ui a passen kr's room of a car. as shown in FICi. 4.
Tlus car is a so-called right-hand drive car in wluch a dover's
scat and a frimi passenger's svnt arc located at thc right nnd
lefi sides of the velncfe body, respectively. A dash panel P (as
shown in FICIS. 6 and 10) separates an engine room located at
thc I'ront ol'he vehicle body from the front side ol'he pas-
senger's room It should be noted herein that the velucle body
front mid vehicle body rear of thc air conditioner I are
referred to as Ihc front mul rear ol'Ihc air conditioner I

As shown in FIG. 3, the ur conditioner I essentially con-
sists of mi air blowing unit 3, an air conditioning unit 4 for
coolm an mr fiom the air blowing unit 3. controlling thc
temperature of the air and then supplying the Bir to the pas-
scligcl s roolll. alii Bll 1&&tcllucdiam duct 5 through which tlm
air fmmtheblowin unit3 &s sent to the a&rcondit&oningurut
4. The air conditioning unit 4 is disposed substantially in tllc
widthwise niiddle of thc car, while thc air bloiving unit 3 is

disposed a predetemuned distance leftward away from the air
conditioning unit 4 and to the front of the front passenger's
seat. The bottom end of the ur blowing umt 3 is located at an
upper level than the bottom end of the a&r conditioning unit 4

to ensure an an&pier lcgrooni liir the I'ron&-seat passvnger.
The air blowing unit 3 includes a cas&n 6 divided uito right

and left parts substantially at the cnr widtlnv&se nuddle, and
the two parts are uitegrated into a single piece using a fastener
or the like. Tiie upper portion of the casing 6 includes mi air
intake pnrt 7 for taking mi air into thc air conditioner 1. Tlm

lou sr portion of the mising 6 mcludes an air bloivni part 8 for
sending the intake air to the air conditioning unit 4. 11&e upper
portion ol'he air intake p ut 7 is fonncd with an outside air
intake 10 throu+ which an ur outside of the passenger's
room is taken in via a duct (not shown). and an inside air
in Inks 11 through which no air in siCk of the passenger's ra&in
is taken in. Further. inside of the air intal e part 7, an ins&dei

outside air switching damper 12 is pmvidcd to make one of
the inside and outside a&r uitakes 10 and ll open mid the other
closed.

More specifically, the upper portion of tlm air intake part 7

has a front mall of rectangular shape that inchnes toward the
rear of the vehicle body in pmceeding to the top and a rear
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wall of rectangular sin&pe tluit incliims tov md the front of the
vehicle body in pmceedino to the top. 1 bc front and rear &vali s

are co nnnuou s at their upper edges so that the upper portionof
the mr intake pmt 7 has an approximaiely triangular section
when viewed in tlm car widthwise direction The I'ront and
rear v,alla have the outside and inside air intakes IU and 11

opened ui reciangular slrape. respectively, Each air uitake is
formed inte rally uiih a ~lie 13. The side i&alla of the ur
intnke part 7 connect the cort'csponding side &xfges of the front

&&1

and rear walls. I'he inside/outside air switching damper 12 is

of rectangular slmpe larger than each of the air intakes 10 and
I l. und fms a slrafi that is located at iis upper edge mid extends
in the car vvidthwise direction. Both ends of the shaft are
supportedtotheupperendsofthepairofsidevvallsofthcuir „
intake part 7.

Tlm lower mid of thc inside/outside air switching dmnper
12 is provided with a connecting part (not shown) passing
tlu ough one of the side &veils of the air intake part 7 so as to be
C&1&ll&CctCd u'Itll Bil Oiltpilt Sllaft Of all Iictuator 15 IIttacllC&f ui &I

tliai side wal I of the mr uitnke part 7 This side v Bfl is f&irmed

integrally with a boss to wluch the actuator 15 is fastened with
screws. The actuator 15 operates ui response to a si nal fmm
an air conditioning controller (not shown) disposed in the
vehicle body. A signal liim from the air conditioning control- "

ler Is connectezf u ith a coupler 17 for the actuator 15.
When the actuator 15 angularly moves the inside/outside

air sv itching damper 12 about the shafi to the position thut the
outside air mtake 10 is fully open, the inside air intake 11 is
I'ully closcxf. Thus, tlm air blowing unit 3 enters mt outside air io

uitake mode ui i&loch only ui outside mr is taken in tlw unit.
On the other hand. when the actuator 15 angularly moves the
inside/outside air switching damper 12 oppositely I'r&mi that
pos&uon to the position that the outside air uitake 10 is lully
closed, the inside air intake 11 is fully open 'Ihus, thc air "»

b lou ing unit 3 enters mi msidc air circulati&in nxidc
As shown In I'ICi. 5. the lower portion of the air uitake part

7 is provid&xf with n filmr acmmunodat ion part 21 f&ir nccom-
inodating a lifter 20 for liltering the intake air. Although not
shown, an opening is formed in a portion of the casing 6 so

located to the rear side ol'lm filter accommodation part 21,
wluch enables the filter 20 to be replaced with new one
through the opening. fhe air blov.ing part 0 is located under
the filter accommodation parr 21 In thc air blowing part 8. a

centrifugal multi-blade fan is placed as an air blowing fan 23 s.

to extend its rotating shaft vertically, mid a fan-driving motor
24 Is Cisposed below the ur blowuig fan 23. As sho~n ui the
arroiv s in I ICI. 5. the rotation of the air blowinev fan 23 causes
air to be taken in I'rom above tire mr intake pmt 7, to pass
fluough the

filter

2 and tobe uitmduced Into the air bloiving o

part 0.

The right wnfl of the ur bio&sing pnrt 0 is formed uifli an
openuig Uc mid is connected at the opening Ua to the lefi end
of the intermediate duct 5. The air blowing and air condition-
Ing unius 3 and 4 are located mvayfrom each other by a I
distance between both mids of the intermediate duct 5. As
shown in tlm arrow in FICi 5, the air from the air blowing unit
3 is smoothly sent uuo the ur condiuoouig tunt 4 by passuig
through thc intcrmsxfiatc duct 5.

As shown in FICi. 5 ngain, the intcmicdinic duct 5 li&ls alt s&1

inclined duct 5u and a horizontal duct 56. 1 he inchned duct 5B

is formed to obfiqucly dowiuvardly extend fmm tlm left end of
the uitermediate duct 5 toivard the bottom end of the air
conditioning unit 4. The honzontal duct 56 is communicated
at its right cnd with the inside of the air conditioning iuiit 4 I
through an opening 25 formed at the bottom end side of a

casing 3U for the air conditioning unit 4.

As shown in FICI. 10, tlm inclined duct 5C is f&immd to have
an approximately rectangular section at Its left end and mi

approximately tnangular section at its right end and smoothly
change its cross-sectional shape from rcctanglc to triangle
thereby reducuig air turbulence and air resistance. 11&e hori-
zontal duct 56 continues to have an approximately triangular
sectmn and Is mternaflv provided v ith a plurality ofproiec-
uons to straighten the air iiow. I'he hortzontal duct 5/I and the
opening 25 ol Ihc casing 30 arc conn&x:tcd at Ihmr similar
triangular sections with each other.

ln particular. a luJvi-speed air In the radically outer side (the
vclncle b&idy rear side) of'hc air blouing unit 3 is sent io a

u ider uea side (the velucle body rear side) of the opeiung 25
of substantially triangular shnpe, while a low-speed air in the
radically inner side (the vehicle body I'rout ~ idc) ol'ileIll&'lovv

ing unit 3 is sent to a namiw er area side (the velflcle body
front side) of thc opening 25 of substantially trim&gular shape.

As shown in FICIL 2. the intermedinte duct 5 is provided ut

its top wall with a contml circuit 26 for changing the rpm of
thc fan-driving mouir 24. Thc contml circuit 26 is provided at

its top v;ith a coupler 27 to which a connector from the air
conditioning controller is connected

The air conditioning unit 4 has the casuig 30 wluch is

generally vertically elongated and fomied in a rectangular
box of larger size finn that of the casing 6 for the air blowing
uiut 3. The casin 30 is divided into a bottom wall part 31 and
a body part 32 one above the other: the bottom wall part 31
foll&la B lowe& casiilg slid the body part 32 ion&is Bll i!ppc&

casing. I ur&her, the body part 32 Is divided into two portions
substnntiafly at thc middle in tlm u idthwisk dircctimi of thc
car, hke thc or blowing unit 3.

As slxiwn in I IO, 6, inside of the casing 30, an evaporator
33 as mi clement ol'a refrigeration cycl&: is piaml above thc
openuig 25 at wluch the casing 30 is connected to the inter-
mediate duct 5, and a heater core 34 is plac&xf above thc
evaporator 33 The upper portion ol'hc casing 30 is I'ortned

uith a plumlity ol air outlets fora conditioned ur. As sho~n
in the arrows in FICI. 5, thc air flow from the air blowing unit
3 turns an upu ard fl&iw ui the air conditioning umi 4

The scvaporator 33 Is a cooling i&eat exchanger for cooling
tlm nir from thc air blowing unit 3. Tlm evaporator 33 is
formed by stackuig multiple flat tubes 33c, each made of a

thin metal plate such as an aluminum plnte, in parallel and
interposing a corn&gate tin 33/I maCk of a thin metal pLate
between the adlacent flat nibes 33a. As shou n In VIOS. 7 and
0, the tlat tube 33C is a hollow body fomied by superposing
halved containers one on another ui opposed relation to
extend in a rear to front direction of the velucle body. The

corn&gaia fin 336 interposkxf between Ihe flat tubes 33a is
formed to have a wave shape u.hen viewed from above. The
bottom end of the corrugate tube 33/I Is located above the
hot uim ends of'the adjacent flnt tubes 33a In other words. the
bottom ends of the fiat tubes 33u are located below the bottom
ends of the corrugate fins 33/I. Tlmref&irc, a space betwccn tlm

bottom ends of the ndpicent tlat tubes 33O liuictions as a space
for b&uiding condensate falling from the cornigate fin 336
do&vn to thc bottom end sur linea of the flat tube 33k in a rear to

frmit direction of the velucle body.
The flat tubes 33k of the evaporator 33 are constructed so

that a low-temperanire rel'rigerant pr&xluccd by rcfrigcratmn
cycle circulates therein to cool the air passing upwardly
through the evaporator 33. Specifically. although not shown,
tanks are provided at both sides of the evaporator 33 ad)scent
to both ends of all the flat tubes 33a to communicate witli the
tubes. One of thc tanks is divided into an inflow tank section
and an ou tflow tank secton by a purtition p lute disposed at the
nuddle thereof in a stacking dirsx:tion of the tlat tubes 33&i.
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The refrigerant tlowing into the infliuv tank section flows into
the other tmik through upstream tubes connected to the intiov;
tank section. and then flou s into the outflnu tank section of
said onc tank &i+ough downstream tubes

The evaporator 33 is placed to extend the tubes in the car I
lengtlu& isa direction and to locate portion thereof closer to the
rear oi'the car at higher level, thereby passuig all the air from
the air blowing unit 3 tluough the evaporator 33. The inflow
mid outflow tank sections of tlm evaporator 33 Bre connected
with corresponding cooler pipes 90. Fach cooler pipe 90 is I(1

provided so as to be extended outwardly from a left sidewall
30a (shoivn in FIOi. 5) ol'lm casing 30 liir the air conditio mug

unit 4, bent substantially at a n ht an le and then extended
toward tlm I'rant of the vehicle body

The heater core 34 Is horizontally placed Bb(lve tile ovapo.
rotor 33 to apply heat to the air fnim the evaporator 33. The
hcatnr core 34 is coniwctcd with heater pipes 91 including
uitroducuon and discharge pipes I'or a high-temperature
engine cooling water. Hach heater pipe 91 is provided so as to
bo extended outwardly from the left side wail 30a (shown in zn

FIO. 5) of the casing 30 for the air conditioning unit 4. bent
substantially at a right angle, and then extendixI toward the
front of the vehicle body The heater pipes 91 and cooler pipes
9U are supported to the a ir conditioning uiut 4 by o bracket 92.

Next. description will be made about tlm bracket 92 mid its "

surround&n s us&Is reference to FIOS. 9 to 12. The heater
pipes 91 are)uxtaposed one above the other. One of the cooler
pipes 90 is arranged immediately bekiw the heater pipe 91.
wlu le the other is armnged below said one cooler pipe 90 and
slightly off to thc side. Thc bruckct 92 includes a lixed bracket "n

92a integrally formed with the cosuig 30 in the air condit&on-

uig tuut 4 and o detachable bracket 92h. The vertical plane
that divides the bracket 92 into the fixed and detachable
brackets 92a and 92h runs through the vertical center lines of
the heater tubes 91 and tlm cooler tubes 90.

The lixed md detachable bmckcts 92a mid 92h ol'hc
bracket 92 lmve recesses corresponduig to arcs obtauied by
halving the beater pipes 91 and cooler pipes 90, and the
recesses lbnu opcnuigs 94 and 95 for the hmiter pipes 91 ond
cooler pipes 9U v;hen both the brackets 92a and 926 are Sn

abutted (Iu cacls other. The diameter of thc opening 94 for thc
heater pipe 91 &s substantially equal to the outer dimueter of
the heater pipe 91. 'Iherefore, when the detachable bracket
92h is attached to tlm fixed bracket 92a, tlm heater pipes 91

can be fixed in the openuigs 94.
On the other hand, the opening 95 for the cooler pipe 90 is

form&d with a predetemiined clwsmnce left from the outer
diameter of the cooler pipe 90. In tlus manner, when the
detaclmble bracket 92h is attached to Ibe lixed bracket 92a.
the cooler pipes 90 can be moved slightly. Therefore, at tlie n

attaclunent and detaclunent of mi expansion valve box 96 iiir
Ihe evaporator 33 to and I'rom the lait side wall 30a of thc
casin 30, the expansion valve box 96 can be attached and
dctachcxI, without removal of the evaporator 33 from tlm

casing 30, by shghtly moving the cooler pipe 90 I
To support the cooler pipes 90 to the bracket 92, sea i plates

93 me provided Fach seal plate 93 hm a half round recess 97
ofcorresponding diameter to the outer diameter of the cooler
pipe 9(i, and is laterally slidable by being guided in an elon-
gated groove provided in the d(tachablc bracket 92h. The ai
cooler pipe 90 can be fixed to the bracket 92 by inserting the
corresponding seal plate 93 to a prcdetcmiined position of the
detachable bracket 92k When the seal plate 93 &s inserted in
the groove to the predetermined positinn, a lug 98 on a plate
99 integrally fnrtncxl with Ihc seal plate 93 is fitted into a

recess (not shown) ofthe detachable buscket 92k On the other
hand. in slidingly pulling the seal plate 93 out of the gmove,

the plate 99 need only be pinclmd tn disengage the lug 98 from
the recess ond in tlfis state, slid out of the groove. Thus, the
seal plate 93 can be easily inserted Into and pulled out of the
grtxivc.

It w ill be understood t Ira& the detachable bracket 92h can bc

attached to the fixed bracket 9Za by screw fixation I3 in the
same direction as with &ts assembly.

In this embodiment, the seal plates 93 are provided iiub-
vidually for tlm cooler pipes 90 However. a single seal plate
may be provided for both the cooler pipes 90. Further, seal

plates may also be provided for the heater pipes 91 ands drain

pipe 83 tn lix them
Next. description (vill be made about a structure for dis-

charging condensate in tlie air conditioning unit 4 ('onden-

sate pmduced in the evaporator 33 during ur conling &s dis-

charged outside through a drain 35 provided in the bottom
wall part 31 of the casing 30. As shown in Fl(IS. 13 to IZ. tlm

dmin 35 includes a dmin port SU and a dmin passage 81

fbi&nevi at the front-end lefl corner (&Iso air blowing umt ~ ide)
nl'he bottom wall part 31. The drain port 80 is fiirtned

integrally with tlie bottom wall part 31. and the drain passage
81 Is formed integrally with the drun port 80. 11&e dmus
passage 81 extends from the drain port 8U toward the air
blowing unit substantially in pamllel with the nosh panel. The
exit 82 of the drtain passage 81 extends beyond the left side
wall 30a of the casinoo 3U in the air conditionuioo unit 4 left-
(sard (toward the ur blow uig unit). Thc exit 82 &s connected
uith the drain pipe 83 substantially at a nght angle. The end
o!'Ihc drain pipe 83 is inserted into a through hole 102 in thc
dash p uiel P.

The bottom wall port 31 has an inclined surface that is
lo(&ca& in level at ihc drain por& 80, is higbcsi in lc(ml at thc
corner duigonally opposite to the drmn port 80 and is thus

gm du oily dowms nrdly inclined from thc diagonally opposite
c(sl Iles tous&i'0 &lie dl Blli p(if& 80. Tlsc iii'Blls pm sage 81 Is alan
uicl&ned doumvardly from the dmus port 80 toward the exit
82. Such a cnnfigurntion ouides condenmite stored in the
hot tnni u all port 31 &o flow toward ihe draui p&irt 80, then flnw

toward the exit SZ tlu ough the drain passage 81. and then flow
out of the pmsenger* s room through tlm drain pipe 83.

Particularly, the inclined surface of the bottom wall part 31
of tlie casing 30 is bronched into uvo and then mergcxI at the
lefi cnd of tlm bottom wall pnrt 31 so that the left cnd is locnted
at a lower level with respect to the right end of the horizontal
duct 5h. With this conti gum tion. even if a moving vehicle tilts
on the front passenger's side. cnndensate stored ui the bouom
wall part 31 can be prevented from flou ing back to the air
blowing unit through the intennediated duct 5.

The uitermediate duct 5 &s connected u ith the air blowing
unit 3 and, as shown in FI(i. 5, has an inclined duct 5a and a

borirtmtol duct 5h The incluied duct 5a &s &ncluied obliquely
do&i nward from the air blowing umt 3 toward the air conk-
&i(imlig Us&it 4 Tlm Il(llsz(&&ital duct 5h cnmmunicatcs tlm

&nc lined duct 5a v ith the casing 30 of the air conditioning

urn&

4. The inclincxI duct 5a is formed separately from the hori-
zontal duct 5h, while the horizontal duct 56 is fiinncd inte-

grally uith the casus 30. Specifically, the kiwer luill of the
horizontal duct 5h is fiinned inteyally with the bottnm wall
part 31, while the upper half thereof is fnrtned integrally v iih
the body part 32.

As shim n in Vl(i. 18, the inclin(BI duct 5a is fiimied to have
an approximately rectan ular section at a connected portion
with the opening Sa ofthe air blowing port 8 in the air blowing
unit 3 and an appmximately triangular section at a connected
portion with the honzontal duct 56. In the inclined duct 5a.
the air flows v;bile smoothly changing &ts flow direction from
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the conditimi that it flou s tlm&ugh the rectangular sectional
area to the cond&non that it flows through the triangular sec-
tional area.

In this embodiment, since tlm horizontal duct 5h is formed
uitegrally with the cas&ng 30 but separately from the &ncluied I
duct 5a, the inclined duct 5a can be easily designed and
formed so that the ur smoothly flou s therein.

iyhen the air flow is sent from the inclined duct 5a directly
into m& imroduct ion part 39 oi'thc casing30. the dou nuardly
&ucliaed a&r flo&v wifl cofl&de iv&th the bottom wall part 31 to u&

d&smrb or mll up condensate in the bottom wall part 31. To

cope with ibis, ihe horizontal duct 5h is provided immediately
before the &ntroduct&on part 39 &n this invent&on. Tin&s. the a&r

flow that is sent obliquely downwardly fmm tlm air blowing
un&i 3 tluough Ihe inclined duct 5a is slightly changed sub-
stantiafly horizontally by the honzontal duct 5h so as to be
guided into tho lower space 39 located belmv tlm evaporator
33 through the openutg 25 of thc air conditim&ing unit 4. Tlris
suppresses the air flow directing obliquely dos& nu ardly in the
lower space 39, minimizes the collision of tlm air tlou u ith za

the bottom wall part 31. m&d prevents the rofl-up of the con-
densate tlowing in the bottom svafl part 31

Part&cularly, the ruddle of the bottom uall part 31 is
fortued with a flat surface portion 31a wluch &s substant&ally
parallel with tlm horizontal duct 5h. With such a configuma- "

tion, the air from the intermediate duct 5 flous along the tlat
surface portion 31a in the lower space 39 and is clmnged in
flo direction I& rd tire evuporator 33 loc ted bo e the flat
surface portion 31a. Tlus effectively avoids the colhs&on of
Ihc air &1ow coming into Ihc lower space 39 u iih Ihc cordon- sa

sate flow on the inclined surf'ace of the ix&uom uall pari 31

toward tbe drain port 80, and s&yflficantly reduces the uiter-
I'creucc of thc air flow with flm condensate flou.

I'urther. the mr from the air blowing unit 3 to the opemng 25
thiough the intern&ediate duct 5 is sm&t fmm tlm inclined duct "»

5a into thc lower spasm 25 of the mr condit&oning unit 4 while
&ts flou. d&rect&on &s changed sub stant&afly hortzontally by tire
horizontal duct 5h of substantially triangular section The
d&siribution ol air flow rate at Ibc tune shows that a high-speed
air in the radially outer side of the mr blow&ng unit 3 flows sa
through the vehicle body rear side of tlm hori&mmtal duct 5h,
&.e.. the wider sectional area of substantially triangular shape
in the liorizontal duct 5h, and is sent to the casing 30. In other
words, a high-speed air flou s through the vclflcle body rear
side, is bile a relatively lo&s -speed a&r flosi s throuJv& the nar- ss
rower sectional area of substmitially triangular shape in the
horizontal duct 5h, & e.. the velucle body front side of the
lxirizontal duct 5h. Therefore, it can be nunimized that the a&r

flo&v interferes u itb the condensate flou collected to Ihe drain
port 80 located towmd the velucle body front. o

Port&ons of the cooling heat exchanger 33 thmuJ» which
flle h&gb.speed a&r passes are loc»ted tous&d tl&e i'&m& ol fl&c

velucle body and are located at the lu her s&de of the
obliquely inclined heat cxchtmger 33 Tlm condcnsatc pro-
duced in Ihecoolutg heat exclranger33 lalls down on the outer I
surfaces of the tlat tubes 33a and the cornigate fins 33h. and
flows directly on the bottom surfaces ol'Ihc corrugate fins and
flat tubes from the velncle body rear side to the velucle body
front side of the heat exchanger. Othe&wise, the condm&sate

flovs I'rom i he bottom surfaces of the comignic fins 33h to the mi

bottom surfaces of the flat tubes 33a m&d then flows on the
bottom surfaces of the flat tubes 33a from the vehicle body
rear s&de to the vehicle body front side oi the heat exchanger.
Thereby, it can be largely suppressed that the condensate
produced in tlm cooling heat exchanger is introduced above r
the cooing beat exchanger, i.e., uito the heat&ng heat
exchanger, by the high-speed air flow.

The condcnsatc tends to flou into thc vehicle body front
s&de of the coolut heat exchanger. &.e., the lower s&de thereof.
The air flow in this s&de. hoivever, is at a relatively low rate,
and thc air flow has a lower rate and approximates a flow rate
of zero w&th approach to the front of the heat exchanger.
Therefore, tbe possibility that the condensate co flmted at the
front s&de oi'Ihe cooling heat excha&&ger &s uitroduced u&to the
heating heat exchanger by the air tlow is extremely low.

Further, thc coolin heat axe bm&gem has a m&nligumia&n ihat
allo~a the condensate to be prompily d&scharged, uluch pro-
vides a high heat exchanger effectiveness.

Furthertnore, a rib 84 is provided in a a&sidling mmuier on
the bottom wall part 31 of the casing 30 at a pos&&ion closer to
the vehicle body front tltm& tlm flat surface portion 31a and

along the flov mg direcimn oi Ihe air in&roduccd thmugh the
intermediate duct 5. The rib 84 can prevent the condensate
col lac&co at the drain port 80 fron& being taken into the cvapo-
rau&r 33 by the air flo scut to the a&r co ndiuonuig unit 4. Thc
condensate, in particular. tends to obliquely downwardly flo
on tlm hot timi surfnce of the evaporator 3 3 and then fal I down,
at the vehicle body front side thereof, to the bottom &vafl part
31. Therefore. the condensate is most likely to fall dosvn, at
the side of the evaporator 33 closer to the velucle body front
than the rtb 84. to the bottom wall part 31. The rate ofair flow

at tfm side of the bottom wall part 31 closer to the vehicle body
fin&it than the rtb 84 &s relet&vely low, and the interference of
the air flow with dropping dos& n and collect&on ofcondensate
can be signilica&uly rcxiuced.

Further, an attaclunent part 85 for attaching the air cond&-

tioning unit 4 to thc nash pn&ml P is providkxI intcgrafly u ith

the ex&t 82 of the drain passage 81 In stacking the a&r con-
dit&oning umt 4, a stud bolt fixed to the &Lash panel P is inserted
ink& a hole ol'thc auachment part 85. aml &ben thc cash panel
P is fastened by the stud bolt and a nut. Therefom, u hen the
dmin pipe 83 is assembled with the dash panel P, thc emir
pipe 83 and the dash panel P arc I'rce from wobbling Io

enhance seal&ng property
Thc airconditioning unit 4 is divided into two sections one

on another. and the easing 30 mmsists ol the bodY part 32
forming an upper casino and the side s& all part 31 forming a

lower casing Further, the body pnrt 32 is divided into right
and left port&ons. The evaporator 33 and the heater core 34 are
held sandwichixI betsveen the tsvo divided portions of the
bodv part 32. This facilitates the assemblv of the evaporator
33 and heater core 34 and ensures their retention. Further-
more. in order to take only the evapomtor 33 out of the air
cond&t&oning un&t 4 &vithout d&sassembling the body part 32. a

cover as a separate member is provided on the left side wall
30a (Ihc air blow ing urn& side) el'the cmsing 30 The upperlu&ll'f

the honzontal duct 5h or a cover 8 1 h for the dra&n passage
81 may be provided on the cover, or may be left fortned
togcihcr u &Ih the body part 32.

Use of such a divided conti uration of the casing eluni-
nates the need for vertical svpnration el'he bottom eall part
31 mid therefore elimutates fbar oi'eakage of condenmite

Next. the drain passage svifl be described in detail. In
general. for the Ilortnation of the dr~in passage 81 as n hollow
body integml u &th the bottom &sall part 31, an elongated core
has to be set in molding the bottom wall part 31. It is diflicult
to form a deep. narrow. elongated groove duc to difliculties u&

prec&se fabrication of the core and suitable adjustment of the
dmft angle 'lheref&&rc. 0&e formation ofan elongated groove
has a lnmtat&on.

On the contrary, &n the present

invent &on,

the drain passage
81 is fanned by two separate parts, i.e, m& clongatcfl groove
part Sla and a cover 8 lb. 'Il&e elongated groove part 8 la is
formcxI integmfly with the bottom wall part 31, wlflle the
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cover 816 is formixt integmfly with the body part 32 This
enables easy formation of the elongatscd groove part 8 la even
lf the depth and length thereof are rather lar e, provides
flexibility to the shape wid sire ol'he drain passage 81,
wisures a space lilr storing condcnsatc, and provides the con-figuration

of

th space that can drain off condensate smoothly.
Furthermore, there can be increased design ttexibltlty to the

position at winch the drain pipe 83 Is to be au ached in the dash
panel P.

io
Tile heater core 34 is a heatuig heat exchanger for heating

the air having passed through the evaporator 33, and is made
ot tubes mid tins st«ckcxt in the same mwulcr as in the evapo-
rator 33. In the heater core 34. a htvP-temperature cooling
water from the engine circulates in the tubes to heat the air „
pass&a through the heater core 34. The beater core 34 is
provided with heater pipes 91, one for introducing Ihe migine
rioting &vater and the otlmr fbr discharging it I,ikeeach
cooler pipe for the evaporator 33, each heater pipe 91 is
tilrtned to extend outwardlyfrom the left side wall 30a of the o

wisin 30 and then extend toward the fmnt of the vehicle

body Therefore, the heater pipes 91 are also disposed in the

space between the air conditioning unit 4 and the air blow lng
unit 3, wtuch provides effective use of tlus space. I'urther-

more, situs thc heater pipes 91 arc located nbovc thc inter- "-'ediate

duct 5, the front passenger docs not touch thcsc pipes
and therefore the attaclunent of heat insulators to the heater
pipes can be ehminated.

Tins embodunent is designcxt so thai vartous baiter cores
"o

34 diff& rent in lmight can bc disposed inside of the casing 30.

This embodiment. In particular, is the type provided with a

short heater core 34. Therefore. In tlus embodiment, the cas-

ing hms a small opcnuig nrea formed in accordance with such
a short heater core 34, and the other portions of the casing are „

not diflerent from the other types. If a tall heater core is used,
the opening area is formed m accordance &vith the height of
tlm lmater core and the otlmr portions arc common to the other
types. In otlmr words, iuo air mixing dampers 36 and 37 and
a partition 40 are not clmnged but are conunon among plunll so

types of casings.
Bctuven Ihc evaporaulr 33 wid thc hcatcr core 34, two mr

mixing dmnpers (temperature contml dampers) 36 and 37 are
disposed for controlling tlm temperature of a conditioned air
The temperamre control of the air nuxulg dampers 36 and 37 ss
is made by changing the ratio of air having passed throu+a the
evaporator 33 between the tiow mtes of a partial air passing
tluough the heater core 34 and another partial air passing
tlmlugh a bvpass pnssage 38 I'or allowing part of the mr
having passed tluouch the evaporator 33 to bypass the heater u

core 34.
Morespcuilically.assho&vniuFICi 6.thcinncrspaccofthc

casin 30 in the air conditioning unit 4 is divided into an
evaporator space 41 for acconuuodating the evaporator 33

and a heatercore space 42 for accommodntulg the heater core I
34 by a partition 40 fomied integrally with the inner surface of
tlm casing 30 This partition 40 consists of a front partition
40a toward the vehicle body fmnt and a rear partition 406
toward the vehicle body rear. In the ssvtional view of the air
conditioning imit 4 looking in tlm car v idtlhuisc direction in 01

FICi. 6, the front partition 40a extends substantially honzon-
tally and tire rear partition 406 has the shape of ml inverted I/
The tnlnt and rear partitions 40a and 406 have respective
openings 43 and 44 for bringing the evapomtor space 41 into
communication with thc lmatcr core space 42 The openings !
43 and 44 are opened and closed by the air mixing dampers 36
and 37. respectively. The rear partition 406 lies also an open-

ing 48 locatixt at tlm rear ol'he heater cure space 42. 'I he
openulg 48 conununicates the bypass passage 38 ivlth the
evaporator space 41.

Although not shown. a rib may be provided intcgrafly on
theinnersurfaceofthecasing30betweenthelowerendofthe
air mixing camper 36 in open position and the cwaporator 33.
Such a nb smoothly guides the ur tlou from the evaporator
ulto the inside of the casing. and prevents the air flow from
wltering between the i&roar end of the air niixing dwnper 36
a&id the caslll Iluler surface.

The tile air mixing dampers 36 and 37 each have a shaft
cxtcndm in the car &vidthu isc direction hkc the inside!out-
side air suitctung danlper 12. Both ends of the shaft is sup-
ported to tlm casing 30. and tlm left cnd of the shaltt is coupled
via a link mech uliam 46 to tile output sf&&f1 o I &lit iiculiltor 45
disposed on the left side wall 30a of the casing 3U. 'Ilia
actuator 45 is fixed to a boss extended front tho casing left side
wall 30a. like thc actuator 15 for the ulsuie/outside air switch-
ulg danlper 12.

The two air mixing dampcrs 36 mul 37 are wloperated with
each other via the fink mechamsm 46, and angularly moved
by thc actuator 45 from the position that fiifly opens the
front-side and rew-side openulgs 43 wid 44 to the position
that fully closes them. In this case, when the rear-side air
mixing damper 37 is nngularly moved to tlm position 01st

tiilly opens the rear-side openuig 44, it fully closes the open-
ing 48 at the upstream end of the bypass passage 38 to pass
almost all the air tlmlugh the heater core 34.

The two air nuxing dampers 36 and 37 are preferably
dil'f&.'rcnt in opening/closing timing tilr previse control, but
mav optionally luive the same opening/cl os uig timing. In tlii s

embodiment, when the air nuxing damper 36 is fully opened.
thc oth& r air mixing damper 37 is opcucst halfway Then. thc
air mixing d unper 37 is rotated to the full. When both the air
mixing dampers 36 and 37 are clossxl, they are rotated in the
reverse order

The actuator 45 for the ulr mixing dwnpers 36 and 37 also
has a coupler 49 (shown only in FICIS 3 imd 5) to which a

signal linc I'rom the air conditioning controller is connected,
like the actuator 15 for the inside/outside air switching
damper 12

I'he evaponltor 33 is equipped with a temperature sensor
(not shown) for detecting the surface temperature of the
evaporator 33 Thc heater core 34 is cquippcd with a water
temperature sensor (not shown) for detectinvg the temperature
of the engine cooling water in the heater core 34 Statal lines
from these sensors are extended tluough the left side wall 30a
of the air conditionuig unit 4 and are connected to the air
c&mdiiioning controller

The upper portion of the casing 30 has a plumllty of vents
50. 50,... formed in an inclined rear surface and defrosting
vents 51, 51 fonued in an approximately tlat swi'ace i&mated

at the front of the ulclined reur surface. Further, the upper
portion of the cnsing 30 also has Icg vents 52 (only right onc
is shown in I'ICi. 6) lonued in the left and nght side walls 3lta
and 3Ub (as sholvn in VICi S. 5 mid 10), respectively I'he vents
50. 50 are conncctcxt v ith &cnt grilles 53, 53.. disposed in

ihe instrument panel 2 as shown in FICi. 4 tluough vent ducts
(not shown) C.'onditioned airs from the vents 50 are mainly
blown tovard thc upperluilvcs ofth& passmng& rs On the other
hand, the defrosting vents 51, 51 are connected with defrost-

ing grilles 54, 54 disposed at the front wld of thc instrument
panel 2 thmup defrostin ducts (not sho&vn). Condiuoned
airs fmm the defrosting vents 51 are blown toward the inner
surface oftlm front windo&v The right nnd lefi leg vents 52, 52
ure coiuiected to ducts 57. 56 extendin downward, respec-
tively. Both the ducts 56, 57 are open in the under surface of
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the instnhnwnt panel 2 in the vicinities of the driver's and
passenger's le s. respectively. from wluch conditioned airs
are blois n toward the driver's and passenger's legs.

Out of the ducts 56 and 57 connected to tlm leg vents 52 and
52. tbe driver's side duct 56 is provided integrally with the 1

casing 3U to turn from the ripvt side v;all 3U/h of the casing to
the rear side wall thereofi has a relatively large sectional area.
and therefore serves as a dual-purpose duct for both front and
rear seaL~ through u hie h a conditioned air for rear passengers
passes together v,ith a conditioned ur for front passengers, ui

The fmnt of a portionofthe dua I-purpose duct 56 correspond-
ing ki thc casing nght side wall 30h is fomicd with openings
55. 55 for blosvuig out the conditioned ur toward the diver's
scat as described above. I'he bottom of a portion of the dkml-

purpose duct 56 corresponding 01 the casing rear shall is
formed u:ith connecting parts 58, 58 to wlfich the upper ends
of floor ducts (not shown) for guiding lie conditioned air
tou ard the rear passengers are connected

Inside of the casing 3U of the air conditioning unit 4. two
blow-out direction switching d unpcrs 60 and 61 arcprovidcd o

for openm and closing the vents 50, 51 mid 52 to change the
blow-out direction of the conditioned air, in the same manner
as with the air nuxuig dampers 36 and 37. These dampers 60
and 61 are operated by a link mechanism 62 disposed on the
left side wall 30a of tlm casing 3tl of the air conditioning unit "

4 and an actuator 63 fixed to the boss on the left side wall 30a.
I(rout-side one of the blow-out direction swhtclung damp-

ers 60 md 61 is a defrostutg damper 60 for opehung and
closhn the defrostmg vents 51 and 51, wlule rear-side one is
a vent damper 61 lihr opening and closing tlm vents 50, so

50.... The dampers 60 and 61 are coopemted with each other
via the link mechmu sm 62, and each driven by the actuator 63
to openings corresponding to a plurality ol'ir blowing
modes. Specifically, tbe air conditioning unit 4 hs changeable,
according to thc open/closed positions of tbc two dampers 60 "»

and 61. ho any onc ol'lm air bloiving modes including vent
mode. defrosthng mode. Ieg mode. and bi-level niode in uluch
nir is blown out through tlm vents 50 and tlm leg vents 52. The
actimtor 63 for thc bkiu-out direct«m switching dampers 60
and 61 also has a coupler 65 (shown in FIOS. 3 and 5) to so

which a signal linc from tlm air conditioning amtroller is
connected, like the actuator 15 for the inside/outside ahr

switching damper 12.

As dcscribcd above, the link mechmiisms 46 and 62 and the
actuators 45 and 63 for the dampers 36. 37, 60 and 61 in the s.

air conditioning iuiit 4 are together disposixf on the left side
wall 30a of the air conditioning unit 4. Therefore, these com-
ponents can be attached to the mr conditioning unit 4 at a time
I'rom a single dhreCtiOn in asaembling the mr comlitionuig unit
4 (1

Next. description will be made about tbe uhstallathon of the
air conditioner I on the vehicle body Attnclmient pnrts liir tbc
mr blowhn unit 3 mid the air conditioning unit 4 will be first
dcscribcd Tlm nir blessing part 8 of the air blowing unit 3 is

prm hded at the right mid lefi sides isith a pair of attaclmient 1

legs 68 and 68. I'he filter accommodation part 21 is provided
with ui attacbnwnt leg 69 extending from the right side wnll
toward the nght side of the vehicle body. On the other h uhd,

attaclunait parts fbr the air conditioning unit 4 includes an
attachmint part 85 on an attachment leg 70 Iormcd intcgmlly 61

with the drain 35, and attachment parts on a pairofattaclaneat
legs 71 nnd 71 provided at the right nnd lefi side of the top of
the casing 30.

'Ilhe attachment legs 68. 69, 7U and 71 of the air blois ing
a(lid air conditioning units 3 and 4 are fomwd with tlmiugh r
holes, respectively. The dash panel P hs provided with stud
bolts (not shown) attached to align themselves with the

through holes. As shown in FI(i. 12, tlm dash panel P is
formed ivith tluough boles 102 corresponding to the respec-
tive positions ivhere the cooler pipes 9U. the heater pipes 91
and the dmin passage 81 arc disposed With this configura-
uon. when the air conditioner I is positioned with respect to
the velhi cia body to insert the stud bolts into the corresponding
through holes hn the attaclunent p uts 68-71 oi the uiuts 3 and
4, the cooler pipes 90 and the heater pipes 91 are presented to
fllc cilgil1c n111(u through the thn1llgh holes 102 in thc dash
panel P. In tlu s state. nuts are screwed on the stud bolts thereby
firmly fixing the air conditioner I to the vehicle body. Vur-

thenuore, the aioler pipes 90 mid the laster pipes 91 are
connected to corresponding pipes in the engine room. wlule
the drain pipe 83 is connected to a final drain pipe 'The

connection work for all the aioler, heater nnd drain pipes 90,
91 and 83 can be carried out at close hand fmm the engine
mom side, which risfuccs the number of procosscs.

Next. the sealing mechanism of the air conditioner I and
the dash panel I'ill be describixf. A dash insulator D is
attached to thc Ivasschhger*s room side of thc dash panel P.

Cuslhhohh seabng members 101 are attached to the outer
peripheries of the cooler, heater and drain pipes 90, 91 and 83.
hi tlus embodunent, a smgle sealuig member 101 is attached
to the heater pipes 91 and one of the cooler pipes 9U. Another
two sealing members 101 are auaclhsd individually to the
other cooler pipe 90 and the drain pipe 83.

The dash panel P is formed with tluough holes 102 for
passhn ihe correspondmg pipes 90, 91 and 83 therethrou h.
The dash insulator D is formed uhth openuigs 103 larger hn

dimncter than the through hole~ 102 nnd smaller in dianicter
than the recesses in the bracket 92. With this configuration, ui
assembly. the bracket 92 is pressed against the dash insulator
D to seal thc openings 103 mid thc sailing manbcn; 101 arc
pressed agaihhst the dash panel P to seal the through holes 102
in the dash panel P. Such a double scaling stmcture increnses
sealing properties.

Funhermore, hn the air cond(boner for an automobile
according to this anbodimenL nn air from tlm air bloiving unit
3 is svut to the air conditioning unit 4 through the iatannal ietc
duct 5. The link mechanisms 46 and 62 and actuators 45 and
63 for tlm air mixing omnpers 36 nnd 37 and thc air blow-out
direction switclun dampers 60 and 61 in the air condhtioiung
unit 4 are attached to tbe air blowing unit side of the air
conditioning unit casing 30 Tho actuator 15 for thc inside/
outside air swhtchuig damper 12 hn the nir blowing uiut 3 is
attached to the air conditioning unit side of the air blowing
umt cashhhg 6. Therefore. the link mechanisms 46 and 62 and
the acniators 15, 45 and 63 can be accommodated in a dead
space located above the mtcrmediate duct 5. tberebv ralucmg
the size of the ahr conditioner I and the uistallathon space
therefore. Furthemiore. the lurk mechanisms 46 and 62 and
the actuators 45 and 63 cmi be assembled uith the air condi-
tioning uiut casing 30 from a single direction. Tlus reduces
the number of assembly processes for tire air conditioning
uillt 4

The couplers 17. 27, 49 and 65. which connect the acma-
tors 15, 45 and 63 Iior tlm dampers 12, 36, 37. 60 and 61. thc
tempera1ure sensor for the evapora1or 33, the water tempera-
mre sensor for the hcatcr ccrc 34 and the control circuit 26 for
thiair blowmg fan 23 tvith thc air amdt tinning controller. nre
collected in the space bete een the air blov;ing unit 3 and the
air conditioning unit 4. This rctluces tlm number of processes
for assembly of the air conditioner I with the velucle body.

The riglit side wall 306 (the driver's side) of the air condi-

tioningg

unit 4 is not provided with thc link mechanisms 46 and
62 and the actuators 45 aud 63, wluch increases the sectional
area of the driver's side duct 56 and the desi@1 flexibility to
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the duct 56 'I his incrmiscs tlm use fhlncss of the right side wall
306 of the air conditioning unit 4 In other v,ordm tlm mnount
of air blow for the driver and passengers can be ensured
sufficiently by thc ihict 56 almie In addition, a space in the
vicutity iif'the driver*s legs can bc incrcasixf.

FIGS. 19 to 23 show an air conditioner according to

another emboduuent of the present uivention. Tins embodi-
nieut is directed to an mr coudrtioner for a left-lxuid dm e car
in wlfich die air conditioning unit 4 is placed substantially in

i(1
the car widthwise noddle of the instrument panel 2 and the air
blowing unit 3 is placed to the fmnt-passenger's seat side of
the air conditioning unit 4 (toward the ri bt of'IG. 19)
Description will be made about only different parts from the
tirst embodiment, and still be onutted about the other parts.

Two heater pipes 91 are
1
uxtapo sed one above the other like

tlm first embodiment, while two cooler pipes 90 are disposed
laterally and collected by a block 100 Tlm vertical plane that
divides the bmcket 92 into the fixed and detachable brackets
92annd92brtuistbroughtheverticalcenterlinesoftheheater o

pipr:s 91 and thecenter line of the blimk 100 The seal plate
93a is assembled into the fixed and detachable bmckets 92u
and 92b by being sliduigly inserted into them from beloii. The
seal plate 93 a has recesses whose diameters correspond to the
outer diameters of thc two cooler pipes 90 and which sur- "

routid tiio thirds of the pipes to sunultaneously fix the two
cooler pipes 90. 11iis increases the retention to the cooler
pipes 90 when the seal plate 93u is inserted into the brackets.

The outer diameters of the cooler and heater pipes 90 and
91 lmrcin rcfi rrod to mav bc actiml outer dimnctcrs tlmrco for, "o

if fi tung members such as cushion members or heat insulators
are fitted onto the pipes, may be outer diameters of the fitting
members or thc contprcsscxf fitting members

I'IG. 24 shovvs an exemplary attaclunent structure ol the
cxpmision valve box 96. As shown in FI(1 22. tlm expansion "»

valve box 96 is disposexf in lb@outside wall of the body part 32
ui an embedded mmuier. Typically, v, hen the expansion valve
box 96 is xsscmblcd w ith the cxsing 30 by connecting it to the
evaporator 33. a butyl rubber member or ihe like is adhered to
an exposed portion of the expansion valve box 96 to cover the sn

exposed portion. thereby preventing exposure to thc outside
air and condensation. In tlds embodiment, hov;ever, an
extended wall 3Uu is formed integrally with the casing 3U to
stmround thc expansion valve box 96 Thc cxpmision valve
box 96 is first acconunodated in the extended v, all 30u. the ss
extended wall 30a is covered with a cover 306 in close con-
tact. and the extended wall 30rr and the cover 30b are fastened
with a bolt. In tfds oner, the expansion valve box 96 can be
prevented froin being exposed io tlm outside mr At the
removal of the expansion valve box 96, the cover 30b need o

only be detached. On the other lmnd, at the attachment of the
exp utsion valve box 96. it is necessmy only to acconuuodatc
the expansion valve box 96 ui the extended wall 30a and then
insert the cover 30/i onto tlm cxtcnded trail 30u again This
pi'livliks eilsv attaclllllellt aliif ifetacllmellt of tile expalisloll i
valve box 96. Furtlier, no sealing member such as a butyl
rubber is consumed for each attncluncnL which results in
reduced cost uid improved enwmmnent,

In the mnbodiment of Fl(i 22, two cooler pipes connected
to the expansion vahm box are provided to cxtcnd substmi- ei
tially at a right angle from each other. 'Iwo cooler pipes.
lxiw ever, may be extended in the same direction. In particular,
two cooler pipes may be arranged toward the cover 30b and
extended in a direction in which tlie cover is inserted onto and
pulled out of tlm cxpnnsion valve box I'urtlmr, the cxtcnded r
wail may be lugher than the heist of the expansion valve to
cover the expansion valve. Alternatively. the extended wall

may be lower than the height of the expansion valve and the
coivr may have a tlangc for covering tlm periphery of the
expansion valve.

Furthermore, in thc above embodulmnLw the intertnediate
duct 5 has an inchncd duct 5a as a separate member and a
horizontal duct 3b formed interally with the casing 30. How-

ever. the uicluied and honzontal ducts 5a and 5b may be
integrally lormed io separate them frmn the casing 30

Thc above embodiments arc directed to air conditioning
uiuts of the type that the evaporator is inclined in a car length-
wise direction. I low ever, the present invention is applicable,
depending upon componinits to bc prowded, to the type that

the evapomtor is inclined in a car vvidthwise direction.

INDIJSTRIAI, APPI,IOABII.ITY

As can be seen from tlie above, vehicle air conditioners of
the present invention is suitable for downsizuig.

What is claimed is

1. A vehicular air conditioner comprising:
an air conditiomng unit disposed substantially in an inside

middle portion of an instrtunent panel in a w idthivise
direction of a velficle body, also including n nash panel,
said air conditiomn unit including a casing:

an air blowing unit disposed to a front-passenger's side of
thc air conditioniii unit:

an intermediate duct for duct mg an air from the air bi oiving
ilail to the nir conditiilning llnit:

a coiilin heat exchan er mtd a heating hant exchanger
disposed in the air conditionuig unit; cooler pipes con-
ncctcd to tbe cooling heat exchanger and heater pipes
connected to the heaung heat exchanger are arranged to
extend from the sanm side of the air conditioning unit in
the widthwise diremion of'ilm vehicle,

a space provided under the coolutg heat exchanger ui the
casing into which air from the intemicdiatc duct is intro-
ihiced,

a drain part having a drain passage integrally formed with
a bottoni ivall part of the casing and prttf'ecting out from
a side wall part of the air conditioning unit on the air
blowing unit side, vvith a downstream portion of the
drain part cxtcnding toward thc front of the vehicle body
and an exit of the drain part being located closer to the
front of the vehicle body than the intermediate duct;
wherein the exit of the dmmn part is connected with a

dmin pipe extending toward a front portion ofthe vehicle
body,

a throu h hole formed in the dash panel of the velucle body,
wherein said drmn pipe is uiserted into said throuJt
ilolfx tlilll

v herein said air conditioner all ovs the air introduced from
the intennedintc duct into the air conditioning unit to

pass through the cooling and heating heat exclmngers
disposed in the air conditioning unit to produce a con-
ili tin ill:Cf;li l.

said cooluig heat exchanger is inclined dowinvardly
toward a front portion of the vehicle body,

said intcnnediatc duct is provided bctv,i:cn said bkiwmg
unit and said air conditioning unit and is connected to a

lovmr side of said cooling heat exchanger, and
said dmttn part is provided below said cooling exchan er.

2. The vehicular air conditioner as defined in claim I,
whcrcin the air ramditioning unit includes nn attachment part
fiir attacluuent to the velucle body. said attacluuent part being
integrally fortned with said dmin part.
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3. Thc vehicular air c(mditioner as defined in clailli 1,

wherein the drain pipe extends ui a direction ortho ona1 to the
dash panel.

4 Tlm vehicular air conditioner as defined in claini 1,

wherein the casuig of the air conditioning umt is divided into s

an upper atda lower port, said lower part beinvg a bottom u all
part placed under the coohng heat exchanger and the upper
part being a body part abo~e the bottom wall part;

said body part being dividcdl into a driivr smit side menibcr
and a passeiuger seat side member; and i(1

a heater pipe is supported by the passenger seat side mem-
ber

5. The vehicular ur cotiditioner as defined ui clam 1,
wherein the casing of the air condirioning unit is divided into
an upper and a low er part, said lower part bcuig a bc it oin wall
part placed under the cooling heat exchanger and the upper
part being a body part above the bottom ivall part,

said body patt being divided into a drii er seat side member
and a passenger seat side member; and

the drmn p'rrt is composcdl ol 'm clongatcd groove part c

formed at the bottom wall part so as to be open upward
nnd a cover is integrally formed with the body part
covertn the elon ated roove part.

6. The vehicular air condinoner as defined in claim 1,

wherein thc drain part is positioned at the lowest level in the

bottom u all part of the casing el'the air contlitioning unit, and
a portion. opposite to the drain part and on the drtver seat side,
is positioned at the lughest level; and

said bottom wall part has an inclincxt surface inclining
downward from said portion on the dri~er seat side
toward the drain port.

7. The velucular air conditioner as deliued in claim 6,

wherein said intermediate duct has an inclined part inclirung
doimiward from the air blowing unit toward the air condition-
uig uiut and a direction su itching part connectin the uicluied
part and the air conditioning unit: and

a bottmn lace of thi: direction s»itching part is substmi-
tially hortzontal,

g Tlm vehicular air conditioner as defined in claim 7,
ii herein a cooler pipe and a licnter pipe project out lrom a side
wall part of the air conditioning miit on the air blwving unit
side and bend to extend toward the front of the vehicle

9. The vehicular air conditioner as defined ui claim 1,

wherein a side wall part of the casing of the air conditioning
unit im the air bloivin unit side luis an opcnin to which thc
intenuediate duct is coiuiected; and

the shape of the opening is substantially a trimigle with two
sides getun narrower towards the front of a velucle.
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