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FI NNI NG MACHI NE*AND METHOD AND PRODUCT This invention relates to a
tube finning machine and net hod and product. 5
-1 -

AIR CONDITIONER HAVING OPENING/CLOSING MECHANISM
FOR AIR-FLOW DIRECTION CHANGING BLADES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an air conditioner having
an opening portion through which the outside air is supplied, and
a closing member which is capable of closing the opening portion.
2. Description of the Related Art

There has been generally known an air conditioner with a
refrigeration cycle comprising a compressor, a condenser, a
expansion device, an evaporator, etc. which are integrally built
in the body of the air conditioner. Such an room type built-in
air conditioner has a front panel which is secured to the body
of the air conditioner, and the front panel is provided with an
air intake opening (vent) and an air blow-off opening (vent).
Further, plural air-flow direction changing blades are provided
at the air blow-off opening so as to extend in a lateral
(horizontal) or vertical direction. This type of air conditioner
is designed to have an outside air supply means for supplying the
outside air into a room, and the ocutside air supply méans is
generally provided with an outside-air supply opening and a
closing member for closing the opening.

In the conventional air conditioner as described above, the
closing member for closing the opening cannot be manipulated

unless the front panel is detached from the front panel, so that
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The invention has particular utility in relation to a machine and net hod

for producing a fin block by simultaneously finning several tubes with a
common-fin; it also has utility in relation to simultaneously finning
several tubes with 10 i ndependent fins. In both of these, there is also

di scl osed means for finning tubes of significant |ength. The

i nvention also allows finning of non-gretallic tubes with non- def or mabl e
fins. 15 BACKGROUND OF THE | NVENTI ON Oten it is necessary tp
cool aawopkiBEatk! Hid, sapgiit wbsk20skvewp E@hbetSbkiePuUrpose to use a heat
exchanger. Heat exchangers usually conprise one or nore netallic

t ubes On the other hand, if the air conditioner is designed so

that the outside air supply work can be performed extremely
simply, it makes the outside air supply work excessively easy and
thus an user is liable +to perform this worki §ery' often.
Therefore, there occurs a problem that the outside air
unintentionally continues to be supplied into the room.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an air
conditioner which enables an outside air supply work to be
performed without detaching a front panel from the body of the
air conditioner, and also prevents the outside air supply work
to be extremely easily performed.

In order to attain the above object, according to a first
aspect of the present invention, an air conditioner having a
body, a front panel, plural air-flow direction changing blades
which are provided at én air blow-off vent of the front panel so
as to extend in a horizontal direction, and an cpenlng portion
for supplylng the outside air into a room, is characterlzed by
including an open/close operation member which is provided to an
operation portion of the body so as to confront the air blow-off
opening (vent) of the front panel and so that it can be
manipulated through a gap between the plural air-flow direction
changing blades from the outside of the air conditioner, and a

closing member which is linked to the open/close operation member
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suspended between two tube plates. The working fluid to be cool ed,

whi ch may for exanple be water or oil, flows through t he tubes, whil st

t he cool ant passes around and between those 25 tubes, the working fluid
giving up its latent heat to the tubes and thus to the cool ant. The
effective surface area of a tube can be enlarged in order to increase
the heat transfer, as by the additionzof one or 30 nore annular fins in
thermal contact with the outer surface of the tube. Such finned tubes

are paghic btk te&efswlécftlvelszh%p@qaoba%ﬂa%% &HPWPErSGRs idoktidnd inf t he

coolant is a gas, such as air. If the tubes are to withstand the

i nt er nakcprasnseewdfht B8 opefdatiidnt @stlaetecem @the dpRrpdlidded ppirdtidn | ns
shoul d not reduce or significantly reduce the tube bursting strength.

| f themkimbgrare to increase the heat transfer they should not

In the air conditioner as described above, the operation
portion is formed with a slit, and the open/close operation
member is designed to project forwardly through the slit of the
operation portion, the outside air supply opening portion being
selectively opened or closed through the closing member by
manipulating the open/close operation member from the outside of
the air conditioner through the gap between the plural air-flow
direction changing blades.

In the air conditioner as described above, the open/close
operation member is designed to project forwardly from the
operation portion along the slit and to be reciprocatively
movable in a horizontal direction through the manipulation of the
open/close operation member lfrom the outside of the air
conditioner through the gap between the plural air—floﬁfdirection
changing blades.

Iﬁ the air conditioner as described above, the open/close
operation member comprises an operation rod which is secured to
the operation portion so as to be reciprocatively movable along
the slit of the operation portion, and a wire having one end
linked to the operation rod and the other end linked to the
closing member, wherein the rod is horizontally operated from the

outside through the gap between the plural air-flow direction
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cool ant, and preferably shoul d encourage turbul ent cool ant fl ow
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changing blades and the horizontal operation of the rod is
transmitted to the closing member through the wire to perform a
selective closing operation of the opening portion.

In the air conditioner as described above, the operation rod
comprises a pin or a lever.

According to a second aspect of the present invention, a
room type built-in air conditioner in which an indoor-side air
conditioning portion including an indoor heat exchanger for
performing heat exchange at an indoor side, an indoor air-blowing
fan for blowing the air into a room and a front panel having
plural air-flow direction changing blades which are provided at
an air blow-off opening (vent) so as to extend horizontally, and
an outdoor-side air conditioning portion including an outdoor
heat exchanger for performing heat exchange at an outdoor side,
a compressor for compressing refrigerant and an outdoor air-
blowing fan for blowing off the air +to the outside, are
integrally fabricated in an outer case, and the indoor-side air
conditioning portion and the outdoor-side air conditioning_
portion are separately sectioned by a partitioning plate,
characterized by including an outside air supply opening portion
which is provided to the'partitioning plate and serves to supply
the outside air into a room, an open/close operation member which
is provided to an operation portion of the indoor-side air
conditioning portion so as to confront the air blow-off vent of

the front panel and so that it can be manipulated from the
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The tubes to be used for heat exchangers should neet certain 5 standards
(in the UK for instance British Standard 2871 Part 3), these standards
bei ng relevant al so for those tubes which are formed by extrusion to
provi de sel ected internal formati ons chosen to enhance internal

turbulent flowi.e. to avoid lamnar or stratified flowof the liquid to
be cool ed; 10 desirably the tube figngng shoul d not reduce those respective
standards e.g. of tube wall thickness™and thus of strength, or of tube

uni T or Wiog 8ol B ENa30eRBAL B00AEDUBOLURR% gap'EOREEL b PRHDS

15 The Tins shoul ositioned o S t o encour ag

" : ' . ; L2 \ ) :
eat t ra".ip.'}s—fg.rrowit ?1%%1%‘2)21! e ng‘gﬁgftebl‘@dés,n%fgﬁlﬁ%%ng fdibdd NasRaci ng 1s

i rregular, t he I r'regu an annul ar ‘gap- of

varyi ng &axi fhkd &N the e 13UeACEPErit{Sh - méflber and serves to

selectively open or close the outside air supply opening portion
in accordance with an operation state of the open/close operation
member.

In the air conditioner as described above, the operation
portion is formed with a slit, and the open/close operation
member is desigﬁed to project forwardly through the slit of the
operation portion, the outside air supply. opening portion being
selectively opened or closed through the closing member by
manipulating the open/close operation member from the 6utside of
the air conditioner through the gap between the plural air-flow
direction changing blades.

In the air conditioner as described above, the open/close
operation member is designed to project forwardly from the
operation portion along the slit and to be reciprocatively
movable in a horizontal direction through the manipulation of the
open/close operation member from the outside of the air
conditioner through the gap between the plural air-flow direction
changing blades.

In the air conditioner as described above, the open/close
operation member comprises an operation rod which is secured to
the operation portion so as to be reciprocatively movable along

the slit of the operation portion, and a wire having one end
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If the tube walls need to be thinned to accept the fins, one or nore of
the tubes may burst in service and need to be plugged; if the fins are
irregularly spaced and/or angled the performance of the heat exchanger
wi |l be reduced. 25 It is a known design criterion when constructing a
matrix or array of finned tubes for a heat exchanger both to arrange
the tubes as close as possible to each other (to reduce the size of the
heat exchanger) and to have a nmaxi mum area of 30 thermal transfer between

the woryl ‘s)aweaf 48 def0d %@%a%%ha% and! BnlRddiee dhe PoARLE! cheal

exchange u kiiown-annul af fins in

s 3§h ARG membei‘hewﬁQ@%iﬁ'Q:ﬂ%egr efs e 4 1\&1]3} bpg%alt%@ E£6n bohd he

amet er I n(s) as I's Usual ins have circular 35
out er RAMAMRY i@l etiRé egaﬁeaétbeéﬂe%neaqim%m di4h68 ow Y&t not
contribute to heat transfer, and a finning met hod and machi ne permtting

fins t gHhdiing ef1adbeh 8@ the UhidrigenitAeSopdasidl desifiadl @od is
transmitted to the closing member through the wire to perform a
selective closing operation of the opening portion.

In the air conditioner as described above, the operation rod
comprises a pin or a lever.

According to the air conditioner of the present invention,
the outside air supply opening portion can be opened tc supply
the outside air into the room by inserting fingers through a gap
between the plural air-flow direction changing blades to
manipulate the open/close operation member (to move the
open/close operation member in +the horizontal kiateral)
direction). Therefore, the outside air supply work can be simply
performed without detaching parts such as a front panel, etc.
from the air conditioner. In addition, the open/close operation
member is disposed not to be easily noticed, so that it can be
prevented from being easily handled by everybody.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view showing a room type
built-in air conditioner of an embodiment of +the present
invention;

Fig. 2 is a perspective view showing the body of the air

conditioner of the embodiment of Fig. 1;
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- 3- The performance of a heat exchanger in part depends upon the
nunber of fins fitted to a tube, and to the total nunber of

- 7 -

Fig. 3 is a longitudinal sectional view of the air
conditioner of the embodiment;

Fig. 4 is a perspective view showing a mount state of a
front panel on the air conditioner of the embodiment;

Fig. 5 is a diagram showing a different mount state of the
front panel;

Fig. 6 is a perspective view showing the front panel;

Fig. 7 is a perspective view a securing member of lateral
blades at an air blqw—off vent of the front panel;

Fig. 8 is a cross-sectional view of the front panel which
is taken along a line A-A in Fig. 6;

Fig. 9 is a top view showing an outside air intake opening
portion and a closing member for the opening portion in the air
conditioner; |

Fig. 10 is a diagram showing an air blow-off member at the
air blow-off vent:;

Fig. 11 is an exploded perspective view of an electronic
parts box;

Fig. 12 is a perspective view of the electronic parts box;

Fig. 13 is a plan view showing an operation panel; and

Fig. 14 is a front view of the air conditioner.

DETAILED DESCRIPTIQON OF THE PREFERRED EMBODIMENT

A preferred embodiment according to the present invention
will be described hereunder with reference to the accompanying

drawings. The following description is made on an outer case
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fins i.e. to the aggregate extended area avail able for heat 5 exchange as
well as to the positioning and disposition of t hose fins.

DESCRI PTI ON OF THE PRI OR ART 10 A finned tube conprising separate

i nt er-engagi ng annular fin el ements, each with a segnented collar to
grip the outer surface of a tube, is disclosed in GB 2,110,811. Each

col | ar preferably has a slightly_jqujing profile such that adjacent 15
fin el ements can nest together; under "an axial conpressive force applied

at the god o Oi:héhﬁr@ééﬂ@blil‘xrv%g?%?fx;gg’ a}a#}greéas 8 egzégaiPOEBhgg%aoﬁgr the

el ements are cohtracted and cone wedged t Ogét her.

20 A dipgaplvaat adhdkahll 8 £kBEW A4 bd SbiAahedNenl bBnsPIH UL ¥lre the

present invention is applied to other types of air conditioners.

In Fig. 1, an air conditioner according to the present
invention includes a body 1, and an outer case in which the body
1 is inserted. Reference numeral 2 represents a bottom plate
which is formed with a stepped portion 5 so that a front portion
3 thereof is higher by one step than a rear portion 4. reference
numeral 6 represents a partitioning plate mounted on the bottom
plate, and the bottom plate 2 is divided by the partitioning
plate 5 into an indoor side chamber 7 and an outdoor side chamber
8.

Reference numeral 9 represents a fan motor, and reference
numeral 10 represents a mounting plate for the fan motor. A
flange 12 of the fan motor 9 is secured to one side 11 of the
mounting plate 10. A leg 13 of the mounting plate 10 is mounted
on the outdoor chamber 8 of the partitioning plate 6. Reference
numeral 14 represents a reinforcing plate for the mounting plate
10. reference numeral 15 represents one end portion of a drive
shaft of the fan motor 9, to which a propeller fan 16 is
securéd. Reference numeral 17 represents a slinger ring. Drain
stocked in the rear portion 4 of the bottom plate 2 is sprayed
by rotation of the slinger ring 17 so as to splash the drain to
an outdoor heat exchanger 18.

Reference numeral 19 represents a fan casing for the
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thus the nunber of fins nmounted onto a tube is dependent upon col | ar

| ength, which usually will vary randomy fromfin to fin (because of
manuf acturing tol erances). Furt her nore, because the fin positions
are determned by the previously 25 fitted fin, the fin spacings along the
tube wll be non- uniformdue to a build up of tolerances, and with

I rregul ar heat transfer along the t&be | ength. The angl e adopted by

the flange portion of a fin mnll al so depend on the i nt er engagenent

e peidb bl o Sl HEUBE B fiibediie badscchame
Fins chgutiepseRbmed SR 3 tth—%s%égﬁ%ﬁ SR O U RNt [he
however hedy' | 'eEiQ:han NG O RerdMndd NSuméPIAL QQnr@BQHEehlﬂg babeutfagyre fin
relatlve &6 ot her fins (as may occur when nmanually feeding a fin
along ;e thbp1RELO whcRNISU8EERES £8 a0 dhperbade X b A ithe ifan
casing 19 to cover the outdoor heat exchanger 18. Reference
numeral 24 represents a seal material, which is attached to the
rear edge of the outdoor side top plate 22.

A hole 25 is provided in the partitioning plate 6 through
which the other end portion of the drive shaft 26 of the fan
motor 9 extends. Another opening 210 through which the outside
air is selectively supplied from the outside into a room is
formed in the partitioning blate 6 as shown in Fig. 2, and it
will be described later in more detail.

Reference numeral 27 represents a centrifugal fan mounted
on the drive shaft 26. Reference numeral 28 represents a fan
casing (scroll) of the fan( and it has a vent opening 29 at its
front bortion and an air blow-off (air discharge) opening 30 at
its upper portion. That is, the fan casing 28 has a nose portion
160 and a scroll portion 161 that are integrally formed. A vent
opening is formed in the front portion of the fan casihg 28 and
an air blow-off (air discharge) opening in the upper portion of
the fan casing 28, the two openings merging to form a single
continuous opening.

Reference numeral 31 represents a wire net to cover the air

blow-off opening 30. The fan casing 28 has a flange 32 (back
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-4- difficult to resist or prevent, so that unwanted m s-

al i gnnment of the segnments, and thus reduced heat transfer for this
reason al so, may occur. Also, the fins can be distorted

- 10 -
portion) mounted to the indoor side 33 of the partitioning plate
6 and secured to the partitioning plate 6 by means of a screw
(not shown). The size of the air blow-off opening 30 of the fan
casing 28 (i.e., the width a and the depth b of the air blow-off
opening 30) is set to be larger than that of the centrifugal fan
27 (i.g., the diameter c and the thickness d of the centrifugal
faﬁ 27) so that the centrifugal fan may be removed from the air
blow-off opening 30.

Reference numeral 34 represents d pipe cover, one end of
which is secured to an end 35 on the opposite nozzle side of the
fan casing 28 while the other end thereof is secured to a left
edge 36 of the partitioning plate 6.

Reference numeral 37 represents a plate mounted on the front
portion of the fan casing 28, and it ié formed with an intake

" hole 38. Reference numeral 39 represents a mounting piece which
is formed by rearwardly bending a part of an upper edge of the
mounting plate 37, and the mounting piece has a mounting hole 40
formed therein. When the mounting plate 37 is moved downwardly
along the front surface of the fan casing 28, the mounting hole
40 of the mounting piece 39 is inserted into a pin 41 on the
upper surface of the fan casing 28. Thereby, the mounting plate
37 is secured to the front surface of the fan casing 28, and an
intake hole (bell-mouth) 38 is aligned with the opening of the
centrifugal fan 27. Reference numeral 42 represents a heat

exchanger which is mounted in front of the fan casing 28 leaving
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during feeding along the tube. 5 The fins of this disclosure have a

circul ar outer periphery. However it is known to fit separate
"acircular" fins, e.qg. fins with a square or rectangul ar outer

peri phery, upon a tube. The fins when nounted on tubes in an array wl |
occupy 10 a greater area between adjacent tubes than fins with a

circul ar outer periphery. Fbmever“_Hng_gdditionar control nmeans used
to ensure that all of the fins on a tube are correctly aligned one to

anot herg @L%btlaﬁ'ﬁ;e D& ddNScdh & tgﬁ%]kx}esé"’id lod i%h&!éé@éﬂ#%é,ﬂsgpaﬁh.f ifis on

adj acent tubes) often makes 15 h tins uneconomc to at such a
desi gn di%tRlce progé%%tihg gbishiraeend NeAC iR of the hBt8POLASEL A&y 9N

seeking to overcone the disadvantage of the  wasted heat-exchange area
caused ot a4t 146 S ulfpdittiigid dhe CcePeri Y £aRSisi kelts to e dra e ace
the separate fins of adj acent tubes by axially-spaced "conmmon-fins"

i.e. figan a distance between the rear surface of the heat exchanger
and the front surface of the centrifugal fan. Accordingly, when
the condition of the éentrifugal fan 27 is to be inspected, the
mounting plate 37 is drawn upwardly, and thereafter a screw
driver is inserted into a hole 150 of the plate of the
centrifugal fan 27 to turn and loosen a screw 152 of a boss 151
to remove it from the drive shaft 26 of the fan motor 9. After

. the centrifugal fan 27 is moved slightly aside (a gap 153 between
the indoor heat exchanger 42 and the mounting plate 37), the
centrifugal fan 27 is raised from the air blow-off opening 30 of
the fan casing 28. In this manner, inépecting of the centrifugal
fan 27 is carried out simply (seé Fig. 3).

Referring to Fig. 1, reference numeral 43 represents a drain
pan made of foamed styrol placed in the front portion 3 of the
bottom plate 2, and a drain opening 44 intercommunicates with the
outdoor side 8 through a lower cut opening (not shown) of the
partitioning plate 6. Reference numeral 45 represents'a heat
shield plate laid at the rear of the drain pan 43, and a riser
member 46 and a rear member 47 of the heat shield plate 45 cover
a rise edge 48 of the drain pan 43.

Reference numeral 49 represents a piece of aluminum tape,

which is attached to a riser wall 50 of a corner portion of the
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whi ch interconnect several tubes. Typically, a comon-fin takes the

form of an extended plate having several apertures,  each aperture being
adapted to receive a respective tube, the 25 plate-like conmon-fin being in
si mul t aneous t hermal contact wi th several tubes, and being adapted to
transfer the heat fromall of the tubes across the full area

t her ebet ween. An array of tubes &g which are nounted a plurality of

mul ti - apertured common-fins is réferred to herein as a "fin block", 30
t hough t u al glegge o] | Qgk™ or

" bl ockd?glﬁ B%lh e %%dlbg%ﬁdea?:q ood %% gh%nrgatlgnt P%%E t g‘%&‘ each

fin 15e1octeQft iy beLueenand aruadgeach) t Waniaal e blg j[fhr%%g hdt 35

amnlrmmo eat trans area I's waste

under si;po¢akRatod haaéulasanlt@nsa@abéeo%v a&e fl'ri‘@& epté)flﬁ_'% ;ﬁet Qe other

tubes, of that block by the prefitted | at e-1 e
shield plate 45 and the aluminum tape 49 to suppress the heat to

be transmitted to the drain pan 43 made of foamed styrol to
prevent the drain pan 43 from being thermally deformed. The
indoor heat exchanger 42 is placed on the drain pan 43. A
refrigerant pipe 57 connected to the indoor heat exchanger 42
extends around (leftwardly) the fan casing 28 and is inserted
into a pipe hole 58 of the partitioning plate 6. A pipe cover 34
is arranged above the refrigerant pipe 57. Reference numeral 51
represents an air blow-off diffuser member arranged above the
indoor heat exchanger 42, having longitudinal blades 52 arranged
on a plate 154. This plate 154 covers the gap 153 between the
heat exchanger 42 and the mounting plate 37, and is mounted
thereover.

Reference numeral 53 represents an indoor side top plate
secured to an upper edge 54 of the partitioning plate 6, and a
holding (fixing) member 55 is provided on the upper_su;face of
the top plate 53. A front panel 56 is held by the holding member
55. When the indoor heat exchanger 20 is to be checked, a part
of the refrigerator pipe is cut within the outdoor chamber 8, and
the refrigerant pipe 57 extending from the indoor heat exchanger
42 is straightened. Next, when the indoor top plate 53, the air

(blow-off) diffuse member 51 and the pipe cover 34 are removed,
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WD 96/ 35093 PCT/ GB96/ 10138 A known
further advantage of such assenbled fin block is its rel ati ve ease of
fitment into a heat exchanger. Thus, for a

- 13 -~
" the refrigerant pipe 57 is positioned sideward of the fan casing
28 while penetrating through the pipe hole 58 of the partitioning
plate 6. Accordingly, when the indoor heat exchanger 42 is drawn
upwardly and thereafter the indoor heat exchanger 42 is drawn
obliquely forwardly, the indoor heat exchanger 42 can be removed
without removing the fan casing 28.

Reféfence numeral 59 represents a flat-plate fitting which
connects the upper edge 54 of the partitioning plate 6 with the
outdoor top plate 22. Reference numeral 60 represents an electric
controller box which is secured to the indoor side of the
partitioning plate 6.

Reference numeral 61 represents a cbmpressof which is
mounted on the rear portion 4 of the bottom plate 2. The ffont
panel 56 is provided at the lower portion with an intake grill
62 and at the upper portion with an air supply opening (air
discharge opening) 63. Reference numeral 64 represents movable
blades for_changing the air-flow direction (hereinafter referred
to as "lateral blades") arranged on the air supply opening 63.
The air supply opening 63 of the front panel is oriented
horizontally. The horizontal orientation of the air supply
opening 63 is based on the assumption that the air conditioner
of this embodiment is mounted at a high position on a room wall.
If the air conditioner is mounted at a low position on a room
wall, the air supply opening 63 is preferably oriented slightly

obliquely upwardly.
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heat exchanger requiring two hundred separate finned tubes 5 for instance,
each of the two hundred tubes nust be fitted to both tube plates, and
perhaps al so to separate support plates as may be required for |onger
tubes. However, if a fin block I's prepared having twenty tubes, then
only ten such bl ocks are required to be handled and fitted. 10 In a
known net hod of manufacturing a fin hlock, a stack of comon-fins is
arranged, adjacent fins being axiaF]fA%ﬁaced by a distance to suit the
requi r enent s, ,of parti_cul ar heat, exchanger; each .co -fin _.has
several apéréur 2?5 15t fe BE° a?l}'reesvﬁ%‘?’r gg‘ﬁgﬁ&gn?ﬁeh Ib%‘iif e?n i, T
required. t n ( ical ly fri ul.ar -arrangenent. for heat
exchanga%‘rsegg%%dcgtg %é%sgggggﬁ%eé %egéf%{% ﬁlrt eggg?e gﬁ? gh ﬁ Pé?gErre SRS t he
outsid |31At gk + o] = ar ] t heir
respec?llu\?de ape?t uir)%g %%‘%ﬁ%? Q'afl%%:{ g%é% ggpn%rgée%gnlfn%?@gﬁ%‘%%/&peassed
t hr oughy a6 APODHUFESre 88E ¥NEBad mhAePOEIHd L thyt tal hrough
each tlrﬁ_)e, to expan%ére t he tu%éaL vﬁ??ei nt (#dng:%%r}’l (t:ag,é %tgﬁtagéﬁavu\#gﬁ&f%e
respectingdd Bf the outer case 65. The pad 200 is positioned sideward

of the compressor 61. Accordingly, even if the compressor 61
tends to vibrate abnormally as when the air conditioner has
fallen or the like during transportation, this vibration is
absorbed by the pad 200. It is to be noted that the body 1 can
be shipped even when the case 65 is removed. In this case, a
temporary cover in place of the outer case 65 is mounted on this
unit. A pad made of foamed styrol is attached to the inside of
the cover, and the abnormal vibration of the compressor 61 is
absorbed by the pad. When the compressor is installed, the cover
as well as the pad are removed.

Fig. 3 1is a 1longitudinal sectional view of an air
conditioner 66. The outer case 65 is mounted on so as to
penetfate through the indoor wall 67. The body 1 shown in Fig.
2 is inserted into the case 65 from the indoor side. Thereafter,
the lower portion 68 of the front panel 56 is moved as shown in
Fig. 4, the projecting member 70 of the upper portion 69 of the
front panel 56 is brought into engagement with the engaging
member 55, and the engaging member 71 of the lower portion 68 is
inserted into and locked at a receiver 72 of the bottom plate 2

(Fig. 3). When the front panel 56 is mounted in the manner as
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apertures. 25 This nmethod is not suitable for extruded tubes

havi ng internal formations e.g. for pronoting turbulent flow of the
liquid to be cool ed. A di sadvantage of this known bulleting nethod is
that the 30 wall thickness of the tubes is |imted by the need for the
wall to be stretched by the bulleting operation, so that t hi nner wal | ed
tubes have to be used than m ght otherw se be desired; for exanple, in

practice for a stainless steel tube- 15wth an outer dianeter of 0.75"
(19.05mm it is rare for tube 35 thicker that 22 Gauge ("Standard Wre
Gauge") degcsébpdl pPP¥E., then maakoRAYR sA3vaht ke FEopkaParRd mb 13RutSy
operation I ntroduces stress_intqQ the tubes, _and can cﬂgn eag é%éyg¥ n

st ruct uRGEREtstPRSETPEL: pABRAV AyORotDe FRFR O BySHHat the su

the case 65 is registered with the surface of the front panel 56.

The projecting member 70 of the front panel 56 is provided
inwardly from the rear edge 73 of the front panel 56, and a space
75 is formed around the rear edge 73. Since the space 75 is
formed as described above, when the body 1 is inserted in another
type outer case 77 having a projection 76 at the front edge as
shown in Fig. 5 and the front panel 56 is brought into engagement
with the engaging member 55, the projection 76 is positioned to
be located in the space 75 of the front panel 56. The front panel
56 is at the same level as the other outer case 77. In other
words, each of the outer case 77 having a projection on the front
edge thereof (see Fig. 5) or the outer case 65 having no
projection 76 on the front edge thereof (see Fig. 3) may have the
front panel 56 mounted thereon.

Referring to Fig. 3, reference numerals 78 and 79 represent
a heater and a fuse thereof, respectively, which are secured to
the mounting plate 37 through a support frame 201. The indoor
heat exchanger 42 functions as an evaporator, and a refrigerant
flows as indicated by solid arrows in Fig. 3. More specifically,
a refrigerant at a low temperature which is reduced in pressure
by a pressure reducer (not shown) first flows into an downstream
pipe 80, and thereafter flows in an inverted U-shape along the
upper portion 85 within the heat exchanger into an upstream pipe

This Sheet Has Been Replaced




WO 96/ 35093 PCT/ 96/ 01038

-6-

fins and reduce the thermal contact between the fins and tubes, i.e.
stress induced by the bulleting operation

treatnment since the heat treatnent would act also to soften

and thus in the heat exchanger

- 16 -
8l. The refrigerant flows within the upstream pipe 81 from top
to bottom, and is divided at the lower portion thereof into two
flows by a special bend (cheese) 82 so that they flow into a
downstream pipe 83 and an intermediate pipe 84. After they have
been merged at the upper portion, they are returned to the
compressor from the upper portion.

The low-temperature refrigerant is first made to flow in an
inverted U-shaped faéhion at the upper portion 85 of the indoor
heat exchanger 42 because the heat-exchanger rate at the upper
portion 85 is made to increase more than that at the low portion
86, whereby the air having passed through the upper portion 85
of the indoor heat exchanger 42 is cooled and lowered in
temperature more than the air 86 having passed through the lower
portion. Accordingly, the air having such a low temperature flows
into a protective device (fuse) 79 of the heater 78, so that dew
is prevented from sticking to the protective device 79.

Accordingly, when the heater 78 is energized in a heating
operation, it is possible to prevent the heater 78 from being
abnormally heated.

The rear edge 87 of the air blow-off member 51 is fofmed in
an inverted U-shape so that the upper edge 88 of the mounting
plate 37 is fitted into the rear edge 87 of the air blow-off
member 51. The upper edge 88 of the mounting plate 37 is locked
by the air blow-off member 51, and the mounting plate 37 and the

air blow-off member 51 are actively combined with each other so
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5 as an

unwanted side effect of this nethod of production. A third

di sadvantage is that the nmaterial specification of the t ubes can be

altered

by the bulleting operation; for exanple, i f the heat exchanger

user specified that anneal ed tubes should be wused, the bulleting
operation can in sonme 10 circunstances alter the anneal ed materi al

a non-anneal ed har dened state. A fourth disadvantage is that the tube

nmust
used.

be of deformable material, $o 7|n1t|ng the mat eri al which can

into

15 Bulleting al.sg results in aral f|n i.n t he bullet
| | &B3thEgRiEhY hltsné’&%’ec%fln '%%81 -§it 'ob
Qﬁlgﬁ es domn he tube i i at el d of t bul |
n%\é n{ 8 3 ®p
"rippl e°0 98) Bert3 ﬁ?ssj'ﬁ?ojgge °¢3 ?%é q(p;ﬁn and bgtyeen %ﬁ/ lF%é‘Pgt o be

noved al

resul ti

other parts yne3PRR8ILBYEy219183hGE E'B'E&a@fié 5088: 1 BLE006); +rld GNP HST ON

Ssron par acenft fins touching and with

attéched to the outdoor side top plate 22 moves close to the rear
edge 89 of the outer case 65. The seal 24 is made close to the
rear edge 89 of the outer case 65 as described above because the
air blown off from the outdoor heat exchanger 21 is greatly
suppressed to enter a gap between the outer case 65 and the
outdoor side top plate 22.

Fig. 6 is a perspective view showing the front panel 56 of
Fig. 1, and Fig. 7 is a perspective view showing a fitting member
for the lateral blades at the air blow-off opening of the front
panel.

Each of the lateral blades 64 arranged.at the air supply
opening 63 is formed by folding a metal plate so that a space
100 is formed therein as shown in Fig. 7. Reference numeral 101
represents a left support member which is formed of synthetic
resin and is engagedly inserted in the space 100 of each lateral
blade 64. Reference numeral 102 represents a left shaft (one
shaft), which is inserted into a left-side support hole 103 of
the air supply opening 63 through part 198. Reference numeral
104 represents an interlocking shaft which is engaged with a
cutout 106 of an interlocking plate 105. Reference numeral 107

represents a right support member which is formed of synthetic

be

%%ﬁ §§C§%Beth%ra%?t§9882 ggogéééggeg& angles relative to the tube,
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caused by the bullet is such that once the bullet has passed afin, the
position of the fin cannot subsequently be 25 corrected or altered.

Usual |y when "rippling" is seen to be occurring during tube finning the
bull et has nevertheless to be fully drawn through the tube so that it
can be reused, even though the 30 manufacturer recognises that the
resulting finned tube is likely to be rejected as unsuitable for heat
exchanger use. Also, if a set of-thfbes is finned whilst in position in a
heat exchanger array, fin di spl acenment which occurs upon i nterna

and t hF&sidn- #nd ﬁP@aEEBXS tespoted s dhre §pase 360 @f’léﬂaqthé'al‘t@éflﬂlil ng

| oss of _heat exchan performance_m ght not be realised until the
exchan&@@qQSGﬁn ggﬁgpggce numeral 108 represents a right shaft (other

shaft), and it is formed in a cylindrical shape and inserted into
a right-side support hole 109 through a part 198. The outer
diameter of the right shaft 108 is set to be smaller than the
inner diameter of the right-side support hole 109 of the air
supply opening 63. With this construction, the lateral blades 64
are freely rotatably support;d ;n.the air blow-off opening.

Further, in this embodiment, as described later in more
detail, the dimension D of a gap between the lateral blades 64
is set to be large so that a finger (fingers) can be inserted
into the gap to move an open/close opefégion'member 240 in a
direction as indicated by an arrow R as shown in Fig. 14.

Fig. 8 is a cross-sectional view which is taken along a line
A-A of Fig. 6, and shows a mount structure of the lateral blades
64 in the air supply opening 63 of the front panel 56.

As shown in Fig. 8, the air supply opening 63 of the front
panel is defined by an air blow-off opening upper edge portion
190 and an air blow-off opening lower edge portion 191. The
lateral blades 64 are fixed at the center portion of the air
supply opening 63 by first and second lateral blade support
members 188 and 189. The first lateral blade support member 188
is formed of synthetic resin or the like and designed in an
angularly U-shaped form, and has a projection 186 at each of
upper and lower end faces thereof. Further, the first lateral
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-7- A machi ne for applying extended surface "add-on" el enents to t he
tubes of a heat exchange device is disclosed in GB 527, 615. That nmachi ne
i's not however suited to fitting fins to the tube at predeterm ned

axial positions; nor is it 5 suited to |oading several tubes

si nul t aneously, nor to supporting tjupes (for fin [oading) of an extended
| engt h and which are likely to bend or sag at the free end i.e. when

blade support member 188 is provided with upper and lower recess
grooves 187 on the front surface thereof as shown in Fig. 6.

The second lateral blade support member 189 is formed of
metal or the like, and it is designed in an U-shaped form having
inverted U-shaped edges which extend forwardly to the front panel
as shown in Fig. 8, that is, it is designed in a sequential form
of "S-shapé", "U-shape" and "S-shape" as a whole. As described
above, both the end poftions 189a of the second lateral blade
support member 189 are bent in an U-shaped fashion, and the edge
of each end portion is designed in a forked shape as shown in
Fig. 6.

If the air blow-off opening is designed to be long, the air

blow-off opening upper edge portion 190, the air blow-off opening _

lower edge portion 191 or the lateral blades 64 may be warped
when heated air is blown off from the air supply opening 63.

According to this embodiment, in order to prevent the warp, the

- central portions of the respective lateral blades 64 are engaged

with the respective recess grooves 187 of the first lateral blade
support member 188, and the upper and lower projections 186 of
the first lateral blade support member 188 are engagedly inserted
into holes 190a apd 191la of the air supply opening lower edge
portion 191 as shown in Fig. 6. Thereafter, the second lateral
blade support member 189 is superposed on the first lateral blade
support member 188 so that both the fork-shaped ends 18%9a of the

second lateral blade support member 189 are engaged with the
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nounted in cantilever at the other end, nor to transferring fins to a
carrier ready for fin loading onto one or nore 10 tubes, nor to

mai ntai ning the angle of the plate during fitting at a predeterm ned
value i.e. the sane or simlar value to that of the other fins. The
known machi nes and nmethods are not suited to the finning 15 of corrosion
resistant non-netallic tubes with non-netallic fins which are
substantial |y non-defornable, and wri &9 night fracture or crack if

posi tioned by the R$§§H$lonal force-fit " npact” net hods. 20
STATEMERTOGECFLENE Enfhe firgl laterads bﬂﬁ@SnFPBHOFE BeRRe¥ f% dm

finnin na hj and
9 %a%e where the projections 186 projects through the holes 190a

and 191a as shown in Fig. 8. With this construction, the central
portion between the air supply opening upper edge portion 190 and
the air supply opening lower edge portion 191 can be firmly fixed
by the first and second lateral blade support members 188 and
189, and alsoc the center portions of the lateral blades 64 can
be firmly fixed by the members 188 and 189. Therefore, even when
the heated air is blown off from the air supply opening 63, the
air supply opening upper edge portion 19, the air supply opening
lower edge portion 191 or the lateral blades 64 can be prevented
from being warped due to the heat. Accordingly, the lateral blade
mounit structure in the air supply opening can be made firm.
According to the assembly of the first and second lateral
blade support members as described above, one of the first and
second lateral blade support members 190 and 191 (the first
latéra; bléde support member 190 in this embodiment) is formed
of synthetic resin, and the other member (the second lateral
blade support member 191) is formed of metal, so that the total
weight of the assembly is reduced because a part of the assembly
is formed of synthetic resin, and the entire mechanical strength
thereof is enhanced because the other part is formed of metal.
Referring to Fig. 2, the partition plate 6 is formed with
the opening 210 through which the outside air is selectively

supplied from the outside into a room. For this type of air
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met hod and product which reduces or avoids the di sadvantages 25 descri bed

above. Whilst the machine and nethod has particul ar advant ages
when used to manufacture fin block, we do not limt its use to such
a product. Furt her nore, al t hough the machine has particular utility
as for feeding the fins to a predeterm ned position, the facility for 30
fitting fins wwth their plate portiqn§1pqrallel (al beit at I rregul ar

fin spaci ng det erm ned by t he col | ar i nt erengagenent) m ght be

accept a ogxci}%i%%@%suse{é- is gaeln-r%:%lilryep%gﬂr&ﬁl lth%et LE BaLLlaUl afly set

out int acconpanyr ng cl us according to one feature of

the invenidan W QYR srohedte 65602088 YRih Rk FdRAt: XGHANYRS, Whi ch

i ncl udes a
demands, and thus such an opening through which the outside air

is introduced into the room is provided to the partition plate
between an indoor side heat exchanging unit and an outdoor side
heat exchanging unit. |

The opening 210 is freely (selectivel?) closed by a closing
member such as a damper 220 as shown in Fig. 9. The closing
member 220 is linked to one end of a wire 230, and the other end
of the wire 230 is linked to the open/close operation member 240
as shown in Fig. 2. In this embodiment, an operation portion or
plate 51la having a slit 51b is fixed to a suitable portion of the
body near to the front panel (for example, tpe frame of the air
supply member 51 as shown in Fig. 10), and the open/close
operation member 240 is provided to the operation portion so as
to be movable through the slit 51b in a direction as indicated
by an arrow R as shown in Figs. 2, 9 and 10. When the open/close
operation member 240 is moved in the direction R, the closing
member 220 is swung through the wire 230 in a direction as
indicated by an arrow R' in Fig. 9 so that its operafibn state
is changed from a closing state as indicated by a solid line to
an opening state as indicated by a two-dotted chain line, whereby
the opening 220 is opened and the outside air is supplied from
the outside into the room. |

The open/close operation member 240 is secured to the
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- 8- first tube with an outer surface and extended surface nenbers

| ocated at axially spaced positions along the outer surface, t he
menbers each. having a tube engagenent surface, characterised in
that the nenbers are each located at a 5 respective predeterm ned axi al
posi tion. 22

operation portion 5la so that it is located between the lateral
blades 64 as shown in Figs. 9 and 14 when the front panel 56
shown in Fig. 6 is mounted on the body 1 shown in Fig. 2. Since
the open/close operation member 240 is located at the gap between
the lateral blades 64, the open/close operation member 240 can
be manipulated easily, but not very easily, by inserting a finger
(fingers) into the gap between the laterallblades 64. It is not
preferable that the open/close operation of the closing member
220 is frequently performed by everyone, and it is sufficient for
only a building manger to perform it. That is, it is
unnecessary +to manipulate the open/close operation member
frequently.

According to this embodiment, the open/close operation
member 240 is located at the gap between the latera; blades 64;
and thus it is not easily found out from the outside of the front
panel 56. Therefore, only a person who know the positién of the
open/close operation member 240, such as a building manager, can
manipulate the open/close operation member 240, and the
manipulation of the open/close operation member 240 can be easily
performed without detaching the front panel 56 from the body 1
by inserting his finger into the gap between iateral blades 64.

Further, the body 1 has a space in which an electric parts
box 60 is disposed. In this embodiment, the electric parts box
60 is disposed at the right lower side of the body 1. As

described later, a cable winding rcom 250 for leading a power
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The nenbers can each have an integral collar, the collar of at | east one
fin can be interlocked with the collars of the two adjacent fins. The
ext ended surface nenbers and tube can 10 be of the sanme or of different
material; the nmenbers can be spaced apart. W can also provide a
fin block which includes a heat exchange unit as above but with a
second tube interconnected 15 to the first tube by the extended

surface nenbers the ext ended suPBace menbers being axially spaced
tube fins urther feature of the inventign we provide a tube

fi nni ngSABLAI A8 PBPV%ﬂEdnBﬁEWSEPuFEGOPagkh§&Ff§?@h§96eOéntPeZGlﬂﬁF€H°

el e 2R Bh R BB o Bat B8 B ne putiiSh [ANE
6, and an accommodation room 60 for the power cable C is provided
at the upper side of the upper surface 60b of the electric parts
box 60.

A packing 270 is attached to the back surface 60a of the
electric parts box 60 as shown in Fig. 11, and a packing 280 is
attached to the inner surface of the operation portion 5la at the
upper surface 60b side of the electric parts box 60 as shown in
Fig. 10. The packings 270 and 280 are used to prevent the power
cable C from being damaged when the power cable C is accommodated
in the cable winding room 250 and the accommodation room 260.

The power cable C is beforehand designed to be long, and
thus a part of the power cable C is necessarily left over.
Therefore, the surplus part of the power cable C is led out from
the lower surface 60d of the electric parts box 60 to the back
surface 60a ©f the electric parts box 60, wound up at many times
in the cable winding room 250 in accordance with the length of
the surpius part of the cable C, and then accommodated in the
accommodation room 260. Thereafter, the cable C is led downwardly
from the accommodation room 260 along the side surface of the
electric parts box, and fixed to the side wall 245 of the bottom
portion thereof through a fixing member 247. With this fixing

arrangement, the surplus part of the power cable C after a cable

connection work «can be effectively accommodated in the
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for

sai d portion.

noving the carrier means characterised in that the cl anpi ng nmeans

can clanp a portion of the first tube, and in that the carrier neans can
transport at

| east one fin to an 25 axially predeterm ned position adjacent
Usefully the drive neans is a linear notor having first

and second wi ndings, in that the first winding of the linear motor is
fixed to the base and the second wi ndiyyg slidably 30 nounted to the base,
and in that the carrier neans is connected to the second wi ndi ng.

Sui t abl y JRmbliatio BbRIZ60 Wi tRoutIBbEAG! asREgest ndi ng'
winding I's a ti-phase wi nding, preferably a three- phase w nding. A

and the second

measur i ng m%%t%& bgiREEVEKE G &Ik eRThEerbbe 28Gi1s prooidal ohectearri er

neans relative to the base, measuring neans being connected to control
means f gadiheudriare BBANGE WIkE edledtric priftecboxéOneat spiceéhbs cBormel to a

pre-determ ned position relative to the base.

there. Accordingly, even when dew occurs on the partitioning
plate 6, no dew sticks to the electric parts box 60, so that
insulation of electric parts in the electric parts box Goldén be
promotéd.

Fig. 13 is a plan view showing an operation panel 300. The
operation panel 300 is disposed on the front surface 60c of the
electric parts box 60 of Fig. 2 so as to be exposed to an opening
310 of the front panel 56 of Fig. 6. The operation panel 300 has

a thermostat 320 and a selector 330.

The present dinvention is not 1limited tq the above-

'embodiment, and various modifications may be made withouf
departing from the subject matter of the present invention. For
example, the above embodiment uses two lateral blades 64,
however, it may use one lateral blade, or three or more lateral
blades.. That is, any number of lateral blades 64 may be used.
Further, as the open/close operation member may be used a
mechanical operating member such as a lever, a rod, a piﬁ or the
like, or an electrical switch. In this case, the open/close
operation member is required to be disposed so that it can be
operated easily by inserting a finger (fingers) between the
lateral blades, but it cannot be easily found out from the

outside of the front panel.
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-9- We can al so provide a tube finning nmachi ne havi ng cl anpi ng
means whi ch can clanp sinultaneously a nunber of tubes in presel ect ed
array, by at |east one tube support nenber which

- 25 -

According to the air conditioner of the present invention,
the outside air supply opening portion can be opened to supply
the oufside air into the room by inserting fingers through a gap
between the plural air-flow direction changing blades to
manipulate the open/close operation member (to move the
open/close operation member in +the horizontal (lateral)
direction). Therefore, the outside air supply work can be simply
performed without detaching parts such as a front panel, etc.
from the air conditioner. In addition, the open/close operation
member is disposed not to be easily noticed, so that it can be
prevented from being easily handled by everybody. Therefore, an
user can be prevented from carrying out an undesired open/close

ocperation.
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5 is nounted so as to be pivotable relative to the base and havi ng a

first position in which it can support a part of each respective tube

and a s which it cannot support the said part, the
supportﬂ uﬂmm"‘ﬂ H“I:ed bet ween its first and second positions by
novenent *ofc t ke ®arfi et 10 nmeans, by transfer neans carried by the machine

whi ch present at | east one flnaﬂ 26 sel ected position relative to the
carrier neans, and by hol ding nmeans to support each presented finin
abutnment with the carrier nmdHAS. IS CLAWMER| 368 teach a nmethod of finning a
tube characterised by the steps of supporting the tube so that it has a
free end, 1l.posiAn edimgoadisirher hewingat kodyt.am fpositt panelpfastmyi ng a
fin to the carrier neans with a pre-set angular orientation, | ocati ng
the fire meemt pdugadlr per-fbavsdiwrdion hangingeblzdesepnovidedtatmn st art
position, npving the carrier neans so as to drive the fin over the free
end of ARRNINHEI R fropt Raned, angraded Br nfor suprdvingethe rittside t ube,

returni ng
ailr into said opening, including:

an open/close operation member which is provided to an
operation portion of said body as to be manipulated through a gap
between said air~flow direction changing blades from fhe room;
and |

a closing member which is linked to said open/close
operation member and serves to selectively open or close said
path in accordance with an operation state of said open/close
operation member.

2. The air conditioner as claimed in claim 1, wherein said
operation portion has a slit which is formed in said operation
portion so as to extend in a direction along said gap, and said
open/close operation member is designed to project forwardly
through said slit of said operation portion and to be slidable
along said slit, wherein said path is selectively opened or
closed through said closing member by manipulating said
open/close operation member from the room through the gap between
said air-flow direction changing blades.

3. The air conditioner as claimed in claim 2, wherein said
open/close operation member comprises an operation rod which is

secured to said operation portion so as to be reciprocatively
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the carrier means without the fin to said start position, and repeating
the cycle by presenting another fin to said carrier 25 nmeans wth the
pre-set an “m but with the carrier neans having a smaller
pr edet ermﬁ ulm nﬁﬂﬂﬂ ”m; Al'so, for finning sinultaneously a plurality
of tubes to*formt H®a §i | ock we teach the steps of: (i) supporting a
plurality 30 of tubes in substantiallé fixed relative positions, the

supported tubes each having a free &n (ii) hoIding a fin upon carrier
means adj acent the free ends  of the t ubes, fin _havin $pertur es
correspﬁﬂﬂ?ﬁﬁeté Pﬂ@ Eé‘é'fit SdiE SE t§aid O?%B%Emr(l??fth%% ng h8 f"’nlﬁeonto
t he tubes, and 5 urning the. carrier, means.for .t t|on

anot her PRYHRY oh éf §k qéif%ﬁﬂr?Qﬁr?ﬁﬁﬁ% 2 3@%u§§% ° 35p8 ures

equal 1inﬁe8rtgrea£8r &gggn&h%eg nb?r Rgrggge%alﬁ % ggr%%Era%eg in
a direction along said gap from the outside through the gap
between said plural air-flow direction changing blades and the
horizontal operation of said rod is transmitted to said closing
member through said wire to perform a selective closing operation
of said opening portion. |

4. The air conditioner as claimed in claim 4, wherein said
operation rod is slidable horizontally.

5. An air conditioner in which an indoor-side air
conditioning portion including an indoor heat exchanger for -
performing heat exchange with an indoor side air, an 1ndoor air-
blowing fan for blowing the air into a room and a front panel
having plural air-flow direction -changing blades which are
provided at an air opening and an outdoor-side air conditioning
portion including an outdoor heat exchanger for performing heat
exchange with an outdoor side air, a compressor for compressing
refrigerant and an outdoor air-blowing fan for blowing.off the
outdoor side air to said outdoor heat exchanger, are integrally
fabricated in an outer case, and the indoor-side air conditioning
portion and the outdoor-side air conditioning portion are
separately sectioned by a partitioning plate, including:

an outside air supply opening portion which is provided

to said partitioning plate and serves to supply the air of said
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size sli gH"l"”,mlrlmmmI"eml t he out si de di aneter of the tubes.

- 28 -

outdoor-side air conditioning portion into said indoor-side air
conditioning portion;

an open/close operation member which is provided to an
operation portion of said indoor-side air conditioning portion
so as to confront said air opening of said front panel and so as
to be man;pulated from a room to be air-conditioned, through a
gap between said plural air-flow direction changing blades; and

a closing member which is linked to said open/close
operation member and serves to selectively open or close said
outside air supply opening portion in accordance with an
operation state of said open/close operation member.

6. The air conditioner as claimed in claim 5, wherein
said operation .portion ‘has a slit which is formed in said
operétion portion so as to extend in a direction along said gap;
and said open/close operation member is designed to project
forwardly through said slit of said operation portion and to be
slidable along said slit, wherein said path is selectively opened
or closed through said closing member by manipulating said
open/close operation member from the room through the gaplbetween
said air-flow direction changing blades.

7. The air conditioner as claimed in claim 6, wherein said
open/close operation member comprises an operation rod which is
secured to said operation portion so as to be reciprocatively
movable along said slit of said operation portion, and a wire

having one end linked to said operation rod and the other end
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Desirably for a fji k, the finis plate-like, and has a 5 nunber of
apertur \mﬂ‘“‘“& ﬁg“;unber of tubes in the array, the apertures (e.g.
in netaf“l s def or mabl e fin materials) being slightly smaller

t han t he *oufsi tle di aneter of the tubes so that each finis a force fit
onto the tubes, where it remains held by its friction fit against 10
axial or rotational novenent, but at,gn_angle predetermn ned by its
engagenment with the carrier nmeans. Desirably al so, sonme or all of the

apert un¢sxBaveqassel! a&péﬂag} Rdmb8rSPakereint BRIk Rolir 99 RRFa2BE2GE the

fin with, an adjacent fin. The fins can be corrugated, so that adjacent
fins far@igddediion Hsidusaidalgapat firdd apa¥e iR didel henfbuget tRE ¢fapf | ow of
cool ant i npi ngi ng agai nst 'the tube whereby to enhance turbul ent cool ant

flow f petivapnoveddhpatirblaasterlow dirbeefivhl yhbhgihgnblageddendarhent egral
collar, with the collar 20 heel adjacent the fin of larger dianeter than

the tuherwhbhsél opéhetisreotnsadd fdd ol trandniitrard|ddrsdide closidhg
smal | er
member through said wire to perform a selective closing operation
of said opening portion.

8. The air conditioner as claimed in claim 8, wherein said

operation rod is slidable horizontally.
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diameter i.e. the collar is generally frusto-conical prior to assenbl y

on the tube. 25 The carrier nmeans includes a carrier plate having an

abut nment surface conformng to the fin plate surface, so as to
predeterm ne the plate angle, independently of that of the collar if
present. The abutnent surface usefully has small openi ngs connected to
a vacuum source to permt a suction 30 grip of the fin to the abutnent
surface whilst the carrier dwel Il s at the start position. Wen during
initial carrier novenent the fin has passed over the free end of the

t ube, the toe of the collar is in an interference fit with the t ube.
When the fin is driven_alongQ he tube against the 35 frictional resistance
fromthe collar and tgF fin "drags", whereupon the fin

pl ate backs tighiyly ' , A B —SAnf ace and adopts the angle
of the abutnment N 4 essive fins are

assenbl ed

FIG.
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- 11 - parall el one to another. Normally, the angl e of the abutnent
surface will be perpendicul ar (9_r[Gsu95tant ially so) to the axis of the
t ubes. : -

7,

FIG.
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5 The carrier plate usefully is replaceable so that fin plates of
different design (e.g. fluted, or non-perpendicular to the collar) can
alternatively be assenbled in parallel formation wi th predeterm ned
(usual ly. equal) fin spacing, as by using a carrier plate with a
respective fluted or angled abutnment 10 surface. In a suitable
enbodi nent the abutrment surface is apertured to receive the fin collar,
the collar then being in the trailing condition whilst being driven
al ong the tube so as to avoid spragging of the collar toe. 15 Usefully
a transfer neans can select a fin froma nmagazi ne carried by the
machi ne, but the azine can in_an ternative arrangenent be adjacent
to but separated Pignlthe machN ne. \O The transfer neans can be
arranged si nul t apegusty—to—setect— )
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one or nore fins and if the latter either a plurality of I ndependent
fins or a coommon-fin (conveniently an el ongated fin wth its apertures
in arow. One transfer nmeans can gpygpresent the selected fin to the
carrier neans at the 25 orientation of selection, whilst an alternative
transfer means can present the selected fin(s) at a different
orientation e.g. 90[err] to the fin orientation in the magazi ne.

Because the fin orientation relative togghe respective tube 30 is set at
the carrier, non-standard typhes hawing a non- circular outer periphery
can be fi nned BRI EF F ' THE DRAW NGS 35 The invention
wi Il now be described, by way of W th reference to the
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Fig.2 is a partial left-hand end view of the finning 5

machi ne of Fig.1; Fig.3 - is a perspective view of part of a
plate-like fin for use with the nmachine of Fig.1; 10 Fig.4
is a perspective view of a support neier Tor use with the
machi ne of Fig.1; Fig.5 is a partial end view of a carrier

means, and associ ated fin magazi ne and transfer neans, the 15
carrier being parthbb% doubkﬁ;sectloned Fig.6 i s a perspective
view of part of a fi | ocky "and
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Fig.7 is a plan view of part of an alternative enbodi mrent 20

of fin block with non-netallic fins. DESCRI PTI ON OF THE PREFERRED
EVMBODI MENTS. 25 In this description, directional terns such as
"top", "bottonm', "upper", "lower" etc. refer to the orientation of

the machine and its conponents as drawn in Fig.1l, which we foresee to
be the normal orientation of use. However, we do not excl ude the use of
a machine with the tubes standing (or 30 suspended) substantially
vertically, and the relative directional ternms can be translated to
such an orientation. < < .

S
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The machine 10 conprises a substantially rigid base 12, at one end of
which is fixedly nounted cl anpi ng neans 14. The 35 base has a pair of

gui de bars 16, upon which can slide carrier neans 18. The drive neans
for moving the carrier means 18 in this enbodinent is a |inear notor of

known desi gn whi ch includes a first w nding 20 nounted upon the base 12

WD 96/ 35093 PCT/ GB96/ 01038

10

FIG.
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- 13 - and arranged.substantially parallel to the |ongitudinal axis

A of the base 12, and a second w nding 22 connected to the carrier neans
18; the second winding 22 slides with the carrier neans 18 closely

adj acent the first winding 20. The 5 electrical wires leading to the first
and second w ndings are of knownIéornt and are not shown. An array
of tubes 24a,b,c are each clanped at one of their ends in clanping neans
14; thus, the tubes are nmounted in 10 cantilever. In this enbodi nent the
array conprises ten tubes in three vertically-spaced rows, there being
t hree tubes 24a in the top row, four tubes 24b in the m ddle row, and
three tubes 24c in the bo 15 As'nore clearly seen in Fig. 2,
in this enbodi nent the 270

This Sheet Has Been Replac
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cl anpi ng nmeans 14 conprises a pair of threaded bolts 30, upon whi ch are
| ocated four clanping beans 32a, 34a, 34b, 32b. Beam 32a has three
part-circular recesses 36a in its |ower face. Beam 34a has three
part-circular recesses 36a in its upper 20 face, and four part-circular
recesses 36b in its |ower face. §E%”DHQQ beam 34b has four part-circular
recesses 36b in upper face, and three part-circular recesses 36¢c inits
| ower face. C anping beam 32b has three part-circular recesses 36a in
its upper face. 25 The positioning of the part-circular recesses 36a, b,
and the arrangenment of the beans 32a, b, 34a,b, are such that upon
bringing the clanping beans together, the recesses align to provi de two
rows of three substantially circular openings, 30 with a row of four
substantially circylar ,openipgs therebetmq-- t he .openi ngs being in a

triangul ar, preferab\w\\ ' ﬁgray
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The openings may be circular or only substantially so, but 35 arranged so
be applied to the tubes, i.e. the

that the desired clanping |oad w |
user nmay need to inpart a snmall anmount of distortion into the tubes, or
el se the cl anpi ng beans may t hensel ves slightly distort, upon ful
cl anpi ng | oad. WD 96/ 35093
PCT/ GB96/ 01038 - 14 -
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To | ocate the tubes into the clanping neans 14, the beam 32b i s nmounted
in position upon the bolts 30, and the ends of the three tubes 24c are
pl aced in the respective recesses 36¢. 5 The beam 34b is then | owered
upon the bolts 30, this beam acting to locate and partly clanp the

t hree pl aced tubes 24c. Four further tubes 24b are then placed into the
four recesses 36b of the beam 34b and the beam 34a is then | owered upon
t he bolts 30, locating and par#I¢.clldnpi ng the four placed tubes 10
24b. The final three tubes 24a are then placed into the t hree recesses
36a of beam 34a, and the beam 32a | owered onto bolts 30. Nuts 40 are
used to clanp the beans 32a, b, 34ab, t oget her, whereupon the ends of the
tubes 24a,b,c, are firmy | ocated. 15 I n one enbodi nent the free
ends of the tubes (opposed to the ends to be cl anped) are thensel ves

tenporarily supported duri-ng the clanping procedure; alternatively or
addi tional ly, 56

\\ oy 200220
3 188 ; 510 51
A )

71 — A ——=Z=
WA .
T T ) 14
[

T~

i i

|
Bl
1T T — T ]
. [

240

A NN AN
U U U

|

|

[
320

62 330

This Sheet 14

LT IIII



=)
the beam 34b may be firmy clanped to the beam 32b, fully to 20 support
tubes 24c, before tubes 24b or 24a are added, so that separ ate cl anpi ng

means At COVHIONER HAYINGa@RENING/ (GOSTNA MECHANISI 408, SIR-FLOW DIRECTAAN

al ter nat,i j.ng means, the beans 32a,b,34a,b are 25 biassed apart by
comre@iﬁ”ﬁﬁ”ébﬁ%, and a pneumatic ram acts on beam 32a to overcone

the spring force and cl STRACT OF D E upon rel ease .of the

pneumatic ramthe springs urge the beans apart to a condition simlar.
to that of A% gabr congg T ickudiag can, pis, Y@K uRRY | ANc AT | ever,
W t h their axes substantiall ¥§pa[ allel to the axi i‘l A of the base

12. | Pl OIS R lb!JrQWtiﬁ‘Seg 4315 whigh hasheen degfrgrehangedysase, so
the. cartiT PP T Gapolay ByereRonsEny ace, SLeSerdarrs he gl I
wil bglgg-goefé tx?eorgt and .serves to change the air-flow (blow-off air)
direction, an opening portion through the outside air is supplied
from the outside into a room, a closing member (damper) for
selectively closing the opening portion, and an open/close
operation member which is disposed in a gap between the air-flow
direction changing blades and allows the closing member to
selectively open or close the opening portion. When the outside
'air is supplied through the opening portion into the room, a
finger is inserted into the gap to move the _6pen/c]i‘.0.s.é: opé_ra.tiqn
member in a direction along the gap, whereby an ogféide— aJ.r work
can be simply performed without detaching the front panel from
the air conditioner.

[{SELECTED FIGURE] FIGS.1l and 9
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AIR CONDITIONER HAVING OPENING/CLOSING MECHANISM
FOR AIR-FLOW DIRECTION CHANGING BLADES
BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an air conditioner having
an opening portion through which the outside air is supplied, and
a closing member which is capable of closing the opening portion.
2. Description of the Related Art

There has been generally known an air conditioner with a
refrigeration cycle comprising a compressor, a condenser, a
expansion device, an evaporator, etc. which are integrally built
in the body of the air conditioner. Such an room type built-in
air conditioner has a front panel which is secured to the body
of the air conditioner, and the front panel is provided with an
air intake opening (vent) and an air blow-off opéning {(vent).
Further, plural air-flow direction changing blades are provided
at the air blow-off opening so as to extend in a latéral
(horizontal) or vertical direction. This type of air conditioner
is designed to have an outside air supply means for supplying the
outside air into a room, and the outside air supply means is
generally provided with an outside-air supply opening and a
closing member for closing the opening.

In the conventional air conditioner as described above, the
closing member for closing the opening cannot be manipulafed

unless the front panel is detached from the front panel, SE_that
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| ong tledyes:s '5 point (i.e. to fit a sleeve around the m ddl e of
t he t Ubg ould then be clanped as above) and then
succegsi eparate hal ves of the tubes from each respective
end. fiianing of 5 such a tube, the sleeve would be left in
pl ace |f or ~ {support plate or other partition within the heat

excha ————Akternatii vel y, a nunber ofzfins may be fitted at the
approxi mate m d-point of a tube, which fins can then be used 10 to clanp
the tube whahstutsdadehaithasipply oforkt he vexthecunbersomgeparately finned.

I n one enbodi nent for separately finning the two "hal ves" of jon%ltubes,
one "half " of theén Jhes arkers hpae, pif f Fhm et kP tiPRER Redegined so

rel eased f[on1the cha_ mgigmansf Lotfted throggh 189%§£r4, a.ggtéyan

the other "haFFatpEn¢i RHERFAS RiF afiUPPLY)| VRTRaPFD e PEnBGar RERTS The™ Tl ampi ng

means rmay be L?rﬁﬁﬁd it makes the outside air supply work excessively easy and
thus an user is liable to perform this work very often.
Therefore, there occurs a problem that +the outside air
unintentionally continues to be supplied into the room.

SUMMARY OF THE INVENTION
An object of the present invention is to provide an air
conditioner which enables an outside air supply work to be
performed without detaching a front panel from the body of the
air conditioner, and also prevents the outside air supply work
to be extremely easily performed.
In order to attain the above object, according to a first

aspect of the present invention, an air conditioner having a
body, a front panel, plural air-flow direction changing blades
which are provided at én air blow-off vent of the front panel so
as to extend in a horizontal direction, and an opening portion
for suppl?ing the outside air into a room, is chafacterized by
including an open/close operation member which is provided to an
operation portion of the body so as to confront the air blow-off
opening (vent) of the front panel and so that it can be
manipulated through a gap between the plural air-flow direction
changing blades from the outside of the air conditioner, and a

closing member which is linked to the open/close operation member



upon ﬁﬁﬁhgm;m“_Téﬁﬁ%ﬂ'ble, so that it is not necessary to uncl anp the
t ubes ngefretfﬂTﬁequ [err] rotation. In another 20 alternative
embodi nf ng,@{q@qﬁg arlate finning of each "hal f" coul d occur
sinulidneous y, Wthjaifirst carrier neans and drive nmeans to one side
of tHe %el-anpi-ng--reans and a second carrier neans and drive neans to the
ot herf side of the chanping neans. - #n advantage of this feature
of the-Z5-raventt oiri"s that finned tubes and fin blocks of a length
equal to or gndaservéshaw tdedeectisely apearcomakllpsspihal épeningwpontistrip is
possi ble e.g. 2x6m Alternatively finning of the separate halves of
the tube 30 PEEATERIE Mddbedni PRCEALAMFIFEUSEIThS PRRRYE AR ORBXR FLAR
di stance by which a fin nust be driven onto a tube. For exanple, for a
6 netre tube™BAB with a working speed of the drive neans of 3 ,
metres/second, it e sl I dgLv fl 0 e

I hé)afgiééﬁﬁiﬂiokgg %g gescrfgé? Aﬂﬁ#&, gﬂ%poﬁgﬁgFé%?i N

nmetres onto the tube in order to avol excess heat bui
caused by frigetk@OnbesWe8Pmed with a slit, and the open/close operation

member is designed to project forwardly through the slit of the
operation portion, the outside air supply opening portion being
selectively opened or closed through the closing member by
manipulating the open/close operation member from the cutside of
the air conditioner through the gap between the plural air-flow
direction changing blades.

In the air conditioner as described above, the open/close
operation member is designed to project forwardly from the
operation portion along the slit and to be reciprocatively
movable in a horizontal direction through the manipulation of the
open/close operation member from +the outside of +the air
conditioner through the gap between the plural air-flow direction
changing blades.

Iﬁ the air conditioner as described above, the open/close
qperation member comprises an operation rod which is secured to
the operation portion so as to be reciprocatively movable along
the slit of the operation portion, and a wire having one end
linked to the operation rod and the other end linked to the
closing member, wherein the rod is horizontally operated from the

outside through the gap between the plural air-flow direction
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t he fl+ trexcess heat build up may affect the event ual
thermal ¢ etmeen he fin and tube. WO 96/ 35093
PCT/ GB96 0 1996 | ; - 16 - Two or nore drive

_LLnggr nntors) can be nount ed
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changing blades and the horizontal operation of the rod is
transmitted to the closing member through the wire to perform a
selective closing operation of the opening portion.

In the air conditioner as described above, the operation rod
comprises a pin or a lever.

According to a second aspect of the present invention, a
room type built-in air conditioner in which an indoor-side air
conditioning portion including an indoor heat exchanger for
performing heat exchange at an indoor side, an indoor air~blowing
fan for blowing the air into a room and a front panel having
plural air-flow direction changing blades which are provided at
an air blow-off opening (vent) so as to extend horizontally, and
an outdoor-side air conditioning portion including an outdoor
heat exchanger for performing heat exchange at an outdoor side,
a compressor for compressing refrigerant and an outdoor air-~
blowing fan for blowing off the air to the outside, are
integrallg fabricated in an outer case, and the indoor-side air
conditioning portion and the outdoor-side air conditioning
portion are separately sectioned by a partitioning plate,
characterized by including an outside air supply opening portion
which is provided to the partitioning plate and serves to supply
the outside air into a room, an open/close operation member which
is provided to an operation portion of the indoor-side air
conditioning portion so as to confront the air blow-off vent of

the front panel and so that it can be manipulated from the



in serigs: : HEEI{o the carrier neans, to provide a greater
drivingifqgrce, Tor sinl t gneous finning of a larger tube array. 5 The
carryin (ri'eaﬂés{‘;]ﬂ@(Ha%a carrying plate 44 which has ten apertures '
correspgnding in posifipn to the tubes in the array. The apertures
46 in t Qe @ ryEngphate are slightly | arger than the outer dianeter of "’
the tubes, so that there s 10 little or go contact, and thus little or no
friction,” BeEfWEEN tHe tubes and the carrying plate. In this

embodi ment th%u%§§5%f5%ifietQiPec6§E¥£ﬂ8%%r”§K£ ﬁig:b?arbe{%égH(Thesﬁéuﬁ%Pt

a single plate-like fin 50, having ten 15 ape es correspondi to

the tubes 24aabrcficw tdiretitiay tRangidd® M&ddki, VAAd0at O1ddihd Hader wHiEh
carrying plate 44 has hol di ng nmeans (not seen) for the fin. The hol ding

nmeans nay be ndakedi ca |, the gopeh/@ioashi oferstiogr inentblee farmd bedavaan ©F
to the side of the apertures), a pivoted plate which can
selectively open or close the outside air supply opening portion
in accordance with an operation state of the open/close operation
member.

In the air conditioner as described above, the operation
portion is formed with a slit, and the open/close operation
member is designed to project forwardly through the slit of the
operation portion, the outside air supply opening portion being
selectively opened or closed through the closing member by
manipulating the open/close operation member from the outside of
the air conditioner through the gap between the plural air-flow
direction changing blades.

In the air conditioner as described above, the open/close
opefation member is designed to project forwardly from the
operation portiop along the slit and to be reciprocatively
movable in a horizontal direction through the manipulation of the
open/close operation member from the outside of the air
conditioner through the gap between the plural air-flow direction
changing blades.

In the air conditiocner as described above, the open/close
operation member comprises an operation rod which is secured to
the operation portion so as to be reciprocatively movable along

the slit of the operation portion, and a wire having one end



20 safitih ;l@{ffffx{ mﬁﬁt iitihe fin between itself and the carrying pl ate

(al beft+ fequ1r1ng legth of fin to one side of the apertures), or
catches* thg, o hé ns could for suitable materi al s be nmagneti c.

I n ap sal"t er natl‘ve ;arlpl preferred enmbodi nent, usable alone or in

conj uhct_u)n Wih*ﬂ—n’ebham cal 25 nmeans, the finis held onto the carrying
pl ateaby pressure, the carrying plate heing connected to a punp whereby
a -educed-pressare s caused to exist &t openings in the plate, t he

openi ngs belq%.%%ﬁe %démé14ﬁ%f%%90nsgohhghdtQﬁeSBQBéPHend gfifResd €aUsgs the

fin to remain’in contact w he plate. 30 In this alternative enbodi nent,

the punp nmay Dedivgneshpef, dBereif@08 st i BenhaAirdopitagl s stadstsont kRef r ee
ends 42 of the tubes, since the fin will then be |ocated by the tubes,
with t he fdumﬂenahrougihl tine dgay stveieng thiee plinapl ate-flowatikrection
agai nst rather than needing to be held back against the 35 carr| er gl ate.

As shown in Rmhpnginghdladest @nds HE ofo¥irosed MPeFatioRaf othe ro

transmitted to the closing member through the wire to perform a
selective closing operation of the opening portion.

In the air conditioner as described above, the operation rod
comprises a pin or a lever.

According to the air conditioner of the present invention,
the outside air supply opening portion can be opened to supply
the outside air into the room by inserting fingers through a gap
between the plural air-flow direction changing blades to
manipulate the open/close operation member (to move the
open/close operation member in the horizontal (iateral)
direction). Therefore, the outside air supply work can be simply
performed without detaching parts such as a front panel, etc.
from the air conditioner. In addition, the open/close operation
member is disposed not to be easily noticed, so that it can be
prevented from being easily handled by everybody.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an exploded perspective view showing a room type
built-in air conditioner of an embodiment of the present
invention;

Fig. 2 is a perspective view showing the body of the air

conditioner of the embodiment of Fig. 1;
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arger than

anet er of the tube. Thus, the finis a
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Fig. 3 is a longitudinal sectional view of the air

conditioner of the embodiment;

Fig. 4 is a perspective view showing a mount state of a
front panel on the air conditioner of the embodiment;

Fig. 5 is a diagram showing a different mount state of the
front panel;

Fig. 6 is a perspective view showing the front panel;

Fig. 7 is a perspective view a securing. member of lateral
blades at an air blow-off vent of the front panel;

Fig. 8 is a cross-sectional view of the front panel which

is taken along a line A-A in Fig. 6;

Fig. 9 is a top view showing an
portion and a closing member for the

conditioner;

Fig. 10

air blow-off

is a diagram showing an

vent;

outside air intake opening

opening portion in the air

air blow-off member at the

- Fig. 11 is an exploded perspective view of an electronic

parts box;

Fig. 12 is a perspective view of the electronic parts box;
Fig. 13 is a plan view showing an operation panel; and
Fig. 14 is a front view of the air conditioner.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment according to the present invention
will be described hereunder with reference to the accompanying

drawings. The following description is made on an outer case



~ {RERLACTMENT qume | | .
frictirga ey s ﬁq%ﬁﬁgéiubes, the toe 58 of a given aperture bei ng
causkd; to stretch isjightly to acconmodate the 5 respective tube
24a, b, b. 2 QH 199t eld o the tubes, the heel of each aperture wll be
spacgdi slightly fronm the tube, and w || accommpdate the toe of the
adj apent Tin. TH™tH 5 way, adj acent fins are caused to engage and
intelock _the _ cooperating fins adding strength to the fin block.

In 10 addition, the collars can act to space the fins apart. Thus,

with such fingedhenaBpbbognfB¥nRG38h 1Q aPRICedl t¥i B9 &if I fbnaitdBhert he
tube when the force required to continue novenent exceeds a certain

limt, and thevevelr!{ thd bambeefiRictr samaed bptaindddncogegedasksbiareetnéhe
toe(s) of one fin with heel (s) of 15 the adjacent fin. Furt her nore,
the col | ars auteseptpineayiiopobs #ppldedtireother cutpest ofigir corditivmemasl.| |
whi ch may ot herw se be of _concern i f_the coolant, or a contam nant

cont ai ned t herei nIMi £190 Jot &t i 3 CXWHIIONGE BECPREIRGhEOWERE, Present

invention includes a body 1, and an ocuter case in which the body
1 is inserted. Reference numeral 2 represents a bottom plate
which is formed with a stepped portion 5 so that a front portion
3 thereof is higher by one step than a rear portion 4. reference
numeral 6 represents a partitioning plate mounted on the bottom
plate, and the bottom plate 2 is divided by the partitioning
plate 5 into an indoor side chamber 7 and an outdoor side chamber
8.

Reference numeral 9 represents a fan motor, and reference
numeral 10 represents a mounting plate for the fan motor. A
flange 12 of the fan motor 9 is secured to one side 11 of the
mounting plate 10. A leg 13 of the mounting plate 10 is mounted
on the outdoor chamber 8 of the partitioning plate 6. Reference
numeral 14 represents a reinforcing plate for the mounting plate
10. reference numeral 15 represents one end portion of a drive
shaft of the fan motor 9, to which a propeller fan 16 is
secured. Reference numeral 17 represents a slinger ring. Drain
stocked in the rear portion 4 of the bottom plate 2 is sprayed
by rotation of the slinger ring 17 so as to splash the drain to
an outdoor heat exchanger 18.

Reference numeral 19 represents a fan casing for the



j-t-erfrat+ ‘anﬁ“@referred enbodi ment, neasur enent nmeans, such as a
i neqr : cer orlputentloneter for exanple can be used to determ ne

t he V19%@ agrier 25 nmeans relative to the base, and control

meang ¢g used { { conmbination with the drive neans to place
succéssive fins at“" br edet er mi ned positions on the tubes, e.g. successive
fins *——ray-ha_J 100cm  99.8cm 99, 6cn1etc al ong the t ubes. Thi s
enbodlnent has an advantage both when tfie®fin spacing is 30 reIatlver

| arge, i. Vﬁﬁ% 9% lf6I NSnd" %Itﬁgo#g%‘g%nr&)&‘l Rt menb234950 aarz Hr% en

required |f t'he coo ant 1s partic or exa
the collar | ergtheofetdr@nafl +idisy e@x@npbgtéé rzl10£é¥%e&m;er19| |§§| theS%uttB%r

certain fin spaci ng ensures the required toe/ heel engagenent between 35
adj acent finseat lezchakgemnlsi resfersicer nhagray 22 t refraben®s an @%tdoor
position sensor, the position of the notor can be controlled to

a cl ai ned ac@idgcyopfpBit&.r pivich is secured to an upper edge 23 of the fan

casing 19 to cover the outdoor heat exchanger 18. Reference
numeral 24 represents a seal material, which is attached to the
rear edge of the outdoor side top plate 22.

A hole 25 is provided in the partitioning plate 6 through
which the other end portion of the drive shaft 26 of the fan
motor 9 extends. Another opening 210 through which the outside
air is selectively supplied from the outside into a room is
formed in the partitioning plate 6 as shown in Fig. 2, and it
will be described later in more detail.

Reference numeral 27 represents a centrifugal fan mounted
on the drive shaft 26. Reference numeral 28 represents a fan
casing (scroll) of the fan, and it has a vent opening 29 at its
front portion and an air blow-off (air discharge) opening 30 at
its upper portion. That is, the fan casing 28 has a nose portion
160 and a scroll portion 161 that are integrally formed. A vent
opening is formed in the front portion of the fan casihg 28 and
an air blow-off (air discharge) opening in the upper portion of
the fan casing 28, the two openings merging to form a single
continuous opening.

Reference numeral 31 represents a wire net to cover the air

blow-off opening 30. The fan casing 28 has a flange 32 (back
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portion) mounted to the indoor side 33 of the partitioning plate
6 and secured to the partitioning plate 6 by means of a screw
(not shown). The size of the air blow-off opening 30 of the fan
casing 28 (i.e., the width a and the depth b of the air blow-off
opening 30) is set to be larger than that of the centrifugal fan
27 (i.e., the diameter c¢ and the thickness d of the centrifugal
fan 27) so that the centrifugal fan may be removed from the air
blow-off opening 30.

Reference numeral 34 represents & pipe cover, one end of
which is secured to an end 35 on the opposite nozzle side of the
fan casing 28 while the other end thereof is secured to a left
edge 36 of the partitioning plate 6.

Reference numeral 37 represents a plate mounted on the front
portion of the fan casing 28, and it ié formed with an intake
hole 38. Reference numeral 39 represents a mounting piece which
is formed by rearwardly bending a part of an upper edge of the
mounting plate 37, and the mounting piece has a mounting hole 40
formed therein. When the mounting plate 37 is moved downwardly
along the front surface of the fan casing 28, the mounting hole
40 of the mounting piece 39 is inserted into a pin 41 on the
upper surface of the fan casing 28. Thereby, the mounting plate
37 is secured to the front surface of the fan casing 28, and an
intake hole (bell-mouth) 38 is aligned with the opening of the
centrifugal fan 27. Reference numeral 42 represents a heat

exchanger which is mounted in front of the fan casing 28 leaving
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The suppbrt menber 60 has a shaft 62, upon which are nounted

_ 2y 8986, 64c The arns 64a,b,c, are spaced apart 10 by a

di st ange equal to thé Spaci ng between the rows of tubes 24a, b, c, and the
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60 hés_a_peg 66, which; may be Iocated %ﬁ a hole in the machi ne base 12;

when so Tocated, ‘the shaft 60 will bstantially vertical, and the
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control arm 70, which projeéects perpendicularly to the arns I n
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has .a first position (as shown) 20 in which the arns 64a,b,c, lie
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bei ng supported by

han a distance between the rear surface of the heat exchanger

and the front surface of the centrifugal fan. Accordingly, when
the condition of the centrifugal fan 27 is to be inspected, the
mounting plate 37 is drawn upwardly, and thereafter a screw
driver is inserted into a hole 150 of the plate of the
centrifugal fan 27 to turn and loosen a screw 152 of a boss 151
to remove it from the drive shaft 26 of the fan motor 9. After
the centrifugal fan 27 is moved slightly aside (a gap 153 between
the indoor heat exchanger 42 and the mounting plate 37), the
centrifugal fan 27 is raised from the air blow-off opening 30 of
the fan casing 28. In this manner, inspecting of the centrifugal
fan 27 is carried out simply (see Fig. 3).

Referring to Fig. 1, reference numeral 43 represents a drain
pan made of foamed styrol placed in the front portion 3 of the
bottom plate 2, and a drain opening 44 intercommunicates with the
outdoor side 8 through a lower cut opening (not shown) of the
partitioning plate 6. Reference numeral 45 represents-a heat
shield plate laid at the rear of the drain pan 43, and a riser
member 46 and a rear member 47 of the heat shield plate 45 cover
a2 rise edge 48 of the drain pan 43.

Reference numeral 49 represents a piece of aluminum tape,

which is attached to a riser wall 50 of a corner portion of the
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shield p the alumlnum tape 49 to suppress the heat to

be transmitted to the drain pan 43 made of foamed styrol to
prevent the drain pan 43 from being thermally deformed. The
indoor heat exchanger 42 is placed on the drain pan 43. A
refrigerant pipe 57 connected to the indoor.heat exchanger 42
extends around (leftwardly) the fan casing 28 and is inserted
into a pipe hole 58 of the partitioning plate 6. A pipe cover 34
is arranged above the refrigerant pipe 57. Reference numeral 51
represents an air blow-off diffuser member arranged above the
indoor heat exchanger 42, having longitudinal blades 52 arranged
on a plate 154. This plate 154 covers the gap 153 between the
heat exchanger 42 and the mounting plate 37, and is mounted
thereover.

Reference numeral 53 represents an indoor side top plate
secured to an upper edge 54 of the partitioning plate 6, and a
holding (fixing) member 55 is provided on the upper surface of
the top plate 53. A front panel 56 is held by the holding member
355. When the indoor heat exchanger 20 is to be checked, a part
of the refrigerator pipe is cut within the outdoor chamber 8, and
the'refrigerant pipe 57 extending from the indoor heat exchanger
42 is straightened. Next, when the indoor top plate 53, the air

(blow-o0ff) diffuse member 51 and the pipe cover 34 are removed,
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. the refrlgerant pipe 57 is positioned sideward of the fan casing

28 while penetrating through the pipe hole 58 of the partitioning
plate 6. Accordingly, when the indoor heat exchanger 42 is drawn
upwardly and thereafter the indoor heat exchanger 42 is drawn
obliquely forwardly, the indoor heat exchanger 42 can be removed
without removing the fan casing 28.

Refefence numeral 59 represents a flat-plate fitting which
connects the upper edge 54 of the partitioning plate 6 with the
outdoor top plate 22. Reference numeral 60 represents an electric
controller box which is secured to the indoor side of the
partitioning plate 6.

Reference numeral 61 represents a compressor which is
mounted on the rear portion 4 of the bottom plate 2. The front
panel 56 is provided at the lower portion with an intake grill
62 and at the upper portion with an air supply opening (air
discharge opening) 63. Reference numeral 64 represents movable
blades for changing the air-flow direction (hereinafter referred
to as "lateral blades") arranged on the air supply opening 63.
The air supply opening 63 of the front panel is oriented
horizontally. The horizontal orientation of +the air supply
opening 63 is based on the assumption that the air conditioner
of this embodiment is mounted at a high position on a room wall.
If the air conditioner is mounted at a low position on a room
wall, the air supply opening 63 is preferably oriented slightly

obliquely upwardly.
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separ ate fins upon sever al
numeral 65 represents an outer case for the body 1, and reference

numeral 200 represents a pad made of polyethylene attached to the
inside of the outer case 65. The pad 200 is positioned sideward
of the compressor 61. Accordingly, even if the compressor 61
tends to vibrate abnormally as. when the air conditioner has
fallen or the like during transportation, ‘this vibration is
absorbed by the pad 200. It is to be noted that the body 1 can
be shipped even when the case 65 is removed. In this case, a
temporary cover in place of thé outer case 65 is mounted on this
unit. A pad made of foamed styrol is attached to the inside of
the cover, and the abnormal vibration of the compressor 61 is |
absorbed by the pad. When the compressor is installed, the cover
as well as the pad are removed.

Fig. 3 is a longitudinal sectional view of an air
conditioner 66. The outer case 65 is mounted on so as to
penetrate through the indoor wall 67. The body 1 shown in Fig.
2 is inserted into the case 65 from the indoor side. Thereafter,
the lower portion 68 of the front panel 56 is moved as shown in
Fig. 4, the projecting member 70 of the upper portion 69 of the
front panel 56 is brought into engagement with the engaging
member 55, and the engaging member 71 of the lower portion 68 is
inserted into and locked at a receiver 72 of the bottom plate 2

(Fig. 3). When the front panel 56 is mounted in the manner as
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inwardly from the rear edge 73 of the front panel 56, and a space
75 is formed around the rear edge 73. Since the space 75 is
formed as described above, when the body 1 is inserted in another
type outer case 77 having a projection 76 at the front edge as
shown in Fig. 5 and the front panel 56 is brought into engagement
with the engaging member 55, the projection 76 is positioned to
be located in the space 75 of the front panel 56. The front panel
56 is at the same level as the other outer case 77. In other
words, each of the cuter case 77 having a projection on the front
edge thereof (see Fig. 5) or the outer case 65 having no
projection 76 on the front edge thereof (see Fig. 3) may have the
front panel 56 mounted thereon.

Referring to Fig. 3, reference numerals 78 and 79 represent
a heater and a fuse thereof, respectively, which are secured to
the mounting plate 37 through a support frame 201. The indoor
heat exchanger 42 functions as an evaporator, and a refrigerant
flows as indicated by solid arrows in Fig. 3. More specifically,
a refrigerant at a low temperature which is reduced in pressure
by a pressure reducer (not shown) first flows into an downstream
pipe 80, and thereafter flows in an inverted U-shape along the

upper portion 85 within the heat exchanger into an upstream pipe
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81. The refrigerant flows within the upstream pipe 81 from top
to bottom, and is divided at the lower portion thereof into two
flows by a special bend (cheese) 82 so that they flow into a
downstream pipe 83 and an intermediate pipe 84. After they have
been merged at the upper portion, they are returned to the
compreséor from the upper portion.

The low-temperature refrigerant is first made to flow in an
inverted U-shaped fashion at the upper portion 85 of the indoor
heat exchanger 42 because the heat-exchanger rate at the upper
portion 85 is made to increase more than that at the low portion
86, whereby the air having passed through the upper portion 85
of the indoor heat exchanger 42 is cooled and lowered in
temperature more than the air 86 having passed through the lower
portion. Accordingly, the air having such a low temperature flows
into a protective device (fuse) 79 of the heater 78, so that dew
is prevented from sticking to the protective device 79.

Accordingly, when the heater 78 is energized in a heating
operation, it is possible to prevent the heater 78 from being
abnormally heated.

The rear edge 87 of the air blow-off member 51 is fofmed in
an inverted U-shape so that the upper edge 88 of the mounting
plate 37 is fitted into the rear edge 87 of the air blow-off
member 51. The upper edge 88 of the mounting plate 37 is locked
by the air blow-off member 51, and the mounting plate 37 and the

air blow-off member 51 are actively combined with each other so
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edge 89 of the outer case 65. The seal 24 is made close to the
rear edge 89 of the outer case 65 as described above because the
air blown off from the outdoor heat exchanger 21 is greatly
suppressed to enter a gap between the outer case 65 and the
outdoor side top plate 22.

Fig. 6 is a perspective view showing the front panel 56 of
Fig. 1, and Fig. 7 is a perspective view showing a fitting member
for the lateral blades at the air blow-off opening of the front
panel.

Each of the lateral blades 64 arranged at the air supply
opening 63 is formed by folding a metal plate so that a space
100 is formed therein as shown in Fig. 7. Reference numeral 101
represents a left support member which is formed of synthetic
resin and is engagedly inserted in the space 100 of each lateral
blade 64. Reference numeral 102 represents a left shaft (one
shaft), which is inserted into a left-side support hole 103 of
the air supply opening 63 through part 198. Reference numeral
104 represents an interlocking shaft which is engaged with a
cutout 106 of an interlocking plate 105. Reference numeral 107

represents a right support member which is formed of synthetic
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shaft), and it is formed in a cylindrical shape and inserted into
a right-side support hole 109 through a part 198. The outer
diameter of the right shaft 108 is set to be smaller than the
inner diameter of the right-side support hole 109 of the air
supply opening 63. With this construction, the lateral blades 64
are freely rotatably supportéd in.the air blow-off opening.

Further, in this embodiment, as described later in more
detail, Fhe dimension D of a gap between the lateral blades 64
is set t; be large so that a finger (fingers) can be inserted
into the gap to move an open/close operafion'member 240 in a
direction as indicated by an arrow R as shown in Fig. 14.

Fig. 8 is a cross-sectional view which is taken along a line
A-A of Fig. 6, and shows a mount structure of the lateral blades
64 in the air supply opening 63 of the front panel 56.

As shown in Fig. 8, the air supply opening 63 of the front
panel is defined by an air blow-off opening upper edge portion
190 and an air blow-off opening lower edge portion 191. The
lateral blades 64 are fixed at the center portion of the air
supply opening 63 by first and second lateral blade support
members 188 and 189. The first lateral blade support member 188
is formed of synthetic resin or the like and designed in an
angularly U-shaped form, and has a projection 186 at each of

upper and lower end faces thereof. Further, the first lateral
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blade support member 188 is provided with upper and lower recess
grooves 187 on the front surface thereof as shown in Fig. 6.

The second lateral blade support member 189 is formed of
metal or the like, and it is designed in an U-shaped form having
inverted U-shaped edges which extend forwardly to the front panel
as shown in Fig. 8, that is, it is designed in a sequential form
of “S—shapé“, "U~shape" and "S-shape" as a whole. As described
above, both the end portions 18%a of the'sepond lateral blade
support member 189 are bent in an U-shaped fashion, and the edge
of each end portion is designed in a forked shape.as shown in
Fig. 6.

If the air blow-off opening is designed to be long, the air
blow-off opening upper edge portion 190, the air blow-off opening
lower edge portion 191 or the lateral blades 64 may be warped
when heated air is blown off from the air supply opening 63.
According to this embodiment, in order to prevent the warp, the
central portions of the respective lateral blades 64 are engaged
with the respective recess grooves 187 of the first lateral blade
support member 188, and the upper and lower projections 186 of
the first lateral blade support member 188 are engagedly inserted
into holes 190a and 19la of the air supply opening lower edge
portion 191 as shown in Fig. 6. Thereafter, the second lateral
blade support member 189 is superposed on the first lateral blade
support member 188 so that both the fork-shaped ends 189a of the

second lateral blade support member 189 are engaged with the
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. the air supply opening lower edge portion 191 can be firmly fixed
by the first and second lateral blade support members 188 and
189, and also the center portions of the lateral blades 64 can
be firmly fixed by the members 188 and 183. Therefore, even when
the heated air is blown off from the air supply opening 63, the
air supply opening upper edge portion 19, the air supply opening
lower edge portion 191 or the lateral blades 64 can be prevented
from being warped due to the heat. Accordingly, the lateral blade
mount structure in the air supply opening can be made firm.

According to the assembly of the first and second lateral
blade support members as described above, one of the first and
second lateral blade support members 190 and 191 (the first
lateral bléde support member 190 in this embodiment) is formed
of synthetic resin, and the other member (the second lateral
blade support member 191) is formed of metal, so that the total
weight of the assembly is reduced because a part of the assembly
is formed of synthetic resin, and the entire mechanical strength
thereof is enhanced because the other part is formed of metal.

Referring to Fig. 2, the partition plate 6 is formed with
the opening 210 through which the outside air is selectively

supplied from the outside into a room. For this type of air
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rightwards end position (as shown in Fig.5) the fin 150 will overlie the
carrier platesdfidad bEh&ubblid®O0ftdn t1Hes quasieoAntdl the Ofoom if occasion
demands, and thus such an opening through which the outside air
is introduced into the room is provided to the partition plate
between an indoor side heat exchanging unit and an ocutdoor side
heat exchanging unit.

The opening 210 is freely (selectively) closed by a closing
member such as a damper 220 as shown in Fig. 9. The closing
member 220 is linked to one end of a wire 230, and the other end
of the wire 230 is linked to the open/close operaticn member 240
as shown in Fig. 2. In this embodiment, an operation portion or
plate 5la having a slit 51b is fixed to a suitable portion of the
body near to the front panel (for example, the frame of the air
supply member 51 as shown in Fig. 10), and the open/close
operation member 240 is provided to the operation portion so as
to be movable through the slit 51b in a direction as indicated
by an arrow R as shown in Figs. 2, 9 and 10. When the open/close
operation member 240 is moved in the direction R, the closing
member 220 is swung through the wire 230 in a direction as
indicated by an arrow R' in Fig. 9 so that its operation state
is changed from a closing state as indicated by a solid line to
an opening state as indicated by a two-dotted chain line, whereby
the opening 220 is opened and the outside air is supplied from
the outside into the room. |

The open/close operation member 240 is secured to the
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oéeration portion 5la so that it is located between the lateral
blades 64 as shown in Figs. 9 and 14 when the front panel 56
shown in Fig. 6 is mounted on the body 1 shown in Fig. 2. Since
the open/close operation member 240 is located at the gap between
the lateral blades 64, the open/close operation member 240 can
be manipulated easily, but not very easily, by inserting a finger
(fingers) into the gap between the lateral blades 64. It is not
preferable that the open/close operation of ‘the closing member
220 is frequently performed by everyone, and it is sufficient for
only a building manger to perform it. That is, it is
unnecessary to manipulate the open/close operation member
frequently.

According to this embodiment, the open/close operation
member 240 is located at the gap between the lateral blades 64,
and thus it is not easily found out from the outside of the front
panel 56. Therefore, only a person who know the position of the
open/close operation member 240, such as a building manager, can
manipulate +the open/close operation member 240, and the
Jmanipulation of the open/close operation member 240 can be easily
performed without detaching the front panel 56 from the body 1
by inserting his finger into the gap between lateral blades 64.

Further, the body 1 has a space in which an electric parts
box 60 is disposed. In this embodiment, the electric parts box
60 is disposed at the right lower side of the body 1. As

described later, a cable winding room 250 for leading a power
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box 60.

A packing 270 is attached to the back surface 60a of the
electric parts box 60 as shown in Fig. 11, and a packing 280 is
attached to the inner surface of the operatiomn portion 5la at the
upper surface 60b side of the electric parts box 60 as shown in
Fig. 10. The packings 270 and 280 are used to pre&ent the power
cable C from being damaged when the power cable C is accommodated
in the cable winding room 250 and the accommodation room 260.

The power cable C is beforehand designed to be long, and
thus a part of the power cable C is necessarily left over.
Therefore, the surplus part of the power cable C is led out from
the lower surface 60d of the electric parts box 60 to the back
surface 60a of the electric parts box 60, wound up at many times
in the cable winding room 250 in accordance with the length of
the surplus part of the cable C, and then accommodated in the
accommodation room 260. Thereafter, the cable C is led downwardly
from the accommodation room 260 along the side surface of the
electric parts box, and fixed to the side wall 245 of the bottom
portion thereof through a fixing member 247. With this fixing
arrangement, the surplus part of the power cable C after a cable

connection work can be effectively accommodated in the



k@ﬁg the air chucks 161 are pivotable upon 25 their

r espd out an axis perpendicular to the pl ane of the
papet 1r‘m&ye the fingers out of alignnment with the
carrited pR& ﬁq%@r tof to novement of the  carrier plate. 30 Wil st

t he ichucks areblrng noved to the position showmn  in Fig.5, the next
fin IS0 rie-wegazEng 151 is being novegy - into a grippable position.

Moverfent of the carri efi 144 is controlled by the linear 35 guides 172 and
runner “blI'ocKSaddsrmodatiohheodx i 240 Giizhantebenvedampgelie carrier is

controll ed by the | i near encoder 175. The collar 05|t|ons and thus the
fin Further, since the cable winding room 250 is provided on the

back surface 60a of the electric parts box 60, a space is formed
there. Accordingly, even when dew occurs on the partitioning
plate 6, no dew sticks to the electric parts box 60, so that
insulation of electric parts in the electric parts box Goldan be
promoted.

Fig. 13 is a plan view showing an operation panel 300. The
operation panel 300 is disposed on the front surface 60c of the
electric parts box 60 of Fig. 2 so as to be exposed to an opening
310 of the front panel 56 of Fig. 6. The operation panel 300 has
a thermostat 320 and a selector 330.

The present invention is not limited to the above
embodiment, and various modifications may be made without
departing from the subject matter of the present invention. For
example, the above embodiment uses two lateral blades 64,
however, it may use one lateral blade, or three or more lateral
blades. That is, any number of lateral biades 64 may be used.
Further, as the open/close operation member may be used a
mechanical operating member such as a lever, a rod, a pin or the
like, or an electrical switch. In this case, the open/close
operation member is required to be disposed so that it can be
operated easily by inserting a finger (fingers) between the
lateral blades, but it cannot be easily found out from the

outside of the front panel.
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fle :not cunul ative i.e. each fin will be given a
ve to the tube, with the
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According to the air conditioner of the present invention,
the outside air supply opening portion can be opened to supply
the oufside air into the room by inserting fingers through a gap
between the plural air-flow direction changing blades to
manipulate +the open/close operation member (to move the
open/close operation member in +the horizontal (lateral)
direction). Therefore, the outside air supply work can be simply
performed without detaching parts such as & front panel, etc.
from the air conditioner. In addition, the open/close operation
member is disposed not to be easily noticed, so that it can be
prevented from being easily handled by everybody. Therefore, an
user can be prevented from carrying out an undesired open/close

operation.



carrier dss for each successive fin. A.gap.5 between sets
of finsj 9lf required, this facility bei ng usef ul

parti cuf , | es needi ng i nt ernedi at e supp lﬂmmuﬁuﬂmcim
to prevent € (e} i | possible inter-tube contact.

met hod [of} f i nni ng machine, a first comon- T t (8r &l st a
first st ofi ndependent f| ns) is push hy the carrier and drive neans

onto t he—enpds—of--the- --f--subes but the fin 1s not pushed al ong the tube
intoits  final p03|t|on TheygRr riLicLARRES 1$ then withdrawn to its 15
start position to receive a second coomon-fin (or second set of fins),
wher eupon the second fiznisdrposhéiitioter hbeimmds bofly, a tirentupansl feging
engage with the first fin. Both first and second fins are then pushed

t oget her al onge tremt ublaradoaifiefkow dlfﬂ‘ﬁﬁﬁimpd%latngéﬁg bipdes pEPYEigRY Rddan

t akes advantage of the fact that it
g%Jpem.ng of said front panei and a path for supplying the outside

air into said opening, including:

an open/close operation member which is provided to an
operation portion of said body as to be manipulated through a gap
between said air-flow direction changing blades from the room;
and

a closing member which is linked to said open/close
operation member and serves to selectively open or close said
path in accordance with an operation state of said open/close
operation member.

2. The air conditioner as claimed in claim 1, wherein said
operation portion has a slit which is formed in said operation
portion so as to extend in a direction along said gap, and said
open/close operation member is designed to project forwardly
through said slit of said operation portion and to be slidable
along said slit, wherein said path is selectively opened or
closed through said closing member by manipulating said
open/close operation member from the room through the gap between
said air-flow direction changing blades.

3. The air conditioner as claimed in claim 2, wherein said
open/close operation member comprises an operation rod which is

secured to said operation portion so as to be reciprocatively

is Sheet Has Been Replaced
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ieagoiipe "El}}{@‘ﬂ]o the ends of the tubes, during Wwhich-—_the toes of

[ of a5 are- emnqed over the tube ends or over centralisi ‘ng Tone,
[ e Wg g:‘re«atest force 25 fromthe drive mefﬂg Q’fg’” hi s
nt %l?gmﬁgr means is pushing a single fin (o E y

. L I ess

forc,é, so t hat the drlg;/e nmeans is able to push two I nt erengaging fins

once=t-he—e =tHose fins have beerT § expanded onto the tube ends

It will be "L.L.nd'er t.ood .that this lts in.a reduced t
novenent of thA%Y iAhPrde 5744 ge L S%l o%ps?rl?locmn p?e'cgih%%’d cycl e“{l‘rﬁe

It mght al S0n r@g%ﬂeb' ‘%ﬁf 9.1n§ﬁ3'¥8ns§j5d déﬂé&%%ﬂ”%oﬁoaﬁ@v%é *&t&‘éif e
means al ong the tubes wt three engaging conmmon-fins (or hr ee

sets gf engaghiell to isadapendeivg fidiber,t WRESHiA heaiatreal mekbwﬁwgelrrent
Create

a direction along said gap from the outside through the gap
between said plural air-flow direction changing blades and the
horizontal operation of said rod is transmitted to said closing
member through said wire to perform a selective closing operation
of said opening portion.

4. The air conditioner as claimed in claim 4, wherein said
operation rod is slidable horizontally.

5. An air conditioner in which an indoor-side air
conditioning pprtion including an indoor heat exchanger for
performing heat exchange with an indoor side air, an indoor air-
blowing fan fé¥ blowing the air into a room and a front panel
having plural air-flow direction changing blades which are
provided at an air opening and an ocutdoor-side air conditioning
portion including an outdoor heat exchanger for performing heat
exchange with an outdoor side air, a compressor for compressing
refrigerant and an outdoor air-blowing fan for blowing off the
outdoor side air to said outdoor heat exchanger, are integrally
fabricated in an cuter case, and the indoor-side air conditioning
portion and the outdoor-side air conditioning portion are
separately sectioned by a partitioning plate, including:

an outside air supply opening portion which is provided

to said partitioning plate and serves to supply the air of said

————
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outdoor-side air conditioning portion into said indoor-side air
conditioning portion;

an open/close operation member which is provided to an
operation portion of said indoor-side air conditioning portion
so as to confront said air opening of said front panel and so as
to be manipulated from a room to be air-conditioned, through a
gap between said plural air-flow direction changing blades; and

a closing member which is linked to said open/close
operation member and serves to selectively open oOr close said
outside air supply opening portion in accordance with an
operation state of said open/close operation member.

6. The air conditioner as claimed in claim 5, wherein
said operation portion has a slit which is formed in said
operétion portion so as to extend in a direction along said gap,
and said open/close operation member is designed to project
forwardly through said slit of said operation portion and to be
slidable along said slit, wherein said path is selectively opened
or closed through said closing member by manipulating said
open/close operation member from the room through the gap between
said air-flow direction changing blades.

7. The air conditioner as claimed in claim 6, wherein said
open/close operation member comprises an operation rod which is
secured to said operation portion so as to be reciprocatively
movable along said slit of said operation portion, and a wire

having one end linked to said operation rod and the other end

This Sheet Has Been Replaced 9
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5 Fi w?-beenfittedtotubes 124, to forma fin bl ock 101
W t h plates e.g. 20mm apart, with each fin plateat a

prede i V $28 aki bl position. In thi s enbodi rrent
are a uI ar and frlct onal |y grip the tube at their tr !!ﬂlgm mﬂ!ﬂ T“I
t oe :_58““*10 T an afternative enbodi nent there are nore t

in w.aligonent —and_t hen either a wider fgedi ng and positioning machi ne
is used, or alternatlvely two machines in parallel, per haps wor ki ng

si mul t aneous| VYinl@ hof 8id NS1EGRy fchbeRy @Ahdfeifd nsamdatxedl59 Bbdibte in
apertures. It wll be understood that there is no requirenent for all
of the tubssd{vectdn afldnge dfaids gap fdvssetlar eowsepiaieattirougb bhe gapf

the sanme material. Thus, the machine 100 coul d be used 20 sinultaneously
to manuf act urketwasnr saif| pyeal axigir fdenpaiseetion dhapging- blades wws then

such a case, onefln | ock can have tubes and fins with a first nmateri al
conbi nati on, Qﬁﬁﬁ%ﬁ? = operatlon of said rod is transmitted to said closing

member through said wire to perform a selective closing operation

of said opening portion.
8. The air conditioner as claimed in claim 8, wherein said

operation rod is slidable horizontally.
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ot her @ tubes and fins wwth a second mat eri al

conbi rj iign, it is known that certain 25 heat exchanger tubes
are uge "@Esﬁ;“*?ign& iln whitch the fluid flowi ng around the tubes
dlffers al ong t he Iength of t he tubes 6perhaps corrosive fluid flows
aroun ey frakBrgfe=<2 tthe | ength of the tubes); with our machine different

imaterials (and d|¢ferent fin densities) can be applied along 30
dlfferenr”rEHthsmﬁf'The tube, so that it is not necessary to fin the
whol e tube(s) t@%t@NHWrIOé}EPeMWWEWMW MECQBANGAMy sone of

the fins. IFPR A RerfB6N MIRECHION FHANGING BISPES A and ext ended
surface 35 nenbers 250 are of a material liable to crack or fracture if
stretched, or inpacted. Such materials e.g. silicon carbide or a
cefam ¢ m ght however be desirable in a heat exchanger because of their

ability to wthstand hi gh tenperatures and
ABSTRACT OF THE DISCLOSURE

An air conditioner intcluding an air intake vent, an air
blow-off vent for blowing off air which has been heat-exchanged,
air-flow direction changing blades which are disposed at the air
blow-off vent and serves to change the air-flow (blow-off air)
direction, an opening portion through the outside air is supplied
from the outside into a room, a closing member (damper) for
selectively closing the opening portion, and an open/close
operation member which is disposed in a gap between the air-flow
direction changing blades and allows the closing member to
selectively open or close the opening portion. When the outside
air is supplied through the opening portion into the room, a
finger is inserted into the gap to move the open/close operation
member in a direction along the gap, whereby an outside air work
can be simply perfor'med without detaching the front panel from
the air conditioner.

[SELECTED FIGURE] FIGS.l1l and 9
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"""Fw‘“»i-"ffl-}ésar-i—-i—--e‘t}Tiar*f}y corrosive fluids (e.g. hot hydrogen fluoride
TEU%@@@ “arein the formof flat apertured plates (i.e. with
Lal) == "Eaén i nk 2560 has three circul ar apertures corresponding to
51 U-on-ofthe-three tubes 5 224 in the fin block 201; the size (e.g.
er) of the 1




EXERERN o3 T T e e
aper t (EEELACEMING SHEEFY very slightly greater than the size (e.g. outer
di anetjer}) ~of ' ‘the~tubels¢ that the fin has a tube engagenent surface 258
and i9q g sgi_@mm@% thereon (in an al ternative enbodinent the finis a
| oose [fift on the tubefs}. 10 Bet ween each pair of fins 250 is a
sem - ol Tdspacer—252;) of wax or the |ike, which can be deforned as the
second _fin 250 is fefl into podition, and which tenporarily holds the
second fin1mrtsTpredeterm ned position on the tube. Wien all of 15 the
fins have been slid onto the tubes, the assenbled fin block is "fired"
(to fuse the fins and tubes together), and t hough the spacers 252 can be
of a non-fusible materi al preferably they will be vapourised so as to
i ncrease the area subsequent |y avail able for heat transfer. 20 In an
alternative enbodi nent the spacer can be nqge up of separate vol unes,
per haps sprayed on to the fin as the fin i about to be or is being fed
al ong the tube (or for fin block along thRe tubes, and if not vapourised

during firing can set

Q)

FIG. 2
T
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1. Ay f e YTy S ﬁhnne (10; 100) for the manufacture of a heat
exchar é¥01 20;) for a heat exchanger, whi ch unit includes a
t ube (24a 24p é@%@4 224) havi ng a longitudinal axis and an outer
surf age ;nd‘extended ﬁ % surface nenbers (50; 150; 250) | ocated at axially
spaced, =POSTTTOMNS ahong t he outer s face t he nenbers each havi ng
a t ube dr f ace (58=1 surroundi ng an aperture
whi ch has been preforned in the 1: t he nenbers each being | ocated
at a respective pr edet er m ned p05|t|on al ong the | ongitudinal axis,
t he machi ne i ncluding a base (12;112), clanping neans (14)
nmounted to the base, carrier neans (18, 144) ng e relative to the
base, and drive neans (20, 22;1 novi ng the carrier neans,
characterized in that the cl anip an clanp a portion of the
tube, and in that the caggie ansport at | east one
extended surface nmember in the dingct NeEEEINE | ongi tudinal axis of
the tube to a predeterm ned -/ §
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FIG. 5

75 77
55 \763 |
Y )/

ss—{[=5% 53
56~ \\\\——- !
N

\\\\\\\\\\\\\\\




) _qugﬁtwgﬁgﬁfiz. A tube finning machine according to
R %i;ggggﬁﬁ%ﬁfiked in that the drive neans is a |inear notor

i, bb&g?_secopdimﬁndings, in that the first wi ndi ng of the

ot -gﬁﬁﬁbdgtp t he base and the second winding is slidably
dito_the base, and in that the carrier nmeans is connected to the
~Wendiong. T 38 A tube finngng machine according to claim
2 icharacterisedin-fhat the first winding is a "squirrel cage
wi ndi ng", and the second winding is a nulti-phase wi ndi ng, preferably a
t hree-phase winding, in that a mantrGrg &ans (175) is provided to
determ ne the position of the car'riér a relative to the base, and
in that the nmeasuring neans is connected to control

198 106

(\’\\\Q’%%/ 105

i

)

nnunt%
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t he

ans whereby to effect novenent of
4 pre-determ ned position relative to the base.
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) T;_#Fne according to any of clainms 1-3

e ng neans (14) which can clanp si mul t aneously a
nunber { o el ect ed array, by at | east one tube support
menber | (80) which'i's i nounted so as to be pivotable relative to the
base a;d%m. —avimg=a- f{rst position in which it can support a part

of each respectlve t ube ‘nd a second posnption in which it cannot

suppor t=thRé—sard~part,” 't he support nenber bei ng noved between its
first and second positions by novenent of the carrier neans, by
transfer neans (160) carried by the machi ne which presents at | east
one fin at a selected position relative arrigr means, and
by hol di ng means (145) to support each presengég)2§§§Yéxuended surf ace
menber in abutnment with the carrier means. 5. met hod of finning a
tube (24a, 24b, 24c; 124; 224) the tube having a Ion€§§i\

a. A PGS
charactefis
t2DNOV 198 €

udi nal axis and an
outer surface,

FIG. 9
//210

//8//
23

N

220" H
4
220




char act YRR
free en gg%-- v 1

position, {°
the carri e

surface v 1
aperture}, =—=-d)~Totati'ng

of : a) supporting the tube so that it has a
positioning a carrier neans (18;144) at a start

an extended surface nmenber (50:150:250) to

re-set angular orientation, t he extended
be engagenent . surface surroundi ng a prefornmed
the extendeg surface nenber wupon the.

carrier jreans whilst the G

nmovi ng thé& carrier neans

larrier nmeans is at the start posi tion, e)
n the direction of the | ongi tudi nal axis so

as to drive the extended surface menber over the free end of the tube
and thereafter a predeterm ned di stance along the tube with the tube




- 28 - ; irgdr f ace of the extended surface nenber in
engagement} PH At e -otit #t'4surface of the tube, f) returning the
carrier ;meang;g%@golg?ﬁ lie flext ended surface nenber to said start

posi ti orf, r’e@eatl ng the cycle by presenting anot her extended
surface ima;nber to_sai,dwalrl er neans with the pre-set angul ar

orient attl on but w th'the ¢arrier means ha&vi ng a smal | er predeterm ned
di st ances= e ——

FIG.11

L~ 270




6. A :"TL glitag to claim 5 for finning

si mul t -”iﬁ A b U dﬁy of tubes to forma fin block (101; 201)
char act ruzedwby Thé Sﬁens of : a) supporting.the plurality of tubes
in subs ant i20NOY 19 'fnxed relative positions, the supported tubes each
having @ freé~end, “"" | H) holding an extended surface member upon

t he. ﬁ tcarrier=means adjacent the fre&0ends of the tubes, the

ext ended surface menber Having a number of preforned apertures (52;
151) correspondlng 10 the positions of . the tubes, c) noving the
extended surface nenber onto the tubes, and d) returning the
carrier neans for the | ocation of F:I (ano1q2r ext ended surface nenber.
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7.  APeih M@Bérgﬁﬁq@@l#o claim5 or claim®6 characteri zed in that the
ext em;le?"‘”‘§'U“F“T"‘3’i“(‘:‘é""r?é"r’fﬁ?r5 i ncl udes a radi al flange, the radial flange
bei ngft he DONOWIgghel | extended surface menmber which is |ocated
upon fithe car’ri“er% neans, the carrier neans driving the radial
fl angp tRe=satrd=predet ef ni ned di stance past the tube free end. 8. A
met hofl_according to any' of claims 5-7 chatacterized in that a tube that
is supported’interfediate its ends, the tube thus having two free
ends, and in that extended surface nenbers are fitted to both free
ends Sseparately.
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9. A
accordi
claim9
apart.
char act ¢

t (101;201) manufactured on a machi ne
1-4. 10. A heat exchange unit according to
in that the extended surface nenbers are spaced

A

chiaracte

%

1. 20NE¥ B chadge unit according to claim9 or claim 10
rifsed i n that tmegtube is a first tube, in that
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0 has SEAROCH RIEPORIN |[arblatintNedP608529-7 axi s substantialTy
t he | ongi tudi nal axis -of the first tube, and in that the

econd tubes are interconnected by the exiended surface

Q)}phange uni t ( I0T; 20T) manufactoured—according
LOTTREABSTRA
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AIR CONDITIONER HAVING OPENING/CLOSING MECHANISM FOR AIR-F1L.OW

DIRECTION CHANGING BLADES

| An air conditioner including an air intake vent, an air blow-off vent for
'blowing off air which has been heat-exchanged, air-flow direction changing
i blades (64) which are disposed at the air blow-off vent and serves to
'change the air-flow (blow-off air) direction, an opening portion (210)
:through the outside air is supplied from the outside into a room, a closing
-member (damper) (220) for selectively closing the opening portion (210),
and an open/close operation member (240) which is disposed in a gap
between the air-flow direction changing blades (64) and allows the closing
member (220) to selectively open or close the opening portion (210). When
the outside air is supplied through the opening portion {210} into the room,
a finger is inserted into the gap to move the open/close operation member
(240) in a direction along the gap, whereby an outside air work can be
simply performed without detaching the front panel (56) from the air
conditioner.

Fig. 1, 9 L
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Written Arguments in Response to Examiner’s Opinion dated 4 June 1999

As described on the left column at page 1 of D1, an air intake aperture 5a is
opened/closed by a damper 18, and a damper lever 28 is linked to the damper 18 through a
wire 17a. Further, the damper lever 28 is linked to an operation knob which is (movably)
projected through an opening formed in a plate 29 (see Fig.8). Accordingly, the
opening/closing operation of the air intake knob 5a is performed by the switching operation
of the operation knob 5a.

In view of the foregoing description, it seems to be reasonable that the damper 18 of
D1 corresponds to the closing member of the present invention (claim 1), and both of the
operation knob and the wire 17a correspond to the open/close operation member of the
present invention (claim 1).

As described in claim 1, the open/close operation member is provided to the operation
portion of the body so as to be manipulated through a gap between the plural air-flow
direction changing blades (more specifically, the open/close operation member is provided
s0 as to be exposed to the outside from the air blow-out portion of the front panel). With this
structure, the intake operation of the outside air can be simple performed without detaching
the front panel from the body. On the other hand, D1 never discloses the securing position
of the operation knob, that is, the operation knob is not provided so as to be exposed from
the air blow-out portion of the front panel, and thus the front panel must be detached from
the body to manipulate the operation knob of D1. That is, the reference D1 has the same
problem as the prior art of the present invention.

As described above, the reference D1 discloses the features of the closing member
itself, however, never discloses the features of the open/close operation member. Therefore,
the reference D1 never obtains the effect of the present invention (i.c., the open/close
operation member can be manipulated without detaching the front panel from the body).
Further, the invention of the reference D1 aims to improve the fixing method of one end of
a wire to be fixed to the closing member (damper). On the other hand, the present invention
aims to improve the arrangement of the open/close operation member itself, and thus both
the inventions are also clearly different in object and effect.

As described above, the reference D1 and the present invention are clearly different
in object, construction and effect, and thus the present invention is patentable over the

reference D1.



