SCROLL- TYPE FLU D HANDLI NG MACHI NE The present invention relates to a o
scroll-type fluid machine for use in air conditioners, refrigerators or the

|l i ke. The scroll-type fluid-handling nmachine of prfior art generally has a
hernmetically seal ed casing encl osing ther¢in an el'ectronotor isting.of 2
a rotor integrally nounted on a drive sha}?t and a stator prowgsggr EBQ'g
this rotor, a crankshaft ectentrically connected h@gthe drive shaft of said
el ectronmotor, a stationary scroll nenber fixed to the casing, and a
movabl e scroII menber SERE BN F ID &I ; stationary. scﬁb}l_
menber and connected to said crankshaft . Eccentrlc hoveient ‘of the - '
crankshaft occurs as the drive shaft of the el ectromotor rotates and causes

t he novabl e scroll nmenber to be rotated in engagenent with the stationary
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rotor, a crankshaft eccentrically connected to the drive

shaft of said electromotor, a stationary scroll member
fixed to the casing, " and a movable scroll member
positioned to be engaged with the stationary scroll member
and connected to said crankshaft. .

Eccentric movement of the crankshaft occurs as the drive
shaft of the electromotor rotates and causes the movable
scroll member to be rotated in engagement with the
stationary scroll member so that a stream of coolant is
compressed successively in a suction pressure chamber, an
intermediate pressure chamber and a discharge pressure
chamber defined between the both scroll members.

C

With such scroll-type fluid handling machine of well known
art, however, a rotational output of the electromotor is
transmitted by the crankshaft to the movable scroll member
to rotate the 1latter, so not only its construction is
necessarily complicated but also excessive bending moment’
and other factors exerted on the crankshaft cause a
mechanical 1loss, thus 1limiting improvement of overall
mechanical efficiency.

Furthermore, the conventional <construction that the
electromqtor comprises the rotor and the stator mounted
around the rotor, on one hand, and the movable scroll



2 nenber- i-s rotatlonally drlven fron1the drlve shaft Mla'thé Crankshaft on
the other hand, inevitably increases the axi,al :di nen'si bn of..the' nachlne
and results in a bulky nachine.: Accordingly, it is a primary object of the
invention to provide an inproved scroll-type fluid handling machine
allowing both the drive shaft of the electronotor and the crankshaft
requLfed by the prior art to be elimnated so as to reduce a mechani cal

| oss, thereby to inprove a nechanical efficiency, and allow ng the axial
dInEnSTOH of. the.machine itsel.f to be:sufficiently-reduced to achleve a-
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and_interenqﬁgﬂﬁg] Qv th the stationary scroll nenber; and a notor in the
casing for I'ng the novabl e scroll nenmber, the nDtor conprising a rotor
- portion on. the novable scroll menber and a stator portion which is
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fixed to theaXbhswiwg honnvahbednmwdlshmﬂbeof the electromotor and the
| crankshaft required by'the prior art to be eliminated so
. as to reduce a mechénical loss, thereby to improve a
N mechanical efficiency, and allowing the axial dimension of
the machine itself té be sufficiently reduced to achieve a
compact and light weight machine .of fewer parts and
thereby to reduce a manufacturing cost.

According to one aspect of the invention, there is
provided a scroll-type fluid machine comprising:

a casing;.

a stationary sc;oli member in the casing;

a movable scroll member in the «casing and
interengaging with the stationary scroll member; and.

a motor in the casing for rotating the movable scroll

@ member, the motor comprising a rotor portion on. the

movable scroll member and a stator portion which is
stationary in the casing. -

According to another aspect of the invention, there is
provided, a scroll-type fluid handling machine having a
hermetically sealed casing enclosing therein a stationary
scroll member fixed to the casing, a movable scroll member
adapted to be rotatable in engagement with the stationary
scroll member, and an electromotor to drive the movable
scroll member, wherein said electromotor comprises a motor
- consisting of movable magnets and stationary coils;



'adapted to be rotatable |n engagenent with' the statlonary scroll menber, :
and an electronptor to drive the novabl e scrbl L' nentiér.,' mhgrehn.said

el ectronotor conprises a notor consisting of nhovabl e nagnets and stationary ,
coils; 3 wherein said novable mgnets face- the associ at ed
stationary coils in the axial direction of the machine itself; and wherein
sai d novabl e magnets are nounted on sai d novable scroll nenber and said
stationary coils are fixed to the casin These and the other features,. ,
obj.ects.’and advant ages -of .t he invention. mnll be apparent fron1the folldmrng,
descriptio fe e t's- r C e
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of coils; Eﬁé%%é@éﬁﬁs}%cﬁ 8%%&? é’%elrak%ﬂdaﬁ&}& flﬁqﬁf@%qﬂ ¢eilsy Pi’-’g 1,
show ng anfaxﬁdnGOwshB casiagnets; Fig 4 is a sectional view taken along a

line IV-1Vin Fig 6, showing an el ectronotor; Fig 5 is a perspective view

of the magnets; and _Fig 6 is a sectional view as viewed along a |ine VI-VI
in Fig 4, ?Hgﬁﬁnfqﬁe |other features, objects and advantages of

the invention will be apparent from the following
description of preferred embodiments made in reference
with the accompanying drawings.

- BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 through 6 illustrate an embodiment of the
invention, in which

Fig 1 is a vertical sectional view of the scroll-type
fluid handling machine;

Fig 2 is a sectional view taken along a line II-II in
Fig 1, showing an arrangement of coils;

Fig 3 is a sectional view taken along a line III-III
in Fig. 1, showing an arrangement of magnets;

Fig 4 is a sectional view taken along a line IV-IV in
Fig 6, showing an electromotor; _

Fig 5 is a perspective view of the magnets; and

Fig 6 is a sectional view as viewed along a 1line
VI-VI in Fig 4, showing the coil;

Figs 7 through 10 illustrate another embodiment. ‘of
the invention, in which :

Fig- 7. is a vertical sectional view of the scroll-type

- fluid handling machine; -

Fig 8 is a sectional view taken along a 1line
VIII-VIII in Fig. 7;

Fig 9 is a sectional view taken along a line IX-IX in
Fig 7; and
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Figs 7 through 10 illustrate another embodi ment ‘of the ipvention, in which
Fig 7. is a vertical sectional view of the sc.'rE(_)I;If.-typé f],ui d.handling -
machine; Fig 8 is a sectional view taken along-a ljne VIII-VIIl in Fig. 7,
Fig 9 is a sectional view takén along a line | X-1 n Fig 7; and 4 Fig
10 is a sectional view taken along a line X-X in Fig 7, show ng a nmechani sm
for prevention of uncontrolled rotation; and Fig 11 is a fragnentary
sectironal view of the scroll-type fl uidl handi'i ng machi ne as a further
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anot hef enbodi nent 'of - t.he invention.” DETAI LED-DESCR! PTI ON. OF. PREFERRED . . .- . .

.EMBODI MENTS: . Referring to Fig 1, reference nupmeral 1 desi-gnates a L
scroll -type fluid handling machi ne, reference nuneral 2a designates an
upper casing, andFigf2fedse angemtidlonzd deiewnbtakenaalofer acaking) Xt¥ein
casings 2a, b ”%ﬂo@:‘i‘i‘ngd'éomé‘é}?&ﬁﬁ\‘efoﬁs pRevERRidr lofehAE oAt 61 88at O
provi de a her tl_bal y sedl ed space therebetween. A disc-like stationary
menber 3 i s BEXeakbeni A®@e inside of the |ower casing 2b as by nmeans of
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stationary nemibediment af the invention.

ETAILED DESCRIPTION OF PREFERRED EMBODIMENTS:

Referring to Fig 1, reference numeral 1 designates a
scroll-type fluid handling machine, reference numeral 2a
designates an upper casing, and reference numeral 2b
designates a lower casing, these casings 2a, 2b being
joined to each other as by means of welding so as to
provide a hermetically :s-ealed" space therebetween.

A disc-like stationary member 3 is secured to the inside
of the lower casing 2b as 'by' means of 'welding and an oil
reservoir 4 extends over a bottom of the lower casing 2b.
A stationary scroll member 5 configured to be suited to
the upper and lower casings 2a, 2b is secured by means of
\_ bolts 6 to the top of the stationary member 3 at a
plurality of locations circumferentially spaced from one
another adjacent the outer edge thereof. Between the
stationary member 3 and the stationary scroll member 5
there is provided a movable scroll member 7 with a movable
scroll 7a being engaged with a stationary scroll 5a.

The stationary member 3 holds at its center a stationary
shaft 10 by means of a bearing 9. The shaft 10 is formed
"with a pit 11 being eccentric with respect to the center
0y of said stationary shaft 10 by a distance 1 so as to
rotatably support a rotatable shaft 12 projecting from the
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pI ur aI ity of Iocat lons circunferentially spa(:ed from ohd anot het adj acent’
the outer edge thereof. Between the stat-l ohary rrenber 3 and the

stationary scroll member 5 there is provided'a ‘movabi e’ 'scrol'l renber 7 With .

a novabl e scroll 7a being engaged with a stationary scroll 5a. The
stationary nenber 3 holds at its center a stationary shaft 10 by neans of a
bearing 9. The shaft 10 is formed with a pit 11 being eccentric with
respect to the center [err] of said st atd onary shaft 10 by a distance 1-so
_as to rotatably support a.rotatabl e shaft 12.projecting fromthe. rea*w
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pressure chamber 17, an intermediate pressure chamber 18
and a discharge pressure chamber 19 all being formed
between the both scrolls 5a, 7a, and then flows through a
discharge port 20 formed in the stationary scroll member,
a discharge chamber 21 and is finally discharged out from
a discharge pipe 22 extending through the upper casing 2a.
Reference numeral 10A -designatés a balancing weight
provided integrally with the stationary shaft 10 to
compensate a -rqtary imbalance possibly occurring as the
movable scroll member 7 is rotated. ~ Reference numerals
10a, 25a designate oiling passageways, respectively.

This scroll-type fluid handling machine 1 further includes
a mechanism 24 to prevent uncontrolled rotation of the
movable scroll member 7. In this specific embodiment, the
mechanism 24 comprises three pins 25 which are, as seen in
Figs- 2 and 3, positioned at regular intervals so that a
diameter-enlarged portion 25A of each pin 25 may be
rotatably inserteaqd into a correspondingly
diameter-enlarged opening 26 formed in the  stationary
member 3 while a diameter-reduced portion 25b of each pin
25 may be rotatably inserted into a correspondingly
diameter-reduced opening 27 formed in the movable
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magnet 32 of each set have substantially the same

o rectangular shape with a predetermined width as viewed in
Figs. 2 and 3, and the coil 31 is provided on the upper

side of the stationary member 3 while the magnet 32 is

provided on the lower side of the movable scroll member 7

so that the coil 31 and the magnet 32 of each set are

. opposed to each .other .in the axial direction of the

machine itself.

Referring to Figs. 4 and 5, said wmagnet 32 comprises a
plurality of square pillar-shaped magnet components 33
parallelly spaced from one another by predetermined
distances and carried by a support plate 34. These magnet
components 33 are so magnetized that their polarities (N
and S) alternate athg the side facing the coil 31.

Said coil 31 is formed on the side facing the magnet 32
comprising laminated steel plates 35 alternately with
slots 35a and projection'poles 35b in association with the
arrangement of said magnet components 33 and a zigzag 36
is inserted into the slots 35a, as seen in Figs. 4 and 6.
Energization, for example, in a direction indicated by an
arrow in Fig 6 magnetizes said projecting poles 35b
-alernately as N .and S poles. In consequence, the
projecting pole 35b and the adjacent magnet component 33
of said magnet 32 having the same polarity repel each
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' prOV|ded on the Iomer 'si de of the nmovabl e scrorl nenber.7 §0 tHat the coil- ¢
31 and the magnet 32 of each set are opposedoto each ot her -in.&he axial - ™
direction of the machine itself. Referring fo Flgs 4'and 5, said magnet 32,
conprises a plurality of square pillar-shaped magnet conponents 33
parallelly spaced from one another by predeterm ned di stances and carried

by a support plate 34. These magnet con%onents 33 are so nagnetized that
their polarities (N and S) alternate albng the side facing the coil 31.- _
~Said coil 31 is formed on-the side faci-ng the nagnet 32 conprising . N
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are arran gential dlrection. It should be understood that
each pair of the diagonally opposed coils are driven at a
same phase, namely, each pair of the diagonally opposed -’
linear motors. corresponds to one phase and respective
phases form a star connection. Thus, a drive mode thereof
is similar to that for the three—phase rotary electromotor.

Each coil 31 is received in a recess 41 formed in the
upper side of the stationary member 3 while each magnet 32
is received in a recess 42 formed in lower side (rear
side) of the movable scroll member 7 so that each pair of
the mutually associated coil 31 and magnet 32 are opposed
to each other.

In such scroll-type fluid handling machine 1, the movable \J
scroll member 7 may be directly driven to be rotated
together with the magnets 32 by properly controlling
three-phase AC supplied to the respective coils 31.

. With this embodiment, the  movable scroll member is
directly driven, instead of being eccentrically driven
from  the rotary electromotor via the crankshaft, so that
the mechanical loss can be minimized and thereby the
mechanical efficiency can be improved. Further, the
electromotor which comprises the stator coils and rotor
magnets makes the drive shaft as well as the crankshaft
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With the scroll-type fluid handling machine 44 according
to this embodiment, as shown in Figs. 7 through 9, the
movable magnets-32'of the respective motors are provided
on the lower face of the movable scroll . member 7 while the
stationary coils 31 are provided on the stationary member
3, and the mechanism 24 to prevent the movable scroll
member 7 from uncontrollably rotating is provided in the
form of a Scotch yoke.

More specifically, the mechanism 24 is so arranged, as
seen in Fig 7, that the stationary member 3 is
eccentrically provided with a boss 3a projecting downward
and holding therein the stationary shaft 10 by means of a
metallic bearing 45. An eccentric opening 11 formed
through said stationary shaft 10 receives the rotatable
shaft 12 extending. therethrough by means of the metallic
bearing 13. Said boss-like 'portion 3a- formed therein at
its lower end with a first guide groove 3b, as seen in Fig
10, adapted to loosely receive a movable member 46 which
is , in turn, adapted to be slidably movable within said
guide groove 3b in one direction (indicated by an arrow X)
in a plane being parallel to said movable scroll member 7.

IS manner, it is possi ble to obtain a conpact,
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groove 3b.

Thus, as in the previous embodiment, it is possible to
prevent the movable scroll - member which eccentrically
moves from unc-ontrollably rotating and thereby to achieve
the same effect as achieved by the previous embodiment.

Though the movable magnets 32 of the motors are provided
in the 1lower (i.e., rear) face of the movable scroll
member 7 and the stationary coils 31 are provided on the
upper face of the stationary member 3 in the
above-mentioned both embodiments, it is also possible to
provide the movable magnets 32 on the upper face of the
movable scroll member 7 ‘while to provide the stationary
coils 31 on the lower face of the stationary scroll member
5, as seen in Fig. 11, so as to achieve the same effect as
achieved by the previously mentioned embodiments so far
as said magnets and said coils are positioned so as to
face one another in the axial direction of the machine
itself. In the last-mentioned embodiment, the coils and
the magnets attract one another in the axial direction to
enhance sealing of the compressing chambers between the
scrolls, to reduce resistance occurring in the thrust
direction and thereby to improve durability.
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‘said rotatable shaft 12 is Ioosely received in said QU|de grQQve 47 so t hat
sai d i-nterlocking portion 12A may be slidably - nnwablevln”the gui.de groove
47 in a direction (i ndicated by an arrow Y) transversely of said first
gui de groove 3b. Thus, as in . the previous enbodinent; it is possible to
prevent the novable scrol | méiber which eccentrlca1ly noves from
uncontrol |l ably rotating and thereby to achieve the sane effect as achieved
by the previous embodi ment. Though the mb%abl e magnets 32 of the notors are
prOV|ded in the |lower (i.e., rear) {face of. the nmovable scroll nenber 7 and_

" the stationary- coils. 31 ate’; rOV|ded n f-ace _ of >

stat’i onary Afthaugh the jpo ‘?ﬁe hé[?ovg ﬁBntc}%%‘grgt%%q h%%nbodlthrwe ph?s?s
al so possi blle.rtesarprmaie t tite npwabere aagphaseszlsnmorteq;mte:cala@md)fthme
novabl e scrql |l .nembe e e ompaiYseC
| oner face S nﬁg&' tat t‘é‘gl{;%/ gé?o ﬂEaEQ » X:tdseen %ﬁ %ﬂé%e?lolosr}%&gf to
achi eve t he ss=tiss effect as achi eved by the preV|oust nment i oned enbodi nents
so far as said magnets and said coils are positioned so as to face one
another in the axial direction of the machine itself. Ln the |ast-nmentioned
enbodi nment, the coils and the magnets attract one another in the axial
direction to enhance sealing of the conpressing chanbers between the
scrolls, to reduce resistance occurring in the thrust direction and thereby
to inprove durability. 10 Al though the notor has been described as a
t hr ee- phase '



| inear notor, the nunber of phases is not CFEtFQaI and‘fhe nunmber of nDtors‘
far each phase may conprise three or nore sgts.: CLAINS 1,7 ' A 5
scroll-type fluid handling machine having a her neticariy seatet—¢a sing,
enclosing therein a stationary scroll nenber fixed to th | e
scrol |l menber adapted to be rotatable in engagerrent withT ﬁm W "M@m
scroll nmenber and an electronotor sed to drive the an

nmenber, said scroll-type fluid handllnd' chi ne being characterized in that
isaid. electronntor conprises’ a aotor consisting of novable magnet s and \a~ )

51stat|onary coils; ‘that. sai'd.novabi e magnets .face ‘the stationary:

coils in the aX|aI direction of the machine itself; and that sald
novabl e magnets are nounted on said novabl e scroll menber and said

stationary coils are fixed to the cagpuMs’. A scroll-type fluid machine
conprising: a casing; a stationary scroll nenber in the casing; a novable
scroll nmenber in the <casing and interengaging with the stationary

scrol |l menmber; and a notor in the casing for rotating t he novabl e scrol
and & Stathi ponti SeTEd | ELELaP PNl (BRI re¥iha (TRe
accor di ng hermetiaaldlyheeaileds fasing o¢n9b%1n§e§hmgnat @ netatédnanysai d
novabl e scgétblIEibfiber fixed to the casing, a movable scroll member
adapted to be rotatable in engagement with the stationary
scroll .member and an electromotor used to drive the
movable scroll member, said scroll-type fluid handling o
machine being chafacterized in that said electromotor
comprises a motor consisting of movable magnets and
stationary coiLs; that said movable magnets face the
stationary coils in the axial direction of the
machine itself; and that said movable magnets are mounted
on said movable scroll member and said stationary coils
are fixed to the casing.

2. A scroll-type fluid machine comprising:

a casing;

a stationary:scroll member in the casing;

a movable scroll member in the «casing and \;J
interengaging with the stationary scroll member; and

a motor in the casing for rotating the movable scroll
member, the motor comprising a rotor portion on the
movable scroll member and a stator portion which is
stationary in the casing.

3. A wmachine according to claim 2 viherein said motor
comprises magnets mounted on said movable scroll member
and coils fixed relative to said stationary scroll member.



and COI|S fixed relative to said stationary,scroll ne "l ﬂw

mechi pne according to any preceding claintfurther com HMI E”ll””“l)r
pﬁeventing uncontrol | ed novenent of said novable scroll* rfenber® 58 *A
machi.ne accordlqg toAgla' o

MAGH n@hﬁéébgrﬁi Sto ah “2lindd @l

conprises a pin on on& sCro enga ing in an erture n th%-other
scrol | nenber. @urthexmeemprisidgorgpRg £0T cPxeyent

preventng mMeangoAMentS ¥F &aidoliovapllee sckoll member.SCFO||-type machi ne

substwaftially.’ as-hereinbefore described - wi.th teféfence to Figs.. 1 to 6 or-
to Figs. 7 to 10 or to . Fi g.-.11 -of the accompanying dfaw ngs.. 15 8.- - An
air conditioner 5ar refyi gachimne caporsing a teonmledsor 4 coehemedist ehid n

accogdance Wit Ib:'ev%@{:i‘?{ge Queéqin%g c%h@x@se%o a° i:i:ﬁo o one scroll member

engaging in an aperture on the other scroll member.

6. A machine according to claim 4 wherein said
preventing means comprises a scotch yoke.
10 ‘ '
7. A scroll-type machine substantially as
hereinbefore described with reference to Figs. 1 to 6
g*/ or to Figs. 7 to 10 or to Fig. 11 of the accompanying
drawings.
15 .
8. An air conditioner or refrigerator comprising a
compressor- constructed in accordance with any
preceding claim.
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