PUVMP CASI NG The invention relates to a punp casing.

Thr oughout the description and clains of this specification the word
"conprise" and variations of that word, such as "conprises" and
"conprising”, 5 are not intended to exclude other additives
conponents, integers or steps. A reference herein to a patent
docunent or other matter which is given as prior art is not to be
taken as an adm ssion that that docunenf or matter was known or that
the information it contains was part of the comon general know edge
as at the priority date of any of the clains. toThe invention rel ates
nore specifically, but not exclusively, to the field of punps which,
using rotors, are used as conpressBYMPIEASIYSseous fluids. The

I nvention obviously relates to the punp which includes this casing.

In one of the sinpl e¥he REAAH FRALS 1o ApRHILaGRSI Ng IS made up of 15
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achi eved by casting the
A reference herein to a patent document or other matter which is

given as prior art is not to be taken as an admission that that document or
matter was known or that the information it contains was part of the common
general knowledge as at the priority date of any of the claims.

10 The invention relates more specifically, but not exclusively, fo the
field of pumps which, using rotors, are used as compressors for gaseous fluids.

The invention obviously relates to the pump which includes this
casing. ’

In one of the simplest embodiments, a.pump casing is made up of
15 fwo assemblies, referred to as first and second, which are joined along a joint
face substantially orthogonal to the longitudinal axes of the rotors. '

In the pump casing, the rotors are guided in rotation along their
longitudinal axes by the guide elements, referred to as first guide elements,
positioned at the level of the opposite ends which they comprise.

20 Generally the casings of such pumps are achieved by casting the
walls in metallic material, and certain surfaces of these walls are worked by
machining, in particular by boring, to define a chamber, referred to as
compression chamber, in which the rotors are then placed.

Manufacture of said subassemblies by casting metallic matetial is
25 greatly facilitated when the ratio between the longitudinal dimension and the



walls in nmetallic material, and certain surfaces of these walls are
wor ked by machining, in particular by boring, t-o-define a chanber,-
referred to as conpression chanber, in which the rotors are then

pl aced. Manuf act ure of said subassenblies by casting
nmetallic material is 25 greatly facilitated when the rati o between
t he | ongi tudi nal dinension and the 2 transverse di nension
(thickness) of each of the walls which define themis close to one.
Al t hough not obligatory, the construction in tw half subassenblies
whose | ongi tudinal dinension corresponds substantially to half the

| ongi t udi nal si.on referred because it
al | ows casti ngag %d"ﬁﬁ? n@@%ﬁ%@ﬁf ?'tcg%l?e‘”?'gd’m'qhtd@f igRithefg eover ,
the reduced | 60§¢#Rf%al di mension of each chanber part included in a
subassenbly al so makes it possible to ensure an increased machini ng
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conpr essi on chefdlRmatéidfo bdagiliiagee of punp, the doubl e-walled shell
has, on the one hand, a

Moreover, the reduced longitudinal dimension of each chamber part
included in a subassembly also makes it possible to ensure an increased
machining precxs:on

10 The situation becomes complicated when the compression chamber
must be coaled through circulation of a heat transfer medium.

In fact, the pump casing must have a double-walled shell which
permits the circulation of a heat transfer medium around the compression
chamber.

15 In this type of pump, the double-walled shell has, on the one hand, a
first wall that determines the volume of the compression chamber, and, on the
other hand, a second wall which extends around the first wall with a certain
spacing intended for the circulation of the first fluid.

With this type of structure, one encounters problems of tightness
20 when operating the pump, which problems are caused by differential dilatation
of the first and of the second wali,

Therefore, it would be desirable for a double-walled pump casing
whose structure enables surmounting the conventional problems encountered
both during manufacture and during operation of the pump.

25 To this end, the invention has as subject matter a pump casing
conforming to claim 1.



first wall that determ nes the volune of the conpression chamnber,
and, on the other hand, a second wall which-extends around the first
wall with a certain spacing intended for the circulation of the first
fluid. Wth this type of structure, one encounters probl ens of

ti ghtness 20 when operating the punp, which problens are caused by
differential dilatation of the first and of the second wall.
Therefore, it would be desirable for a gouble-walled punp casing
whose structure enabl es surnounting the conventional problens

encount ered both during nanufacture and during operation of the punp.

25To this end, the |?¥ent| Js .as subj ect tter a casi ng
confornming to clai m 1M WEH ﬁ%ﬂﬁér?ﬁsa Jecfnagiier a ume inghsingdfisnat t er a
punp i ncl udi ngaditg-s casi ng. The invention w I | be better

understood fromreadi ng the description which follows given by may of
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schematical l y;
which follows given by way of non-limiting example, with reference to the
5 drawing representing schematically:



3 - Figure 1: an exploded view in perspective of a punp
casing according to the invention, - Figure 2: a punp
i ncluding the punp casing of Figure 1, seen in section along a plane
whi ch passes t hrough the | ongitudinal axes of the rotors 5 which it
conpri ses; - Figure 3 : an end view of one of the
subassenbl i es made up of a punp casing according to the invention,
- Figure 4 : a viewin transverse section of the subassenbly
according to Figure 3, and this along the md-plane, |o- Figures: on
an enlarged scale, a local viewin section of a detail of the joining
of the two subassenblies of the punp casing. Referring to
the drawi ng, one sees a punp casing 2 having a double-walled shell 3
which permts the circulation of a first fguid 4, In particular a
heat-transfer nmedium at |east partially around a chanber 5 for
conpression of a 15 second fluid 6, the conpression bei ng
acconpl i shed by neans of at feast t at ed rotors 7, 8, which,
havi ng | ongi tudi nal axes 7H"%g0H2" ﬁ’fpi‘%§§f" rSPROVE OR REPRASEE on
chambers. The firscomiggép heiyefien] as the second fluid 6 are
synbol i zed by arrows.
- Figure 2 : a pump including the pump casing of Figure 1, seen in
section along a plane which passes through the longitudinat axes of the rotors
5 which il comprises, :

- Figure 3 : an end view of one of the subassemblies made upofa
pump casing according to the invention,

- Figure 4 : a view in fransverse section of the subassembly
according to Figure 3, and this along the mid-piane,

10 - Figure 5 : on an enlarged scale, a lacal view in seclion of a detaii of
the joining of the two subassemblies of the pump casing.

Referring to the drawing, one sees a pump casing 2 having a double-
walled shell 3 which permits the circulation of a first fluid 4, in particular a heat-
transfer medium, at least partially around a chamber 5 for compression of a

15 second fiuid 6, the compression being accomplished by means of at feast two
elongated rotors 7, 8, which, having longitudinal axes 70, 80, are situated in
sald compression chamber 5.

The first fluid 4 as well as the second fluid 6 are symbolized by
arrows,

20 The rolors 7, 8 are guided in rotation about their longitudinal axes 70,
80 by elements, referred to as first elements, for guiding In rotation 9,
positioned at the level of opposite ends 71, 72, 81, 82, which these rotors
comprise.

The double-walled shell 3 has, on the one hand, a first wall 10, which
25 determines the volume of the comprassion chamber 5, and, on the other hand,
a second wall 11, which extends around the first wali 10 with a certain spacing
12 intended for the circulation of the first fluid 4.



20The rotors 7, 8 are guided in rotation about their |ongitudinal
axes 70, 80 by elenents, referred to as first elenments, for guiding
In rotation 9, positioned at the | evel of opposite ends 71, 72, 81,
82, which-these rotors conprise. The doubl e-walled shell 3 has, on
the one hand, a first wall 10, which 25 determ nes the volune of the
conpressi on chanber 5, and, on the other hand, a second wall 11,
whi ch extends around the first wall 10 with a certain spacing 12
intended for the circulation of the first fluid 4. 4 The
punp casing 2 is made up of two subassenblies 13, 14, referred to as
first 13 and second 14, which are joined along the joint face 15
substantially orthogonal to the |ongitudinal axes 70, 80 of the
rotors 7, 8. As is apparent in Figure 1, the two fundanenta
subassenblies 13, 5 14 of the punp casing 2 and the rotors 7, 8 nake
possi ble formati on of a punp 1. In a noteworthy way, each
first subassenbly 13 andThepomicasing@ssmads yp o dvacaubpssesbliesd 3y i4gi d

ﬁl enent 16 whi ch, frareir@tegag;mrsaazfiéqudec&dae[mn@hi&Wargijuatoh@ﬂmerj@ﬁt];?éc'b% 1o

as two opposite ] i ce :
wWith - situated beseg%?nt ﬁ}e&??@jsnt ’ t? gteé&%g@w;ag%ﬁg ﬁ%’asé’fﬁ’gﬁ%g%%f? 7t ie first
wall 10 which, cast with this ri%Ld_eIenent 16, extends substantially
orthogonal Iy to said fi r 8% isfappgrentdn Figyg 1 tge twa fundamental subassemblies 13,

5 14 of the pump casing 2 and the rotors 7, 8 make possible formation of a pump

1.

In a noteworthy way, each first subassembly 13 and second
subassembly 14 comprises a rigid element 16 which, molded in a first thermally
conducting material, has two opposite faces being a first face 18 and a second

0 face 19, with

- situated beyond the first face 18,

+ on the one hand, the first wall 10 which, cast with this rigid
element 16, extends substantially orthogonally to said first
face 18, and is

15 se fransversally delimited between two opposite faces,
referred to as third face 20 and fourth face 21, the third
face 20 delimiting the compression chamber 5 laterally,
the fourth face 21 constituting a surface of exchange with
the first fluid 4,

20 o¢ longitudinally limited by a fifth face 22 which defines at
feast one bearing area for Joining with the fifth face 22 of a
first subassembly 13 or second subassembly 14 wilth
which it must be joined along the joint face 15 in a manner
sa as to constitute a purnp casing 2,

23 ¢ on the ather hand, the second wall 11 which extends
substantially orthogonally to said first face 18 and parallel to
the fourth face 21 of the first wall 10, whiie being without
connection to said fourth face 21,



Es transversally delimted between two opposite faces, referred to as
third -face 20 and fourth face 21, the-third face 20 delimting the
conpression chanber 5 laterally, the fourth face 21 constituting a
surface of exchange with the first fluid 4, 2000 |ongitudinally
limted by a fifth face 22 which defines at | east one bearing area
for joining with the fifth face 22 of a first subassenbly 13 or
second subassenbly 14 with which it nust be joined along the joint
face 15 in a manner so as to constitute a punp casing 2, 25 on the

ot her hand, the second wall 11 which extends substantially
orthogonally to said first face 18 and parallel to the fourth face 21

of the first wall 10:Stustadesehbagkgvithi resregt todhmfiretiate 18, tootoutsi 28 Widelr t h
face 21, 5 each constitute at leasbdrechcsemmbastionibitdYirsiesdsit férquidi thi r St

face 18, cut oniiokd oFaher Gchesamhil 1 9201 833 bn OO 8TGGTIRA! 07

for a first elenent for guid In rota of "oné-o osite
ends 71, 72, 81, 82 of one of the rotors 7, 8. The first subassenbly
13 and the second subsBehpibpssemtgy tﬂ)am‘tﬂﬂeaemmngsubmspmbp idasing 2 are
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and second heis fq s 22 of the ngid elementgg Oéwtfﬁ% guldssemblyd 3

t echni cal fea@n&#@somglhaesembiwwohey on of 10 assenbly of the first
subassenbly 13 and of the second subassenbly 14. In a

referred enbodi nent an Second
gubassenbl 14 const-{ e%b%ﬁ Mﬁfttheseﬁ% ‘@é"gﬁﬁ t“iesaﬁnéuﬁeﬁqﬁe‘ﬁ’?‘ BSomBhins of
third el ed@nt3eoHd &85@18@’!%@%‘16@@18!&516@@@6 sgpRnstubassembly 14.

In a preferred embodiment, the first subassembly 13 and the second
subassembly 14 constituting the pump casing 2 are joined by means of third
elements 29 consisting of tension rods which:

- each extend in a second direction 30 substantially. orthogonal to the
16 joint face 15 and of which at least certain ones pass through the space situated
between the first wall 10 and the.second.wall 11 of each first subassembly 13
and second subassembly 14,

- find support at the level of the second face 19 of each rigid element
16 which comprises one of said first and second subassemblies 13, 14.

20 The phrase "at the level of the second face 18" must not be

interprefed to mean that the third elements 29 necessarily find support exactly
in the plane of the second face 19.

For example, the third elements 29 find support on bearing areas
{not shown) which, resefved in the rigid element 16, are situated set back with
25 respect to said second face 18.

The adopfion of these technical features likewise ensures the
cohesion of the joining of the first subassembly 13 with the second



- each extend in a second direction 30 substantially.orthogonal to
the 15 joint face 15-and of which at |east certain ones pass through .
the space situated between the first waif) and thasecond wall 11 of
each first subassenbly 13 and second subassenbly 14, -

find. support at the level of the second face 19 of each rigid el ement
16 which conprises one of said first and second subassenblies 13, 14.
20The phrase "at the level of the secong face 19" nust not be
interpreted to nean that the third el enments 29 necessarily find
support exactly in the plane of the second face 19. For
exanple,, the third elenments 29 find support on bearing areas (not
shown) whi ch, SYREseR Ry 1¢ RY making it poesie dnennly the joiningstsseinde sdid  back
with 25 respezinesof sl dulsassambslies,zare thi9 in second directiold®0 wisletphicon of

these techni cghadildd e PstwalfgM se ensures the cohesion of the joining
of the first su%assenbly 13 wth the second 6 subassenbly 14 by

making it possible to apply the joining stresses in the solid zones
of sai d subassenbl i el argleyvartiysvayn second directions 30 which are
tangent to the first wall 10. In a noteworthy way: 5- the first

subassenbl y 13 and thfe AREQUMSIAAF 5T e ldcond subassembly 14
constituting the pump casing 2 are joined hy means of third elements 29 which
pull said first and second subassemblies 13, 14 one toward the other in a
~ manner so as to apply tightly, one against the other, the fifth faces 22 of the
rigid elements 16 of each first subassembly 13 and second subassembly 14,

10 - the second wall 11 of each first subassembly 13 and second
subassembly 14 extend beyond of the first face 18, and comprise a face which,
referred fo as the sixth face 31, extends in a second plane 32 paralle! o the
fifth face 22 of the same first or second subassembly 13, 14, but set back with
respect to this fifth face 22, in a manner such that when the fifth faces 22 of the

15 first subassembly 13 and of the second subassembly 14 rest one against the
other, the sixth faces 31 of these subassemblies 13, 14 are.spaced apart by a
predetermined value "E", such that an interstice 33 remains between them,

The adoption of these technical features ensures a perfect isostatism
of the assembly.

20 The adoption of these technlical features aliows a structure fo be
given to the pump casing 2 that simplifies the manufacturing radically, at
whatever level that may be, i.e. In particular when the manufacturing comprises
the steps of casting and machining.

As will be more apparent later on, the adoption of these features
25 allows a pump casing 2 to be constructed comptising a first and a second
subassembly 13, 14 which are adapted to comprise numerous common
features, or even be identical.



constituting the punp casing 2 are joined, by neans of third

el ements. 29 which pull 'said first and-second subassenbl-ies 13, 14
one toward the other In a manner so as to apply tightly, one agai nst
the other, the fifth faces 22 of the rigid elements 16 of each first
subassenbly 13 and second subassenbly 14, 10- the second wall 11 of
each first subassenbly 13 and second subassenbly 14 extend beyond of
the first face 18, and conprise a face ich, referred to as the
sixth face 31, extends in a second plane 32 parallel to the fifth
face 22 of the sane first or second subassenbly 13, 14, but set back
with respect to this fifth Lace 22, in a manner such that when the
fifth faces 22 of thi dEequahsRotewRIHYsEyHPT atieast Ave o saidiisstaad saeond
subassenbl y 1subagsembjiee 1394, it firstiwell dOliconnibied & tht kgt @@send 16 of
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features 25 allows a punp casing 2 to be constructed conprising a
first and a second sEdvass®p] fiskdne kbonktivedd 8y 8 tRgRRLHRAR df heGREPT | S€
nuner ous comMm@gmicagures, or even be identical. 7 In an equally
not ewort hy way, on at |east one of said first and second

@ D

10 Advantageously, this thinned zone extends in 2 first plane 26
substantially parallel ta the joint face or joint plane15.

The adaption of these features allows any elongation or shortening
of the first wall 10 to be absorbed by elastic deformation of the connecting part
24,

15 Each cutout 23, situated set back with respect to the first face 18,
likewise constitutes an accommodation for a second element 27 intended fo
ensure the tightness between each of the opposite ends 71, 72, 81, 82 of an
elongated rotor 7, 8 and the rigid element 16 in which the cutout 23 under
consideration Is situated,

20 The second element_ 27 ensures a tightness called "dynarmic®, i.e. a
tighiness effective during the rotation of the rators.

As is apparent in the drawing, each cutout 23 consists of a bore
which comprises a first bearing area 231 for a first element for guiding in
rotation 8 of an end 71, 72, 81, 82 of rotor 7, 8 and a second bearing area 232

25 fora second element 27 intended to ensure the tightness between an end 71,
72,81, 82 of the rotor 7, 8 and the rigid element 16 at the level of which this
end is situated. ‘



subassenblies 13, 14, the first wall 10 is connected to the rigid

el ement 16 which bears it through a connecti-ng part 24 which elicits
a displacenent of said first wall 10 in a -first direction 25
substantially orthogonal to the joint face or 5 joint plane 15, and

this by elastic deformation of said connecting part 24. In a
preferred enbodi nent, the connecting part 24 is constituted by a zone
of the rigid elenment 16 which borders the first wall 10. For

exanple, this zone is constituted by a thinned part of the rigid
el ement 16. 10Advant ageously, this thinned zone extends in a first

pl ane 26 substanti all arallel to the joint face or joint planel5.
The adoption of theséﬁ?@g&e"égaﬁwt&‘ﬁgn éérﬁ‘ﬁesép@ﬂg%ﬁqﬁdﬁob?' &ipdivaardn ng of
the first wal rotaipn andibe atfaiinnsed theydiftarent rotorsde B aravsyinchinoniaéd.t he
connecting part 24. 15Each c.utout 23, situated set back with respect

to the first face 18,.:d. ] I tut an co ation.faor a

second el erreni Zg inpghdéeoégt%g?@n@@ﬂékt%g ﬁ%ﬁoﬁg@gerﬂgﬁ%ﬁm@ﬁ@ﬁ%f

the opposite &hakthgpumpsasing 2 igeongeciahion pusiodd andten cover@8and t he
rigid elenent 16 in which the cutout 23 under consideration Is
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i ntended to ensure the,tight nes et we n-en ;
subassembly 1§a second su assen?brlly ?4 is provided with bores which

10 pass right through the rigid element which they comprise, and the rotors have
their ends which traverse said bores in a manner so as to extend beyond the
second face of the rigid element under consideration.

The means for driving the rofors 7, 8 in synchronized rotation can be
connected to the ends which pass through said bores in such a way as to
15 extend beyond the second face of the rigid element under consideration.

Preferably, the first subassembly 13 and the second subassembly 14
are provided with bores which pass right through the rigid element 16 which
they comprise, and the second face 19 of the rigid element 16 of said first and
second subassemblies 13, 14 bears at least one cover 28 which closes off said

20 bores tightly.

Preferably, the sixth faces are spaced apart by a value "E" ranging
between some hundredths of a millimeter and some tenths of a millimeter.

Within the limit of the value of the spacing apart of the sixth faces 31
(thermal dilatation), the prolongation of the second walls 11 which bear them

25 cannot affect the fitting together of the fifth faces 22.

In a way also notable:



72, 81, 82 of the rotor 7,8 and the rigid elenment 16 at the |evel of
which this end is situated. 8 Al t hough this has not been
represented, each rotor 7, 8 is driven in rotation, and the rotations
of the different rotors 7, Bare synchronized. As is apparent in
Figure 2, one of the constituent subassenblies 13, 14 of the punp
casing 2 is connected to a housing 17 and to a cover 28. 5Although
this has not been represented, it is considered that it is the
housi ng 17 or the cover 28 which shelters a nechanismfor drive in
synchroni zed rotation of the different rotors 7, 8 housed in the punp
casing 2. To permt drive of said rotors 7, 8, at |east one of said
first subassenbly 13 and second subassenbly 14 is provided with bores
which io pass right through the rigid el engnt which they conprise,
and the rotors have their ends which traverse said bores in a manner
so as to extend beyond the second face of the rigid el ement under
consi deration. The neans -bkdeastiohe/éfiige fifthdaceodoisheriirstBubddsSyhe g oz ed

rotation can be copaesbedsibasdehBlyeROShMYERRnPagst RE gD hadl g 1BRY es
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el ement under con erarion.
hé per% eralrbghtness of the compression chamber 5 at the leve! of the two

5 fifth faces 22 placed resting one against the other,

- at least one of the sixth faces 31 of the first subassembly 13 and of
the second subassembly 14 which are situated vis-a-vis, rest one against the’
olher through the agency of at least ane second gasket 38 which ensures the
peripheral tightness of the space situated between the first wall 10 and the

10 second wall 11, in spite of the interstice 33 of predetermined value "&" which
remains between these sixth faces 31.

For example, at least one of the fifth faces 22 of ihe first
subassembly 13 and of the second subassembly 14 comprises a groove 34
receiving a first gasket 35 qui co-operates with the other fifth face 22.

15 Other technical solutions enabling accommodation of the first gasket
exist, and are not described because they belong to the slate of the art,

The phrase "at least a first gasket 35" and the phrase "ai least a
second gasket 36" mean that made use of is at least one tightness element
andfor that the action of each tightness element can be supplemented or

20 reinforced by use of a tightness material joined by coating.

The first gasket 35 and the second gasket 36 ensure a static
lighlness, i.e. a tighiness between fifth faces which are immobile one with
respect to the other, or sixth faces which are immobile one with respect to the
olher.

25 In the drawing, the first gasket and lhe second gasket have the
appearance of a gasket of toric type, but it is a question of possible solutions for
achieving each of said gaskets.



Preferably, the first subassenbly 13 and the second subassenbly 14
are provided wth bores which pass right through the rigid elenment 16
whi ch they conprise, and the second face 19 of the rigid el enent 16
of said frrst and second subassenblies 13, 14 bears at |east one
cover 28 which closes off said 20 bores tightly. Preferably, the
sixth faces are spaced apart by a value "E" rangi ng between sone
hundredths of a mllinmeter and sone tenths of a mllineter.

Wthin the limt of the value of the spacing apart of the sixth faces
31 (thermal dilatation), the prolongation of the second walls 11

whi ch bear them 25 cannot affect the fitting together of the fifth
faces 22. In a way al so notable: 9 - at |l east one of the
fifth faces 22 of the first subassenbly 130and of the second
subassenbly 14, which rest one against the other, bears at |east one
first gasket 35 which co-operates with the other fifth face 22 and
ensures the peripheral tThefrsigsskebds drivdhecsmomidagsicdB6 edradyaiondstat fidt he

level of the two Gidkeh, §ragese BAmed BGRshnE 884 &Rfd her,
- at least one of ¢f. Q&eto%ueﬁ%df aces %Qﬁof the fi r%ﬂ%ﬁg‘i@g etd%ﬁfget

of the second subassenbly 14 which are situated vis-a-vis, rest one
agai nst the other throu the agency of at | east one second gasket 36
whi ch ensures the peri p%@ﬁﬁdoﬁtpgﬁfﬁé@ste@mlcﬁiﬁ%ﬂf@%@'@il@ﬁPer&cefd;htmsa/ﬁen
the first wall d0lhagdmpigesidochgmberidendalf the siaceimwitgh the firef Auldreulates 4.
interstice 33 of predet erm' ned val ue "E" which remains bet ween t hese

sixth faces 31. & faces
52 of the first SHQ%%QS N X 11}? Seﬁ‘ r jCﬁl‘Lﬂd Eﬁ@%&:dé’ﬁbeof%e ﬁftlﬂﬁ% é&ef 4two
conprises a groove eeervr 'F?'Q 0 R ?30’3‘3" gﬁ‘i’”gctﬁmBﬁ alfR's
with the ot her fi##Re? %_eférag?/ersal positioning, male 37, female 38, sa as to enable the

relative transversal positioning of the two first and second subassemblies.

10 In an advantageous embodiment, the fifth faces 22 are fiat, and the
complementary positioning elements comprise pins 37 engaged in bores 38
made in each bearing area for joining, constituted by a fifth face 22.

The adoption of these technical features ensures a strict positioning
of the first and of the second subassembly 13, 14, one with respact to the
15 other.

When the pump casing 2 is intended to receive at least two
elongated rotors 7, 8 whose Jongitudinal axes 70, 80 are situated in a same
third plane, the bearing area for jeining, made up of the fifth face 22 of each
first or second subassembly 13, 14, has two complementary elements of

20 transversal positioning, male 37 and female 38, which are situated in said third
plane 38.

In this way, the positioning of the two subassemblies 13, 14 of the
pump casing 2 is not affected by micro shifts caused by the succession of
cycles of heating and cooling undergone by the pump.

25 Generally, the first and the second subassemblies 13, 14 which it
comprises are composed in such a way that the joint face 15 is situated at
belween one quarter and three quarters of the distance which separates the
first faces 18 opposite said assembled first and second subassembiies 13, 14.



| SO her technical solutions enabling accci mmobdation of the first
gasket exist, and are not descri bed because they belong to the state
of the art. The phrase "at least a first gasket 35" and the
phrase "at |east a second gasket 36" nmean that nmade use of is at

| east one tightness elenent and/or that the action of each tightness
el ement can be suppl enented or 20 reinforced by use of a tightness
mat eri al joined by coating. The first gasket 35 and the
second gasket 36 ensure a static tightness, i.e. a tightness between
fifth faces which are inmmobile one with respect to the other, or
sixth faces which are immobile one with respect to the other. 25In
the drawi ng, the first gasket and the second gasket have the

appear ance of a gasket of tonic type, but t i's a guestion of

possi bl e solutions for achieving each of said gaskets. |ID

The first gasket 35 and the second gasket 36 can al so consist of flat
gaskets, or can be forrreﬁ'rf’é‘?fa‘?hééﬂ?sﬁ'%ﬁ“‘h‘h§§?@ﬁélS‘dﬁasmbéﬁ‘@I.1‘&1‘ehidsiited
on the faces to beompiisesdre composed such that ifidjeintfdoptd iosituafed shietantially in
techni cal feat ur eshenride@sthpIstaed whititbaees il fdcbe1EQFRERSSHON

chanber 5 and of tég?erﬁﬁ&gﬁstiaﬂd%ﬁ@s@gﬁepib{i)%twfHji d circul ates 4

The bearing areas for joining are nade u the' fifth face 22 of two
first and second subassenblies intended to be joined having

conpl enent ary efenents of & #deRtpY 1gpe Betdeahnigelifend rosneritsaior efempig, e
38, so as to enablfgmingdhe mimpt dasieg € bpmesmesr o alfirsparsi df eatand satfassdmebit Wo
first and second sypas@sMEré Rentical.

In any case, the adoption of these last technical features simplifies
the machining of the compression chamber 5, but also the machining of the
10 bores which constitute, on the one hand, the first bearing areas 231 intended 1o
receive the first elements for guiding in rotation @ the ends 71, 72, 81, 82 of
elongated rotors 7, 8 and, on the other hand, the second bearing areas 232
intended to receive the second elements 27 ensuring the tightness between the
ends 71, 72, 81, 82 of the rolors and the rigid element 18.

13 When the pump casing 2 has at least one first channel 40 which
permits the injection into the chamber of a third fluid 41, referred to as dilution
fluid, and this from the exterior of the compression chamber, at least this first
channel 40 intended fo route the third fluid 41, introduced through an entry
situated in the rigid element 16 and expelled into the compression chamber 5

20 through ai least one exit orifice 42 situated at the level of the third face 20, is
made in the thickness of said first wal] 10.

The third fluld 41 is symbolized by arrows which emanate from the
exit oriffces 42.

The adoption of these technical features permits the routing of the
third fluid 41 to any appropriate place in the compression chamber 5.

[
h

In a first embodiment, the second wall 11 of each first and second
subassembly 13, 14 is formed by duplicate molding.



10l n an advant ageous enbodi nent, the fifth faces 22 are flat, and the
conpl ementary positioning elements conprise pins 37 engaged in bores
38 made in each bearing area for joining, constituted by a fifth face
22. ' The adoption of these technical features ensures a
strict positioning of the first and of the second subassenbly 13, 14,
one with respect to the 15 other. \Wen the punp casing 2 is intended
to receive at |least two elongated rotors 7, 8 whose |ongitudinal axes
70, 80 are situated in a sane third plane, the bearing area for
joining, nmade up of the fifth face 22 of each first or second
subassenbly 13, 14, has two conplenentary el enents of 20 transversa
positioning, male 37 and female 38, which gre situated in said third
pl ane 39. In this way, the positioning of the two
subassenblies 13, 14 of the punp casing 2 is not affected by mcro

shifts caused by the sucgess'.oq‘jof C ﬁl Fn?; fﬁf Qeﬁti nﬂ and coal i ng}
under gone by the punp. 2 Efé’ﬁdérllga Fi?c% ETPPPRENtRTSqeRY Wl Rf sach Tirst
subassenbl i es 13, 9 SGEend fubageembhiS; tH8 fasmed busiplicstaamelding ofcrsegontay

that the joint fadeetdip!ideniciiteithe Gut mbtel tovstintingnies fiistavali¢o. and t hree
gquarters of the distance which separates the first faces 18 opposite

sai d assenbl ed first andas8eiydo sHRASFEIRMLAS: (igeoo‘;léll a”JTI f each first.
Preferably, the,f t b 4T ERE RSt ¢
Compr 1 965 ar e comBBL e PSR RBH 1418 AT Bupledte e o assepno

substantially in material difierent from the first malerial constituting the first wall 10.

The adoption of these technical features makes it possible to simplify
considerably the manufacture of the pump casing 2.

When the pump casing 2 houses two elongated rotors 7, 8 disposed

10 parallel in the compression chamber 5 comprising a first orifice for admission
44 of the second fluid 6 and a second orifice for outflow 45 of said second fluid
6. the rigid element 16 of each first and second subassembly 13, 14 comprises
a second channel 46 which opens out into the first face 18 through an aperture
which, constituting one of said first orifice 44 or second orifice 45, is provided

t5  with a plane of symmelry 47 which is, on the one hand, situated at mid-distance
between the longitudinal axes 70, 80 of the elongated rotors 7, 8 and, on the
other hand, perpendicular to the third plane 39 which contains the longitudinai
axes 70, 80 of said rotors 7, 8.

The second channel 46 is delermined by lransverse sections which
20 each have a plane of symmelry 47 which is, on the one hand, situated at mid-
distance between the longitudinal axes 70, 80 of the elongated rotars 7, 8, and,
on the ather hand, perpendicular to the third plane 39 which contains the
longitudinal axes 70, 80 of said rotors 7, 8.

The adoption of these technical features ensures a symmetrical
35 temperalure distribution in each first and second subassembly, in particular an
identical temperature distribution at the level of first elements for guiding in
rotation which are accommodated in each first and second subassembly.

In effect, the hot fluid evacuated from the compression chamber 5
carries the same quantity of heat on both sides of the plane of symmetry 47.



the m ddl e of the distance which separates the first faces 18
opposite said assenbled first and second subassenblies 13, 14. 5The
adoption of these |last technical features permts, for exanple,

form ng the punp casing 2 by nmeans of a first and of a second
subassenbly 13, 14 which are identical. In any case, the
adoption of these |ast technical features sinplifies the machining of
t he conpression chanber 5, but al so the machi ning of the 10 bores
whi ch constitute, on the one hand, the first bearing areas 231
intended to receive the first elements for guiding in rotation 9 the
ends 71, 72, 81, 82 of elongated rotors 7, Band, on the other hand,
the second bearing areas 232 intended to receive the second el enents
27 ensuring the tightness between the end$® 71, 72, 81, 82 of the
rotors and the rigid element 16. 15Wen the punp casing 2 has at

| east one first channel 40 which permts the injection into the
chanber of a third fl ui dEach first efdyererd subasasmicly 31t edhich litebmprisasnd t hi s

f [1 om t Ihe gxt eri 08 pgéseid&e aQBIE bESAinly SNARBEE, orathe biRAhd Miified Athid. )
channel 40 intendg AR D ' It roug
an entry situated 0;11 ﬁg%g% ; E‘ %{%it@ag?égnr%é\ﬁaﬁ%r g%ﬁgﬁel 8%9#%?%5 %E'eang’
conpr essi on chanmber 5 FodgRPERIGHEL G R RRT] Spieh qoteins the
situated at the’ | BpENIpE RER7Q P PepafddelersTp8. i s made in the Thickness
of said first wall 10. The third fluid 41 is synbolized by
arrows which emanate fr orhetddeptien bt theseitédnaied feblures reinforces the uniformiter

adoption of thesepbeghitirfidt dfsgdlishes permts the routing of the 25
third fluid 41 to any appropriate place in the conpression chanber 5.

In a first enbodi nent, the sgco&d wall 11 of each first and second

subassenbly 13, 14 is fdPARBYB)RERAIP e aEles RgisRepnd orifice for exit 45 of

said second fluid 6 is well shaped and disposed in the subassembly which

o comprises it in such a way as to allow the removal by gravity of any
condensates (not shown) situated in the lower part of the compression chamber
5.



12 According to a second enbodi nent, the second wall 11 of
each first and second subassenbly 13, 14 is forned by duplicate

nol ding of a second material identical to the first materi al
constituting the first wall 10. According to a third
enbodi nent, the second wail 11 of each first 5 and second subassenbly
13, 14 is fornmed by duplicate nol di ngiof a second material different
fromthe first material constituting the first wall 10. The
adopt i on ofHE meeeMS BEFIBEE THEMVERSIONARE ASFOQISNBl € to sinplify
consi derably the manufacture of the punp casing 2. Wen the punp
casing 2 houses two elongated rotors 7, 8 disposed to parallel in the

conpr essi on chammmp&a@mmavmgrwd@bfd W8lled®hil whRh frermigdime ot @atichlorof
t he second for outfl ow 45 of Z’SI d second

se fIC

i o 6o st T dn BPaRERTS SEPar Rat Mer i ot 1355 PoREbaP S B 0BHEIY
f13 léllsconwm]ﬂﬁes:cm sfecssndng hf}fﬁmﬁ céfpidasioh beipg @Sccﬁhﬁlls?éﬁ By tnlaend bmt
ace thro a ur.e whic canstituting one of s i rst
or i i co aqegit WerBRiHrd S aich; £50RG JoialleRd dfeenae Bt bt So
symet ry 4dcbrwhesdion chamber,t he one hand, situated at m d-di stance

bet ween the | ongitudi nal axes 70, 80 of the el ongated rotors 7, 8
and, on the other hand, perpendicular to the third plane 39 which

contai ns the | ongét tidi miaks beiag gidided Sﬂrotﬂ'tiosabdutrtlméit)bﬂgimdir&l aXdaehysipgond
channel 46 is determne by syerse ctlons ich .20 each have a
pl ane of symmetry 4$?e H " errg (gﬁs ﬂsfﬁ‘amsm?%ruawé'agat" rotaﬁlon,
m d- di st ance bet vveeposnthmed ahtynetlmcéi qfadppasdtmenﬁ@ whia tiudsetrbiersetontgize,ed
rotors 7, 8, and, on the other hand, perpendicular to the third plane
39 which contains the |ongitudinal axes 70, 80 of said rotors 7, 8.
The adoption of thete deblavalkd shelthaving, ensoe ese amasgmaﬁ'rrs*tiwmll whibh

tenperature distri bHétEﬂﬂ?éﬁhg%gmnIe' Jfg'gesfﬁr?lﬂggﬁo nc%aﬁ'l'ﬁ?.ﬁ eQPe &g her

particular an identrcal ature
first elements for g@nddlarsgcmrrd walt ehich exighisaroane trecirstrwasidsitreal centaneach

first and second Suaﬁa% ?rmleydedf ecwcul%ﬁm%ff{h%cffrst flhﬂe hot fluid

evacuated fromthe conpression 8 carries the sane quantity of
heat on both sides of the plane of synmetry 47.

* said pump casing being made up of two subassemblies, referred to as
first and second, which are assembled along a joint face orthogonal to
the longitudinal axes of the rotors,

» each first subassembly and second subassembly wherein it comprises
a rigid element which, cast in a first thermally conducting material, has
two opposite faces, being a first face and a second face, with

- situated beyond the first face,

+ on the one hand, the first wall which, cast with this rigid element,
extends orthogonally to said first face and is

-+ transversally delimited between two opposite faces, referred
to as third face and fourth face, the third face delimiting the



13 Each first and second subassenbly 131 14 which it
conprises possesses a plane of symmetry 47 which is, on the one hand,
situated at m d-di stance between the | ongitudinal axes 70, 80 of the
el ongated rotors 7 8, and, on the other hand, is perpendicular to the
third plane 39 which contains the $ |ongitudinal axes 70, 80 of said
rotors 7, 8. The adoption of 14 hese technical features
reinforces the uniformty of the tenperature distribution.

I'n an advant ageous way, adim;breaéi&n chemp@ciarealgr thel ertf %ceeefdrtsmfﬂ:ﬁngf)fa
said second fluid 6 is vve gg and o‘b%p(%sea}]l n the subassenb
which to conprises it in® ’653'9”%“”5 F3Hifhe renoval by
gravity of any condensat es (not shown) situated in the |ower part of
t he conpressi on chanber I_NI NG .TH | ON ARE
AS FOLLOWS: * 1. Pund %@Pﬂawﬁa{\?}'ﬁéﬁ bﬁ%tﬁ?@ ‘?ﬁ%\?ﬂ E‘%ﬁ“?ﬁé Feashinnen

pernmits the circulation béarmgfaréaﬂbrj‘oimngimth the fifth face wif affird subassembly

heat -transfer nedium at Ieast t| al 0 a. chapber . of
conpression of a second f13fcEd '?é@g ‘@Hc%'émpg%gmlq'%@eby

means of at |east two elprmgmcemantaonsr,somltcboné&am aguimprgsibgdi nal
axes, are situated in said conpression chanber, the rotors being
guided in rotation about their |ongitudinal axes by the el enents,
referred to as fi estonghenthet sarfd)thegaecdndgall whucbbatbhmnrrmgshéliyweﬂdat

the | evel of opposit n t.0Or onpri
doubl e-wal | ed shel | Sésf?ge a‘%ngtaHé‘qgﬁ'g e folif oo HRE el Wi heing
determ nes the vol umthoﬁtariy@onmnqhmekssammchhfdmer, and, on the other

hand, a second wall which extends around the first wall with a

certain spacing intended for the circulation of the first fluid,
- situated set back with respect to the first face, cutouts which each constitute

at least one accommodation for a first element for guiding in rotation of one of the
opposite ends of one of the rotors,

wherein the first subassembly and the second subassembly constituting the
pump casing are joined by means of third elements which pull the one toward the
other in a manner so as to apply tightly, one against the other, the fifth faces of the
rigid elements of each first subassembly and second subassembly, and

wherein the third elements consist of tension rods which:
- each extend in a second direction orthogonal to the joint face and of which
at least certain ones pass through the space situated between the first wall and the

second wall of each first subassembly and second subassembly, and

- find support at the level of the second face of each rigid element which
comprises one of said first and second subassemblies.

2. Pump casing according to claim 1, wherein on at least one of said first and

second subassemblies, the first wall is connected to the rigid element which bears it



said punp casing being nade up of two subassenblies, referred to as
first and second, which are assenbled along a joint face orthogonal
to the longitudinal axes of the rotors, each first subassenbly and
second subassenbly wherein it conprises a rigid el enment which, cast
inafirst thermally conducting material, has two opposite faces,
being a first face and a second face,4gMth - situated beyond the
first face, on the one hand, the first wall which, cast with this

rigid el e”ﬁFﬁughQé(E@rﬂ%‘ét[@ bB@gﬁr@J é%lté% §|§lech1ér§tof fs@ﬁieflrﬁn\gaﬂ $ alirst

conpression chanber laterally, the fourth face constituting a surface
of exchang@"&ffieh atheoena de tf‘Pdeﬂt facq'oﬁ‘ﬂﬁ thiziibyaglestia Fefeiraaiiopy of seiff t h

face whi Chcdﬂﬁé¢tm?§3aﬂt | east one bearing area for joining wwth the
fifth face of a first subassenbly or second subassenbly with which it
nmust be joined along the joint face in a manner so as to constitute a

punp casing, &) Pul® &isligradiamithg hhmimerond, Wwidrbinvdaick tuxt sNdsed set
orthogonal | y,to said fi slquf ce and araIIeI to the fourth face of

the first | Wt FSPEC, et et I H@P cernistltes o pEcaRunepatign forma

f ace, second élemahEitteneéd asisui thd tifiAgedetéent d2eh bf theto Ff)@éil% ends
cut out s whi,ch ?ach onstl tcg%e at, | east onﬁ ﬁgqco ation fqr a.first
i i€

el ement f o 2JFWCAGTTROF BRI Sgid SRR iy Hpder cppeidgptions  of

t he r ot or ssituated. vvherel n the first subassenbly and the second
subassenbly constituting the punp casing are joined by neans of third
el ements which pull the one toward the other in a manner so as to
apply tightly, 40Rempgasing kcdomingiolesy onk léthiel deirhs fl 3 8 swiafreihhe ri gi d

el enments of each first subassenbly and second subassenbly, and
wherein the third el enents consist of tension rods which:

each extend i n-#&sbcbadassentlyiaod tbe shoygunsubassenitie cyrsiiting zﬁtﬁeplampi of

whi ch at |(ﬁ§1ﬁ? dBﬂh&' bggﬁn%al?%F ti‘f ity Pféeact?hfﬁhl%ﬁap%ﬂ c}H@teﬁ db§éc§ﬁ§ n

the first con I rst” subassenb
second sulsd g@ﬁmbyes @nd toward the other, in a manner so as to apply tightly, one against

the other, the fifth faces of the rigid elements of each first subassembly and second
subassembly,

- the second wall of each first subassembly and second subassembly extend
beyond the first face and comprise a face which, referred to as the sixth face,
extends in a second plane parallel to the fifth face of the same first or second
subassembly, but set back with respect {o this fifth face, in a manner such that when
the fifth faces of the first subassembly and of the second subassembly rest one
against the other, the sixth faces of these subassemblies are spaced apart by a

predetermined value "E", such that an interstice remains between them.
5. Pump casing according to claim 4, wherein:

- at least one of the fifth faces of the first subassembly and of the second
subassembly which rest one against the other, bears at least one first gasket which
co-operates with the other fifth face and ensures the peripheral tightness of the
compression chamber at the level of the two fifth faces placed resting one against
the other,



- find support at the level of the second face of each rigid el enent
whi ch conprises one of said first and second subassenblies. 16

t hrough a connecting part which elicits a displacenent of said first
wall in a first direction orthogonal to the joint face, and this by
el astic deformation of said connecting part. 3. Punp casing
according to claim1 or 2, wherein eagh cutout situated set back with
respect to the first face, |ikew se constitutes an accommodation for
a second el enent intended to ensure the tightness between each of the
opposite ends of an elongated rotor and the rigid el enment in which

t he cutout underatdeastiode chtheosixthJacsstafdbefirst subassemilly apdmb theaseaogd

accordi ng étﬁ)a@&éfn ?vhﬂ;fh & esnﬁ 24 s vfso rest ofB&S in@t the other mréJcéﬂ i st

subassenbl y and t secon asse constlt asl ng
are joi nedawcwebﬁtde@ﬁt mﬁ|8ﬁ@0r1§i| Wﬁtw%er@wr%@ peamfwrahtlbmeemdf the
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apply tightly, one agal nst e other, the fift hfaces of t rigid
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the second wall of each first subassembly and second subassenbly
extend beyond the first face and conprise a face which, referred to
as the sixth f&c&UmPERHRG aFFPIdng de #W eafe thearlaimsel te &, thereinfihp

face of theasingearéa st @{m@%@ﬁﬁlﬂ@&lb@éﬁ%ﬂhﬁw,fad@utoﬁ% hn%@kanw §ébond

respect to this fifth race, in gnner such that when the fif
faces of tHWeassemblies intended ip by iaRgd bave ﬁ@ﬂ@'@@@ﬂ@rys%fag%fér%ﬁr@n%\@ﬁa’one
agai nst t hmstibhiag, mbkeark fetﬂmé ag egciPh w&eéet@ew@mmidme Fafsvepated

apart by redet epm ed v E" that an interstice remains
bet ween ttﬂ—ftjpt'omng °¥the ﬁﬂ‘{%&cf’%s 8‘?@{’]?‘?@' to claim4, wherein:

- at |east one of t he flfth faces of the first subassenbly and of the
second subasse V\/n ch rest one agai nst .t her t | east
one first gaskét P(ﬁ?SE‘g e Y %yt%etcﬁetn%tc Sfitpy a?i@gengﬁ‘g?o
ensures t twcpmmnp&tersﬂl lebstgtatonelsagaiéd troterse dhep ewstudinal che@sbefr whith tane
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the first wall and the second vvaII, in spite of the |nterst|ce of

predet erm ned ¥apyap Esinictdtding T8iaRy oRE LIMBRICILNES 1T Xhtkr&iR G8S first
and the second subassemblies, which it comprises, are composed such that the joint
face is situated at between a quarter and three quarters of the distance which

separates the first faces opposite said joined first and second subassemblies.

9. Pump casing according to any one of the claims 1 to 8, wherein the first
and the second subassemblies which it comprises are composed such that the joint
face is situated in the middle of the distance which separates the first faces opposite
said joined first and second subassemblies.

10. Pump casing according to any one of the claims 1 to 9 and having at least
one first channel which permits the injection into the chamber of a third fluid, referred
to as dilution fluid, and this from the exterior of the chamber, this body comprising at
least this first channel intended to route the third fluid, introduced through an entry



6. Punp casing according to any one of the clains 1 to 5, wherein the
bearing area for joining constituted by the fifth faces of two first
and second subassenblies intended to be joined have conpl enentary

el enents of transversal positioning, male and fermale, in such a way
as to enable the relative transversal positioning of the two first
and second subassenbl i es. 7. Pygmp casing according to any one
of the clains 1 to 5 and intended to accomodate at | east two

el ongat ed élﬁfeﬂ-:rdsin tﬁé‘ﬁg{b%éd{'@h@%&p%@%t@ﬁhé"@ﬁrﬁﬁe@sﬁ aiatrﬁb% ?rﬁl%
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face of ealeAstianesxit grificeesityated o thedevapi tize(tfmi fagarys ma@emvtbethlckness of
conmpl ement gyjyfikl wgents of transversal positioning, male and fenal e,
which are situated in said third plane. 8. Punp casing
according to any one of the clains 1 to 7, wherein the first and the

second subassenbl | _Emp \@erﬁ% abéor&ﬁgﬁts bffSne %‘i‘%&@l%‘?% uchntlmt mkhe

joint face is 3 ]Eed%gﬁt et ween quarter and three qluarters of the
i st ance viieERd wepat saadtstandsepand M@é%efrem\p@sfpwds%v rolfe e # casdt
and seconddapilvassasinggs. 9. Punp casing according to any one

of the clains 1 to 8§, wherei n the first and the second subassenblies
which it conprises are conposed such that the joint face is situated

in the mddle af Pbmpdmtr@momigctm ér%parﬁe’vlbﬁﬁwet &gindsi 1 &3 16,2888 ein the
sub

opposite said d secon asse lies. ) 10, Punmp
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one first aéswonematdriatideptimabiottise filsembteyigicbhstiutingtibe filkewalhanber of a
third fluid, referred to as dilution fluid, and this fromthe
exterior of the chanber, this body conprising at least this first
channel i ntenddd. Pompoasingtdveotdinigr driyuord of thier dalmeetdtd ho,ouigdreiarthe
entry 18 i
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| evel of tawecond mfﬁr@b@ﬁerﬁst fmmﬁtafmstmmedahcmwegﬁfefwiwiffl rst wall.
11. Punp casing according to any one of the clains 1 to 10, wherein
the second wall of each first and second subassenbly is forned by
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19 16. Punp casing according to any one of the clains 1 to 15,
wherein each first and second subassenbly which it conprises
possesses a plane of symretry which is, on the one hand, situated at
m d- di st ance between the | ongitudi nal axes of the elongated rotors
and, on the other hand, perpendicular to the third plane which
contains the |ongitudi nal axes of saigrotors. 17. Punp casing
according to any one of the claims 1 to 16, wherein the second
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17. Pump casing according to any one of the claims 1 to 16, wherein the
second orifice for autflow of the second fluid is well formed and disposed in the
subassembly which comprises it in a way so as to permit removal by gravity of any

* condensates situated in the lower part of the compression chamber.

18. Pump including a pump casing according to any one of the claims 1 to 17.



