1 Inprovenent In Rotary Displacenent Machines having Rotors of Asymetri cal
Profile The invention relates to an inprovenent in rotary displacenent

machi ries. 5 The invention concerns rotary displacenent machines intended to
recei ve conpressible fluids and able to be used as punpi ng machines, even as
engi nes. The invention concerns nore particularly, but not inalimting
way, the machi nes which conprise a housing and at | east two tw nned rotors,
i.e. a 1o first rotor and a second rotor, said rotors being nounted
rotating in said housing and driven in directions which are opposed, one
with respect to the other. The rotors are conventionally conposed of pieces
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The invention concerns more particularly, but:not in a Iimiting way,

the machines which comprise a housing and at least two twinned rotors, i.e. a

10 first rotor and a second rotor, said rotors being mounted rotating in said housing
and driven in directions which are opposed, one with respect to the other.

The rotors are conventionally composed of pieces of screw shape,
i.e. pieces comprising a core bearing one or more threads of which the pitch
can be constant or variable along the longitudinal dimension of said rotor.

15 In the housing, the screws form a ‘series of "chambers without
connections" for which the leaks due to operational play as well as to the
architecture and the geometry of the machine influence the volumetric
efficiency, the energy efficiency as well as the final pressure obtained.

Owing to the fact that the rotors mesh in the manner of toothed
20 wheels, one looks upon the thread or threads as each constituting a tooth
situated projecting on the central core.

The rotors can be represented in section according to a transverse
plane approximately orthogonal to the longitudinal axes of their core.

On the sections, one can observe the shape of each tooth, and, to be
25 precise, note that the outer contour of this tooth is defined by two opposite
flanks, i.e. a first flank and a second flank which each extend between



flanks, i.e. a first flank and a second flank whi ch each extend between 2
the core of the rotor being considered, and a portion of the tooth which is
sitfuated at a predeternined distance fromthe core and at the |evel of
which said first flank and second flank are connected. 5 One distingui shes
in general between three categories of rotors according to the cross
section of the tooth or teeth of these raotors, and, to be precise, rotors
Wi th cross sections referred to as mating, rotors with profiles referred to
as symmetrical, and rotors with profiles referred to as asymetrical. As
concerns the expression "rotors with mating profiles", it 1o characterizes

the use of rotors the prothelgse of thelretar ®elny coisidersd) ande di fferent and,
particularly, on the one hand, a first rotor equi pped with at |east one
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As concerns the expression ‘rotors with mating profiles”, it
10 characterizes the use of rotors the profiles of the teeth of which are different
and, particularly, on the one hand, a first rotor equipped with at least one tooth
having a first convex flank and a second convex flank, and, on the other hand, a
second rotor equipped with at least one tooth which can have

- a first concave flank and a second concave flank, or

15 - a first flank on which one can distinguish two consecutive portions,
which are a first concave portion and a second convex portion, and a second
flank on which one can also distinguish two consecutive portions, which are a
third convex portion and a fourth concave portion.

The manufacture by machining of this type of rotors with mating
20 profiles is relatively easy, and the essential difficulty resides in the calculation of
the profiles.

As concerns the expression "rotors with sections called symmetrical”,
it characterizes the use of rotors, on the one hand, of which the first flank and
the second flank of each tooth are symmetrical with respect to a radial axis

25 passing through the centre of the tooth, and, on the other hand, of which the
geometry of the section is symmetrical and similar for the two rotors.



25 passing through the centre of the tooth, and, on the other hand, of which
the geonetry of the section is symmetrical and simlar for the two rotors.
3 The calculation of the profiles and the manufacture by machining of this
type of rotors with symretrical profiles are easy, but the tightness derived
fromthe co-operation of the rotors in the zones of the tooth crests (upper

zones of the teeth) of the rotors is ingerfect which can negatively affect
the volunetric 5 efficiency of the machi'nes which contain them Concerning
the expression "rotors having asymretrical profiles,” it characterizes the
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The machines comprising rotors of this type are characterized by
their excellent performance in terms of volumetric efficiency and final pressure
obtained.

A drawback of this type of rotor is that their manufacture by
15 machining is rendered delicate owing to the presence of a peculiarity in the form
of an acute angle which is situated at tooth crest of the concave flank.

The performance of machines implementing rotors with asymmetrical
profiles is strongly linked, on the one hand, to the fineness with which the
aforementioned geometric peculiarity is machined, and, on the other hand, to

20 the manner in which the rotors are assembled and adjusted with a view to
obtaining a predetermined operational play.

Machines implementing rotors with -asymmetrical profiles and
variable pitch (WO-A-02/08609) make it possible moreover to obtain very good
performance, but the tolerances with respect to manufacture and assembly are

25 very constraining.

One will easily see that it is not possible to guarantee that the sharp
edge situated at the crest of the concave flank is uniformly machined along the
edge, so much so that in practice a sharp edge situated at the crest of the
concave flank thus exhibits deficiencies in regularity.



performance, but the tolerances with respect to manufacture and assenbly are
25 very constraining. One will easily see that it is not possible to
guarantee that the sharp edge situated at the crest of the concave flank is
uni formy machi ned al ong the edge, so nuch so that in practice a sharp edge
situated at the crest of the concave flank thus exhibits deficiencies in
regularity. 4 These deficiencies in machining translate into irregularities
in the operational play present between two concave flanks when they
co-operate along the screw, and |leaks will inpair the performance of the
machine. In addition, the edge at the crest of the concave flank is very 5
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the rotors of which are referred to as being of asymmetrical profile, and one
10 result which the invention aims to obtain is a machine that, while being of less
constrained manufacture, does not have as much reduced performance.

Another result which the invention aims to obtain is a machine the
performance of which is maintained over time.

To this end, the invention has as its subject matter a machine of the
15 aforementioned type in accordance with claim 1.

The invention will be better understood from reading the following
description, given by way of non-limiting example, with reference to the

attached drawing representing schematically:

- Figure 1 : in a top view, two twinned rotors, each with a thread of
20 constant pitch,

- Figure 2 : a sectional view of the set of twinned rotors of Figure 1,
along a radial plane relative to the two rotors,

- Figure 3 : on an enlarged scale, any one of the twinned rotors of
Figure 1, seen in section along a radial plane,

25 - Figure 4 : on an enlarged scale, a detail from Figure 3,



20 constant pitch, - Figure 2 a sectional view of the set of twi nned rotors
of Figure 1, along a radial plane relative to the two rotors, - Figure 3 on
an enlarged scale, any one of the twinned rotors of Figure 1, seen in
section along a radial plane, 25 - Figure 4 on an enlarged scale, a detail
fromFigure 3, 5 Figure 5 : a section of the nmeshing of the rotors of
Figure 1 in the plane V-V indicated in id Figure 1, - Figure 6 a section
of the meshing of the rotors of Figure 1 1n the plane VI-VI indicated inn
said Figure 1, 5 - Figure 7 a section of the neshing of the rotors of Figure
1inthe plane VII-VII indicated in said Figure 1, - Figure 8 a section of
t he meshing of the roFiguse 6f: &isgotian 4f the rmbshinglohittee sdtoghodfl Figofef $ér the t h

respect to tgﬁ?rpéo?wein}él%{géq@e ro&@ruw1sal d Figure 1, - Figure 9 on a large

scal e, a det one s'of Figure 1 ioin the plane I X-1X
indicated in said Figure 1, - Figure 10 : in a top view, two tw nned rotors,

each with a variabl e. Figdré@ asﬁbmﬂef%memﬁg@ﬂwadtow @MFl?ﬁret hen gt of
tw nned rotor ane relative to the two

f
rotors, 15 - x YE{/E@d'Cai‘%’ 'Q”é@ﬁﬂgSH r1a’v: gw IOtwo twinned rotors, each with

two threads of varlable pitch, - Figure 13 : a sectional view of the set of
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- Figure 8 : a section of the meshing of the rotors of Figure 1 in the
plane slightly offset with respect to the plane V-V indicated in said Figure 1,

- Figure 9 : on a large scale, a detail of one of the rotors of Figure 1
10 in the plane IX-IX indicated in said Figure 1,

- Figure 10 : in a top view, two twinned rotors, each with a variable
pitch,

- Figure 11 : a sectional view of the set of twinned rotors of Figure 10,
along a radial plane relative to the two rotors,

15 - Figure 12 : in a sectional view, two twinned rotors, each with two
threads of variable pitch,

- Figure 13 : a sectional view of the set of twinned rotors of Figure 12,
along a radial plane relative to the two rotors.

Referring to the drawing, one sees a rotary displacement machine 1

20 comprising a housing 2 and at least two twinned rotors 3, 4 referred to as of

asymmetrical profile, a first rotor 3 and a second rotor 4, said twinned rotors 3,

4, of which being mounted rotating in the housing 2 and driven in rotation about
their longitudinal axis 6.

In a preferred, but non-limiting, way, the longitudinal axes 6 of the
25 twinned rotors 3, 4 are parallel.



20 conmprising a housing 2 and at |least two twinned rotors 3, 4 referred to
as of asymetrical profile, a first rotor 3 and a second rotor 4, said
twinned rotors 3, 4, of which being nounted rotating in the housing 2 and
driven in rotation about their longitudinal axis 6. In a preferred, but
non-limting, way, the |ongitudinal axes 6 of the 25 tw nned rotors 3, 4
are parallel. 6 The twinned rotors 3, 4gare each made up of a core 5 on
whi ch projects at |east one helicoidal thread 7 which, seen in a
cross-sectional view of that of the tw nned rotors under consideration 3,
4, extends above said core 5 in the manner of a tooth 8, which tooth 8 5
has a first pr edet er Tihe édindiedenaddre 3, " 4'aré reaghdinade tup of Badorel 5tan whivh
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level of an uyRpPeanndPomPtdotivs, Whichftodth® tooth 8, said first flank 9 having
t he shape of an epicycloidal arc. The twinned rotors 3, 4 can be of

constant pitch type or of variable pitch type. In a noteworthy way, instead
of conprising a first fel dms @ fiestgredetennised dimeridiamkh"1i adieeoction\radal onal
shapes 91 and 101 of whi I i N,V y as to
forma sharp edge along t qﬁ@ﬁ@g}aﬁ?f‘@ ib{mé!t 9Pméﬁ{me¥|d MOI%L% &%al
first flank 9 has a nodi f¢U$ideratinn and algve 1hpspfacs a1 phinis fQiﬁr’and the | ength
of the arc are predetermned in such a way that said nodified shape 92 of

this first tlank 9 and the, GoAE PRSI Gonddve shape and a second flank
10 of convex shape which connect at the level of an upper
10 portion 11 of the tooth 8, said first flank 9 having the shape of

an epicycloidal arc.

The twinned rotors 3, 4 can be of constant pitch type or of variable
pitch type.

In a noteworthy way, instead of comprising a first flank 9 and a
15 second flank 10 the conventional shapes 91 and 101 of which connect at a first
point "W" in such a way as to form a sharp edge along the helicoidal thread 7:

- on the one hand, said first flank 9 has a modified shape 92, of
which the position and the length of the arc are predetermined in such a way
that said modified shape 92 of this first flank 9 and the conventional shape 101

20 of the second flank 10 each connect to one of the opposite ends "B" and "C" of
a short segment, referred to as connecting segment 12, which, by its presence
along the entire helicoidal thread constitutes a helicoidal surface 13, referred to
as flattened, eliminating the presence of a sharp edge,

- on the other hand, said connecting segment 12 has, in a direction
25 radial to the longitudinal axis 6 of that of the twinned rotors 3, 4 under
congsideration, a second predetermined dimension "L", such that the ratio of the
second dimension "L" over the first dimension "h" ranges between 0.005 and

0.1 (five thousandths and one tenth).



20 of the second flank 10 each connect to one of the opposite ends "B" and
"C'" of a short segnent, referred to as connecting segnent 12, which, by its
pr.esence along the entire helicoidal thread constitutes a helicoidal
surface 13, referred to as flattened, elimnating the presence of a sharp
edge, - on the other hand, said connecting segnent 12 has, in a direction
25 radial to the longitudinal axis 6 of f#hat of the twinned rotors 3, 4
under consideration, a second predeterm ned dinension "L", such that the
ratio of the second dinmension "L" over the first dinmension "h" ranges
between 0.005 and 0,1 (five thousandths and one tenth). 7 \When each tooth
of the twi nned rotor&han each toatkof thedwinnea otars 8, #lisdéfiriedipyia dirsidlaok@ f 1 ank
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of that of the twinned rotors 3, 4 being

In a likewise noteworthy way:

- the conventional shape 91 of the first flank 9 and the circle, referred

to as addendum circle "F" which circumscribes that of the twinned rotors 3, 4

being considered, have a point of intersection "W", referred to as first point "W",

15 situated on a straight line "D1" which passes through a second point "O"

situated on the longitudinal axis 6 of that of the twinned rotors 3, 4 being
considered,

- the modified shape 92 of the first flank 9 and the circle "F" have a

point of intersection “Z", referred to as third point "Z", situated on a second

20 straight line "D2" which passes through the second point "O" and forms with the

first straight line "D1" a first angle alpha, the value of which is able to be
approximated by calculation according to the first equation

77y _ 2 2(y2 _ 2
ArcCos[ I*(L-2Ra} + H (I’ ~2LRa+2Ra )}

2H*Ra (- L+Ra)

25

with the values of the parameters



considered, - the nodified shape 92 of the first flank 9 and the circle "F"
have a point of intersection 'Z", referred to as third point "Z", situated
on a second 20 straight |ine "D2" which passes through the second point "0"
and forms with the first straight line "D" a first angle al pha, the val ue
of which is able to be approximated by cal cul ation according to the first
equation ArcCos LZ(L-Ma)' +H2(LZ-2LRa+2Rg2) [ 2HZRa(-L+Ra) ] 25 with the
val ues of the paraneters 8 "Ra" which represents the outer radius of that
of the twinned rotors 3, 4 being considered, "L" which represents the
relative value of the connecting segnent 12 in one direction radial to that
of the twinned rotors 5 "Bl w@immremmmtha heteragdius wddhalf oft the twiriredi ve

val ue corresponding to thg é@f@'bﬁ the outer radius "Ra" and the
val ue of a radius "Rp" which separa es t ‘ongi tudinal axis 6 of the core
5 froma point of the connecting segnent 12 which is closest to this
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the first straight |ine "d3}fosBbnding %6 MARBRIRo MRIRSN BREOMRI KIS Ra"
and the value of a radius "Rp" which separates the
longitudinal axis 6 of the core 5 from a point of the connecting
segment 12 which is closest to this longitudinal axis 6,

10 e "H" which represents the center distance of axes between the
twinned rotors 3, 4.

The modified shape 92 of the first flank 9 and the outer surface 51 of
the core 5 connect at a point "A".

In a manner also noteworthy, the connecting segment 12 is inclined
15 with respect to the first straight line "D1" of a second angle beta whose value is
able to be approximated by calculation according to the second equation
Arc Cosine (H/ (2 Ra))

with:

- "H" which represents the center distance of axes between the
20 twinned rotors 3, 4, and

- "Ra" which represents the outer radius of that of the twinned rotors
3, 4 being considered.

In practice, the position of the modified shape 92 of the first flank 9
can be adjusted by bringing about an oscillation of the support of the
25 conventional shape 91 of said first flank 9, of a first angle Alfa about the point O.



able to be approxi mated by cal cul ation according to the second equation Arc
Cosine (H/ (2 Ra)) wth: - "H" which represents the center distance of
axes between the 20 twinned rotors 3, 4, and - "Ra" which represents the
outer radius of that of the twinned rotors 3, 4 being considered. In
practice, the position of the nodified shape 92 of the first flank 9 can be
adj usted by bringing about an oscillatioryof the support of the 25
conventional shape 91 of said first flank 9, of a first angle Al fa about the
point 0. 9 The connecting segnent 12 is inclined with respect to the first
straight line "D1" of a second angle beta, this second angl e being adjusted
such that al ong theThatcormecthg cxn'gﬂadntt‘re gsidaclinedf witherdspeohda thet finss 3, 4,
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shar p edge. erformance with respect to tol erances of 15
machi ni ng and assenbly wil I thus be clearly less, while providing a

A machine conforming to the present invention has instead and in
place of the conventional sharp edge a helicoidal surface 13 made up of a
10 flattened region.

Such a flattened region can be machined easily and precisely, in
particular by means of conventional tools, ensuring fewer leaks than with a
sharp edge.

The variability of performance with respect to tolerances of

15 machining and assembly will thus be clearly less, while providing a

simplification of the machining of the twinned rotors and the possibility of
increasing the operational play of the machine without reducing performance.

Advantageously, the helicoidal surface 13 obtained thanks to the
presence of the flattened region remains a controlled surface, and this
20 regardless of whether the pitch of the rotors is constant or variable.

As concerns the flattened region, it is also desirable for its length 1o
remain small in relation to the tooth elevation in order to avoid the occurrence of
a localized leak (expression better known by the German term "Blasloch" "blow
hole") which is of a nature to reduce the performance of the system (Figures 7
25 and 8).

By way of illustrative example, for :



simplification of the machining of the twnned rotors and the possibility of
increasing the operational play of the machine without reducing perfornmance.
Advant ageously, the helicoidal surface 13 obtained thanks to the presence
of the flattened region remains a controlled surface, and this 20

regardl ess of whether the pitch of the rotors is constant or variable. As
concerns the flattened region, it is alsgpdesirable for its length to
remain small in relation to the tooth elevation in order to avoid the
occurrence of a localized | eak (expression better known by the Gernman term
"Bl asl och” "blow hole") which is of a nature to reduce the performance of

t he system (Fi gures 7a ragiuariBa8pt 6Bynmdsixtytiiviel rhillanetats) wadex oot elevation : 10

a radius "Fl apn i XN mbi hhIH n t "h"
ot 30 mm (¢ hy Py of OO FyfTTIEd) HiNmblohs), Bho Hal Fidth 16, adePBh ToGR B0 15 o
1 nm (one mi™M;(RBe &ilimetery 1 adius "Ra" of 105 nm (one hundred and five

mllimeters) and a 5 tooth elevation "h" of 60 nm (sixty mllineters), one
h idth "L" of flat O hegi 2 of 1.5 . point fi
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a tooth ebewvaothaievationdh’ a66enmraetynnilimétess)noné haeaewidih "Ldré flatiened wi dt h
"L" of flat 'g@gﬁq 1@e&|19%ngng(&{en%(gmzi\;eetdrwgl§rﬁétleg)| meters). 10 In the draw ngs,

the localize eak has been sy a sinple arrow, not marked, in
Figures 7 and 8. It nust be noted that the above-nentioned di nensions,
angl es and profiles-areadhes I'Rat of d30i inhi (orieh @updedathirgnalillimleters) hhd nust

I kewi se be nghidy bhdlont e o8 hANRELVERRIRR! Aififbler, 8RS has a width "L of

flattened region 12 of 2 mm (two millimeters).

10 In the drawings, the localized leak has been symbolized by a simple
arrow, not marked, in Figures 7 and 8.

It must be noted that the above-mentioned dimensions, angles and
profiles are defined to within the operational play.

It must likewise be noted that the mentioned characteristics are
15 applicable to machines comprising more than two rotors.

The rotors being of the same diameter, of different diameter, even
each having different diameters along their longitudinal dimension, remains
compatible with the present invention. ‘



15 applicable to machi nes conprising nore than two rotors. The rotors being
of the sane dianeter, of different dianeter, even each having different
dianmeters along their |ongitudinal dinension, remains conpatible with the
present invention. 11 Cainms 1. Rotary displacenent machine (1) conprising
a housing (2) and at least two twnned rotors (3, 4) referred to as being
of asymmetrical profile, of which a firgy rotor (3) and a second rotor (4),
said twinned rotors (3, 4), being 5 nounted rotating in the housing (2) and
driven in rotation about their |ongitudinal axis (6) these twinned rotors
(3, 4) each being nade up of a core (5) on which projects at |east one
helicoidal thread (7) which, seen in &laimss-sectional view of that of the
twinned rotors (3, to 4) being considered, extends above said core (5) in
the manner of a tooth (8), which tooth (8) has a first predeterm ned

di mension ("h" ) in af del%W diplacaticat mdchireh@ b@ﬁﬂir'ﬁslﬁ@laﬂhbuﬁhg@)(@ddﬁf t hat

of the tw nn

51 f
o e 0 el e 5 TR0 o B Aol °
flank (10) ommdnae‘xstsme(a)\/randra secoret totar (4) heaitl dwainedf rotors (aplp)erbeptgtl on

(11) of the to0] rﬁetg 8?ortarﬁ§' CinffHeSthoqui%@h éé)g)anﬁa\é‘nogn ﬁwh‘?ﬁt%ﬁaﬁeaﬁéuta'fheflr

eplcycI0|daI arc bein r‘acterized int I nst ead
conpri sing a lengityginabaxis (@ k (9) and a second flank (10) whose conventi onal
shapes (91) and (101) connect at a first point ("W) in such a way as to

forma sharp edge al ong the . wyinned rotors (3, 4) each being made up of a core (5)
on which projects at least one helicoidal thread (7) which,
seen in a cross-sectional view of that of the twinned rotors (3,
10 4) being considered, extends above said core (5) in the
manner of a tooth (8), which tooth (8)

e has a first predetermined dimension ("h") in a direction radial
to the longitudinal axis (6) of that of the twinned rotors (3, 4)
being considered and above the surface (51) of this rotor,

15 e comprises a first flank (9) of concave shape and a second
flank (10) of convex shape which connect at the level of an
upper portion (11) of the tooth (8), said first flank (9) having
the shape of an epicycloidal arc,

this machine being characterized in that instead of comprising a first

20 flank (9) and a second flank (10) whose conventional shapes (91) and (101)

connect at a first point ("W") in such a way as to form a sharp edge along the
helicoidal thread (7):

- on the one hand, said first flank (9) has a shape (92), referred to as

modified shape (92), whose position and length of arc are predetermined such

25 that said modified shape (92) of this first flank (9) and the conventional shape

(101) of the second flank (10) each connect to one of the opposite ends ("B")

and ("C") of a short segment, referred to as connecting segment (12), which by

its presence along the entire helicoidal thread (7) constitutes a helicoidal
surface (13), referred to as flattened, eliminating the presence of a sharp edge,



helicoidal thread (7): - on the one hand, said first flank (9) has a shape
(92), referred to as nodified shape (92), whose position and length of arc
are predeterm ned such 25 that said nodified shape (92) of this first flank
(9) and the conventional shape (101) of the second flank (10) each connect
to one of the opposite ends ("B") and ("C') of a short segnent, referred to
as connecting segnent (12), which by itsopresence along the entire
hel i coidal thread (7) constitutes a helicoidal surface (13), referred to as
flattened, elimnating the presence of a sharp edge, 12 on the other hand,
sai d connecting segnent (12) has, in a direction radial to the |ongitudinal
axis (6) of that of ths thevothesdands said cOBnectingtssigment ¢ t2ishabeired diractiscond

Oy Gver "t et A lodatkiclng? 5l (BP0 1R o IO nhnbdlaicie 48 el ®: 7
t housandt hs £9asidaeed, ensepondprefatennined-Aimsnaiond k's sechithatithenatiadf 816 zed in
that when eacdacohd@@inferision CL")tdver tivd fivaediniensns("i1'S raiges Setdebh mebsoand fir st

flank (9) an econd f ich are connected to an outer surface
(14) of suf)sgoaﬁt(ffsvzﬁtﬁwsmtﬁ#é?é %ﬁ%t‘%{?@r. | e of outer radius ("Ra"), instead
of this outer surface (14) being io connected to the shape of the first

flank (9) at a firstop@rdihide %&;}r&iﬁgﬂdﬁElaﬁnv‘ﬁlépaﬁa%tér&zﬁoihmrﬁt WInPe&dPe

al ong the helicoidal thread (/), out er .surtace % ) |z connected to the

shape of sai doﬂhr@? of thenwvinrad fRjorsHe, thisAsdined Py et fank {)anta sgeend ne

gpcor di ng Eo fanki M0} @hich, achaoantetedzed dnn outeat stiffecer d14)0 o@fsubtsfa&nialﬁpgnd g
i mension ("L%) r ! ' ey (0 t . an

0.1 (tive ¢ nouladieetdlfeof Ry 2%@??? b ntedo PO u? SBRLe Pl Byng 2, 273

di amet er r@ngiongesietitedhe shapg ohthe finskflanis ()50 anbinst RABT (WY adn suckiaemay i fty

mllinmeters (5238 f8¥ a sharp edge along the helicoidal thread (7), the outer surface (14) is

connected to the shape of said first flank (9) by the connecting segment (12).

3. Machine according to claim 1 or 2, characterized in that the ratio of

the second dimension ("L") over the first dimension ("h") ranges between 0.005

15 and 0.1 (five thousandths and one tenth), when the twinned rotors (3, 4) have a

diameter ranging between fifty millimeters (50 mm) and three hundred fifty
millimeters (350 mm).

4. Machine according to one of the claims 1 to 3, characterized in
that the connecting segment (12) is inclined with respect to the first straight line
20 ("D1") of a second angle beta, this second angle being adjusted such that along
the entire helicoidal threads (7) of the twinned rotors (3, 4), each helicoidal
surface (13) which connects to a first flank (9) of one of the twinned rotors (3, 4)
is able to extend substantially parallel at least to a zone of the first flank (9) of
the other of the twinned rotors (3, 4) which is contiguous to the connecting
25 segment (12) of this other rotor.

5. Machine according to one of the claims 1 t0 4 characterized in that
the connecting segment (12) is inclined with respect to the first straight line
("D1") of a second angle beta the value of which is able to be approximated by
calculation according to the second equation

30 Arc Cosine (H/ (2 Ra))



4. Machine according to one of the clainms 1 to 3, characterized in that the
connecting segnent (12) is inclined with respect to the first straight line
2Q ("D1 ") of a second angle beta, this second angl e bei ng adjusted such
that along the entire helicoidal threads (7) of the twinned rotors (3, 4),
each helicoidal surface (13) which connects to a first flank (9) of one of
the twinned rotors (3, 4) is able to exjgnd substantially parallel at |east
to a zone of the first flank (9) of the other of the twinned rotors (3, 4)
which is contiguous to the connecting 25 segnent (12) of this other rotor.
5. Machi ne according to one of the clains 1 to 4 characterized in that the
connecting segnment (Mi):is inclined with respect to the first straight l|ine
("DL ") of a second angle beta the value of which is able to be approxi mated
by <calculation according to the second equation 30 Arc Cosine (H/ (2 Ra))
13 with : - ("H") m("bﬁ?w@vﬁ%@f@gemﬁéheéwm&r distanan < dresaRelvasst iden t he
tw nned rot okginhéd rétdrs @nd),-and’ Ra") which represents the outer radius of
that of the twinned 5 rotors (3, 4) being considered. 6. Machi ne according
to any one of the claims 1 to 5, characterized in that : - the conventional
shape (91) of the fi+ ¢RA") avtlich 99prasentshibecoutet eadius affethat df ttbe awiraddendum
circle ("R") I | BGi ki he one of the twinned 1o rotors (3, 4)
under con55| déé@t#@h?’ Rg'vg%g’h%@?ﬁe}& of intersection ("W), referred to as
first point ("W), situated on a straight line (Ti") which passes through a
second point ("0") sé.tMatieifle@ecblting wnany o pRkhasiaing 6)tod, dhasdcteizedhe

tw nned in that :

- the conventional shape (91) of the first flank (9) and the circle,

referred to as addendum circle ("F") which circumscribes the one of the twinned

10 rotors (3, 4) under consideration, have a point of intersection ("W"), referred to

as first point ("W"), situated on a straight line ("D1") which passes through a

second point ("O") situated on the longitudinal axis (6) of that of the twinned
rotors (3, 4) under consideration,

- the modified shape (92) of the first flank (9) and the circle ("F") have

15 a point of intersection ("Z"), referred to as third point ("Z"), situated on a second

straight line ("D2") which passes through the second point ("O") and forms with

the first straight line ("D1") a first angle alpha, the value of which is able to be
approximated by calculation according to the first equation

20

2y _ 2 2(r2 _ 2
ArcCo{—L(L 2Raf + HXI? ~2LRa+2Ra )}

2H*Ra(~L+Ra)
with the values of the parameters

o ("Ra") which represents the outer radius of that of the twinned
25 rotors (3, 4) being considered,



rotors (3, 4) under consideration, - the nodified shape (92) of the first
flank (9) and the circle ("F') have 15 a point of intersection ("Z"),
referfed to as third point ("Z"), situated on a second straight line ("D2")
whi ch passes through the second point ("0") and fornms with the first
straight line ("D1") a first angle al pha, the value of which is able to be
approxi mated by cal cul ati on according to4he first equation 20 ArcCos
i](L-2Ra)2 +H2(L2 -2LRa+2Ra2) [ 2H2Ra(-L+Ra) wth the values of the
paranmeters ("Ra") which represents the outer radius of that of the tw nned
25 rotors (3, 4) being considered, 14 ("L") which represents the relative
val ue Sf t he contr;ecti ng qdgdpeviicl ¥8preisanisnihedrgliatdiel oalueadii #e tontdwingof the
tw nne rotors being congsj 1 oL : i
corresponding to the di f?%ggﬁe@gftggi %gﬁgtﬂtécggﬁeﬁh}%zﬁu@%?’z t%t?(rﬁ"g\ég t he
val ue of a radius ("Rp") relare hequpeengideredhthe maggitedaiohane axlptivg sluef t he
fﬁre I(5) f{ogq a }oo' nt of don@spErding Clo ﬂfbhwreﬂée (bb%hee\%ﬁ"tﬁé ?§te€|r_@§ﬁ:‘1§t to f
is longitudinal axis ich represe .center. distance o
axes bet \?\esen 10 the twi E{ﬁéﬁl)raﬁf@i %\%yegf 8 Fadils r(]'IFfpng Whic separafjes the
longitudinal axis (6) of the core (5) from a point of the
connecting segment (12) which is closest to this longitudinal

axis (6),

¢ ("H") which represents the center distance of axes between
10 the twinned rotors (3, 4).



