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Di spl acenment nmachi ne for conpressible di 5 18 e vention -
relates to a displ acenent rrgirﬁrﬂeo 0 3f”§r8§ar‘rpruassi bll e g&i%‘,mi n particul ar

a dry-running vacuum punp, having at |east two shafts with rotors

whi ch are designed as helical profile bodies and whose 10 profiles

intermesh |i ke gears during the rotation and run free of contact

relative to one another, the |ead - df the helical profile bodies

decreasing fromthe i nl et to the outlet. In a known
di spl acenent machine of this type (DE 15 195 30 662 A), two interneshing

profile bod|§§sg1§ceﬁengs§gchlgg letd %ronﬂi“é ] o&ﬁéﬁ n volune at the

i nl et I's volunme then noves et end during
rotation>f the rotors. In the process, corrpre55| on takes pl ace, since

the | ead decreasegnandi dfent s xtél%tee@clt@,sed &i@gl\éﬁfaneﬁf@l AR iRRCONES
smal | er %owards the o

u}Hiet en hi s %’tﬁ corrpre55| | e
medi um i s deFPYereoFPToRF RS M€ l%nd Jt"b R "r](-?tr Hﬁ‘néﬁﬁpressed
in the procegacudiie pumd; nhawdng at cl"éa@tng:vdoeadhaﬁtéalwnlt;h predeees t he

conpr essi on Qﬂ&char asdetggeggeoélggvi ﬂglg.i id\bq:[gﬁ%.e ‘bodies and whose
10 profiles intermesh like gears during the rotation and
run free of contact relative to one another, the lead
of the helical profile bodies decreasing from the inlet
to the outlet.

In a known displacement machine of this type (DE

15 195 30 662 A), two intermeshing profile bodies are
used. The latter enclose a certain volume at the inlet
end, and this wvolume then moves to the outlet end
during rotation of the rotors. In the process,
compression takes place, since the lead decreases and

20 thus the enclosed delivery volume becomes smaller
towards the outlet end. In this way, the compressible
medium is delivered from the inlet end to the outlet
end and compressed in the process. The continuously
changing lead certainly produces the compression but

25 has the following disadvantages.

Since the lead decreases immediately at the inlet
end, the delivery volume is smaller than would
correspond to the lead directly at the inlet end. This
leads to a restriction in the suction capacity. On the

30 outlet side, on account of the decreasing lead and
reduction in the delivery volume up to the end of the
rotors, compression still takes place continuously, so
that there are pressure differences between the

N instantaneously last delivery volume not yet opened and

35 the following delivery volume, and these pressure
differences, via unavoidable gaps between the rotors
and the walls, give rise to a backflow of the medium
into the delivery volume following from the inlet side
or into the following delivery volumes, as a result of
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Since the | ead decreases imediately at the inlet end, the delivery
volume is smaller than would correspond to the lead directly at the
inlet end. This | eads to a restriction in the suction capacity. On the
30 outlet side, on account of the deér®asing |ead and reduction in
the delivery volunme up to the end of the . rﬁ rs',.con‘%r SSi sgill
takes pl ace dBHGHMubhE ydelivery Qapacityp, s W R s BrFEUCHH-f ef BRices

between the the powéaniapaeysithd asdlulne i 9€r yheoldeld veaty Hamipenedtand 35
the follow del iver vol une,._and, these sur . | fferences,
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- 2- \%hi c%eﬁeeé%get??vg%?fdgapg%\%taogs ¥¥€ev)é'\nsse redu%%%. &El%s%%ﬁ;e‘ power
i nput, the voterEespond® d&o vetBechdmad &t thehe owtlaht &m%bpentng at

the outlet enshisidiecdisidCloss ofi 8LiciBh&y ¥BkUTRs. On account of the
constantly 5 decreasing |ead, hfxs rﬁt yet assuned the val ue
Cht Otphet

whi ¢ch
corresponds to t I ButiRYengnge  3S t’°coﬂ§?ﬁ%&%bl% | 0SS
of efficiencydissladement machifieé obfecthef tipei nmentioneds &b pthei de a

di spl ace%nt. brreﬁgc:lj}i:.ryfng(') f v%ﬂ]fcﬁypgxﬂfg:}.{:g neg %o}:ge favourable pumping
behaviour and in which the delivery capacity 1is
increased.

The solution according to the invention consists
in the fact that the helical profile bodies are of

15 double-start design, and the leads at the inlet end and
outlet end of the helical profile bodies are constant,
and in between the lead decreases continuously from the
largér lead at the inlet end to the smaller lead at the
outlet end.

20 The lead is therefore constant at the inlet end.
As a result, the original delivery volume is of the
size corresponding to the lead at the inlet end. This
delivery volume is not decreased by the lead decreasing
immediately. The region having a constant lead at the

25 inlet end advantageously extends over at least one turn
(360°). A constant lead is also provided again at the
outlet end and is smaller than the lead at the inlet
end. As a result, the abovementioned problems of the
backflow are very greatly reduced, since an essentially

30 constant pressure prevails over one turn or even
several turns. The final pressure of the pump is thus
also reduced. At the same time, the power input is
reduced on account of the smaller delivery wvolume.

v Located between the two regions having constant

35 1leads is the section in which the lead at the inlet end
is reduced to the markedly smaller lead at the outlet
end. This profile 1is the most favourable from
thermodynamic aspects.



7 ]

10 béginning whi ch exhibits a nore favourabl e punpi ng behavi our and in

whi ch the delivery capacity is I ncreased. The sol ution
according to the invention consists in the fact that the helical
profile bodies are of 15 double-start 3esign, and the leads at the inlet
end and outlet end of the heli calﬁgrofi | e bodi_e-sL are constant,, and
in between the | eRiSRIGRINt RERIROBBsRYS! FERFRABLY knowyerm ¥Rt t he
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aspects.

regions having a constant lead are provided at the
inlet end and outlet end, and these regions deliver the
15 1liquid normally without compression, since otherwise no
reasonable pumping action could be achieved on account
of the requisite large gap widths referred to. Since
these pumps are not of the generic type and the
problems with the delivery of 1liquid are completely
20 different than in the case of compressible media, the
displacement machines according to the invention cannot
be inferred at all from these pumps.
In addition, as far as can be seen, the rotors of
the previously known displacement machines are single
25 start. In the displacement machine according to the
invention, the helical rotors are double-start in order
to be able to be balanced more effectively, which is
absolutely necessary for high rotational speeds. In
addition, the heat dissipation is increased due to the
30 Dbetter distributed gap flows. This heat dissipation is
not problematic in the liquid-delivering displacement
machines of the prior art.
The leads at the inlet end and outlet end are
. advantageously constant over at least one turn. For
35 compressing gases or for achieving a good vacuum, it is
especially advantageous if the lead at the outlet end
is constant over at least two turns. This results not
only in better sealing and less backflow but also in
better dissipation of the heat of compression. In a
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-3- Di spl acenment machi nes are certainly known in which t he

rotors at the inlet end and outlet end in each case have constant | eads
(G 2 227 057 B, EP 0 183 380 B1). However, these displacenent machi nes
are intended for 5 the delivery of |iquids which nay contain entrapped

gas. Since Lliquids cannot be conpressed to an appreci abl e

degree, the g8pYnFuPRINGeRCENT MDYt dike heatnaf { aempressdent dueddlo very

space nust betHeneBguLeRAGn :Ln '\fblxﬁﬁé;han& tHeYhehbPabs Ebﬁﬂk@ssﬁ%ﬁ de1| ow

durin the 10 ¢ ression t t he gaps, in accqordance _ wth
pressgre di ffEPeﬁgg)bé@ﬁrﬁﬁst h%tp %’?‘EF’-’E‘P .2k ghatthe °ut|1§§so?|’%‘ﬁl &o

punpi ng acti ohohgepornsidet eat achéewathe poih€Jiont bBani Nthér&Pdss am;ae : ead
are provi %ed %RSEE%FFQ IF &t Cg%gg_utlet end, and these regions deliver

the 15 [|i"qui d hor since otherw se no o
reasonabl e punpi ngThet | oumbexl d dfe duhimeyedwer acelpiael theof 1ehd rdguisite

| arge gap wﬂdeeﬁsesﬁgre%gehas %4y%§ﬁﬂdeé{fé& 8?&t%ﬁ§r98£d9£ﬁégg g “ef'c

type and the pr o I very of Trqul € comnp
di fferent thaRRfnPUMR-case of conpressible nedia, the dlsplacenent

nmachi nes accor di ngaho tagpeaﬁamuyon ¢adbfkrable bebbﬂfa%‘i'bﬁ;d: at ol | fham
t hese pu In_addition, as far as, Ca:@? seen, the rotors of
Tghe

t he prev{@zsl FLRRORASHED) RATRIRS rmdhi RAL G t?-?rn Sthe t vacuym he
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doubl e-start {5 C4H pe driven by separate electric motors, the
angular positions of the shafts being determined with
resolvers, on the basis of the signals of which the
15 motors are electronically synchronized, and the shafts
having gears which intermesh and whose angular
clearance is less than that of the profile bodies. The
rotors are therefore not driven via gear units but are
driven in a completely non-contact manner by separate
20 electric motors, the purpose of the gears merely being
to prevent the sensitive surfaces of the rotors from
coming into contact and being damaged in the event of
failure of Ith_e electronic synchronization. Instead, the
gears will come into contact first, which causes no
25 problems, in particular if they are provided with an
appropriate surface.

If a differential control for the speed of the
motors is provided, the pumpability and the reliability
of the pump will be further increased. For example, if

30 liguid penetrates into the pump, both. rotors are
uniformly affected; the difference will change only
slightly. On the other hand, if the control were to be
carried out at a preset value independently for both

> rotors, very large speed changes would have to be

35 effected at both rotors if the rotors are suddenly
braked by penetrating liquid.

Three-phase motors having a pei:manently magnetic
.rotor as drive have proved to be especially expedient
for operation.
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the displacement machine of Figure 1.

As shown in Fig. 1, two shafts 3, to which
intermeshing profile bodies 4 are fastened, are mounted
with bearings 2 in a pump casing 1 composed of a
plurality of parts, the profile bodies 4 drawing in the
medium to be delivered in the pump space 5 from the top
through a connection 13 and discharging it at the
bottom through openings (not shown). The shafts 3 and
the profile bodies 4 are driven by electric motors 6, a
separate electric motor 6 being provided for each shaft
3. Two intermeshing gears 7 are provided at the bottom
on the shafts 3. The motors 6 are electronically
synchronized by means of resolvers 8. 1In adverse
operating conditions, if the electronic synchronization
is insufficient, the gears 7 come into contact £first,
since they have a smaller angular clearance than the
rotors 4. Normally, however, the gears 7 are not in
contact, so that 1lubrication of these gears may be
dispensed with.

Rotors according to the invention, in which the
lead decreases from top (inlet end) to bottom (outlet
end), are shown in Fig. 2. In the inlet region, the
lead S; has a constant value over at least one turn.
The same applies to the lead S; at the outlet end,
which is also constant there but substantially smaller
than the lead S; at the inlet end. In this case, the
region of constant lead S; advantageously extends over
at least two turns of the rotors 4. Between inlet end
with lead S; and outlet end with lead S;, the lead S,
changes continuouély from the value S; to the value Sj.
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10 di spl acenent machine, in particular wiwthin the vacuum - range, is

obtained if provision is nade for the shafts to each be driven by
separate electric notors, the angul ar positions of the shafts being
determned with resol vers, on the basis of the signals of which the 15
notors are el ectronically synchroni zed, ®and the shafts having gears
whi ch internesh ang i\/\_m,hose angul ar clearance is less than that of
the profile etk rotors are therefore not driven via gear units
but are driven in a corrpl etely non-contact manner by separate 20

electiic mtqs, PRGSO 08050 TP Shy DEL0dr e hgapLeverl the

sensitive su ors and being
damaged in t pamnientlay a drrsaimmrm vaeu@memmu ché‘]mgr@rﬁ zheashn.
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expedi ent eratj,on.
P pro é) odies (4) are constant, and in between the

lead (S;) decreases continuously from the larger lead
15 (S1) at the inlet end to the smaller lead (S3;) at the
outlet end.
2. Displacement machine according to Claim 1,
chai'acterized in that the leads (S;, S3) at the inlet
end and outlet end are constant over at least one turn.
20 3. Displacement machine according to Claim 2,
characterized in that the lead (S3) at the outlet end
is constant over at least two turns.
4. Displacement machine according to Claims 1 to 3,
characterized in that the shafts (3) are each driven by
25 separate electric motors (6), the angular positions of
the shafts (3) being determined with resolvers (8), on
the basis of the signals of which the motors (6) are
electronically synchronized, and the shafts (3) having
gears (7) which intermesh and whose angular clearance
30 is less than that of the profile bodies (4). _
5. Displacement machine according to Claims 1 to 4,
characterized in that it has a differential control for
the speed of the motors (6).
> 6. Displacement machine according to Claims 1 to 5,
35 characterized in that the motors (6) are three-phase
motors having a permanently magnetic rotor.
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-5- The invention is described belowwith reference to an

advant ageous enbodi nent and the attached draw ngs, i n which: Fig. 1
schematically shows the <construction of a5 di spl acenent machi ne
in which the invention may be used; and Fig. 2 shows profile
bodi es according to the i-avention; which may be used in
connection with t he di spl acenent nmachine of Figure 1. 10 As
shown in Fig. 1, tw shafts 3, to which i nterneshing profile
bodi es 4 ar a¥satadred, are nounted with bearings 2 in a punp casing 1

conposed of a P @l alobnfintd Mdchidd S dF ObbhSr88Hi B e mdadni Ng in the
mediumto be delivered in-the punp space 5 fromthe top-15 through a

connection 13 artheli ddlspﬂ.glqeg\enu méchiine for babmpneswidigh mpdhangs (not

‘shown). The .sha @:;p a el egtric
notors. 6, a:&b E”ts‘fle|ct):§'jtir e el &t r %%{)gbbel %3‘“3‘} oéﬁgg{ﬂ fglrg‘}g'égh g af t

3. Two i nt erymast e eshafysadd) prdindaptars h&bdﬁhbﬂhZ@reoﬂesu-medshafts
3. The mDIQLS hd fEL1 %EBEH@' Cblifes = EMNCHRDI Zﬁﬁoé’é! 52821 0ks

resol vers 8., I n adverse per at | ng condl tions, If e electronic
synchr oni zatimfermesh slil}?guﬁqac"ﬁ'%n‘ﬁu tRe ‘?t%’b?'@nl ﬁP@ GO ab¥eeir st
since they hfvecongsaelt! efebagitar 1o eahancendtiterf hehe lead of the

helical profile bodies decreasing from the inlet to the
out:let,. is characterized in that the helical profile
bodies (4) are of double-start design, and the leads
{S1, S3) at the inlet end and outlet end of the helical
profile bodies (4) are constant, and in between the
lead (S,;) decreases continuously from the larger lead
(S1) at the inlet end to the smaller lead (S;) at the
outlet end.

Fig. 2
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25 rotors 4. Normally, however, the gears 7 are not in contact, so

that |ubrication of these gears nay be di spensed wi th. Rot or s
according to the invention, in which the |l ead decreases fromtop (inlet
end) to bottom (outlet 30 end), are shown in Fig. 2. In the inlet region,
t he | ead S1 has a constant val ue over at |east one turn. The sane
applies to the lead S3 at the outlet end, which is also constant there
but substantially smaller than the lead S[err] at the inlet end. In

this case, the 35 region of constant |ead f?zadvantageously ext ends over

at least two turns of the rotors 4. Betwegen | et end with lead S err]
and outlet end with lead S3, th egrS2 s continogp ylfromthe
value S[err] to the val ue S[erert w LF)Tgl 1 - 6-
Patent cl ai ns 1. Displ acenetf thy nelff or conpressible nmedia, in
particular a dry-running vacuum punp, fhavimgyat {east 5 tw shafts (3)
with rotors (4) which are design S hefN profile bodies (4) and
whose profiles internmesh i t s duri robatilon and run free of
cont act ' _ '
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relative to one another, the | ead of the helical profile bodies
decreasing fromthe inlet to the outlet, 10 characterized in that the

helical profile bodies (4) are of double-start design, and in that the
| eads (S[err], S3) at the inlet end and outlet end of the helical
profile bodies (4) are constant, and in between the | ead (S2) decreases
continuously fromthe |arger |ead 15 [,ekr]) at the inlet end to the
smaller lead (S3) at the . outlet en /'é 2 Di spl acenment machi ne
according to Caim 1, characterized in that the leads (S err],
S[err]) at the inlet end and outlet end are constant over at |east one
turn. 20 3. D spl acenent machine according to Caim 2,
characterized in that the lead (S3) at the outlet end i s constant over
at least two turns. 4. Displacenent machine according to Cains 1 to
3, characterized in that the shafts (3) are each driven by 25 separate
electric notors (6), the angul ar positions of the shafts (3) being
determ ned with resolvers (8), on the basis of the signals of which the
notors (6) are el ectronically synchroni zed, and the shafts (3) having
gears (7) which internesh and whose angul ar clearance 30 is |less than that
of the profi | e-hodi (4)Y 5. \D gpNace t NN ifhg to Cl ains
1 to 4, charaCteriyged \p that i as\a o\ farentilaly \dd Dy | f or t he
speed of the notofs : Di spl aganmen hi{n inol fo Geggns 1
to 5, 35 characteliz in {hat\the to (\6) \arelt ” Aase nof ors
havi ng a permanengly net i\c rgnor. on
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