DEVI CE FOR PRODUCI NG AN ARCHI MEDES SCREW The present invention
rel ates to device for producing an Archi medes screw, inproving the
nmet hod of manufacturing Archi medes screws by assenbling sectors of
the prior art. These screws are used for nmanufacturing systens for

metering or punping viscous fluids, |iquijds containing solid matter,
or solids in powder in 5 powder or granule form and behavi ng as
vi scous fl uids. More specifically, this invention is

particularly useful for sinply producing systens for netering or
punpi ng corrosive liquid products or in thc form of granul es.

The principle of the Archinedes screw has existed for nore than 22
centuries. Throughout all countries and all ages, nunerous sol utions
for producing such 10 equi prent have been inplenented. The reference
wor ks on the design and production nethods for Archi nedes screws
drafted by M Davai ne and dating from 1835 and 1846 present the prior
art on these techniques. The main production nethods consi st
generally of making the threads from helicoi dal sections wel ded,
adhesi vel y bonded or nechanically fixed to a central shaft made from
metal or wood. 15 Sone screws are produced by machining in the nass.
A variant nmakes it possible to produce the threads by filanmentary v
w ndi ng. Many conpani eBEVEVEFQRIPRGDIEANMANCARCHIMEDESSCRBW t he sal e
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The turns of each section are connected by progressive reduction of
its 25 thickness until termnating on a very fine edge in the form
of a bevel. This solution allow ng manufacture by successive stacking
of the sectors |leads, during use of the screw. to the deformation of
the junction areas of the turns resulting fromthe introduction of
solid particles between the connection areas of the sectors. A very
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this turn. This t Creates a support fac on the sectron of
t he t hread0 Thustlclﬂer when itps odasesf jance fruits such as grapes. This phenomenon is

considerably amplified when fluids comprising fibres are present. Blockages of
material then occur. The service life of the screw is thereby rapidly reduced.

An Archimedes screw produced by assembling sectors is known for example



4 Archi medes screw by successively fitting the sectors the entire
face of which is pressed on the follow ng thread w thout |eaving
sharp edges or gaps that may degrade theyfunctioning of the screw.
Sectors with a single thread and a high pitch are particularly easy
to 5 manufacture in short runs and are perfectly suitable for
produci ng short screws enpl oyed for manufacturing netering systens,

or for produci Ag.sSGleisyhiTERSY L0 WAL Y Sfont . sBhdN, ey 988001171,
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The device according to the invention remedies these drawbacks. It is a case

20  of an assembly of sectors with a turn having a particular geometry enabling them to
be fitted together after assembly on a shaft. This geometry does not allow the
formation of gaps or edges that may degrade the performance of the screw. These
sectors comprise in fact, according to a first feature, a single thick turn corresponding

to only one pitch of the screw. This thread follows a helicoidal curve and terminates

25  in a plane inclined by a particular angle. The thread does not therefore terminate in
an edge that may become sharp at the ends. This thread is connected to a core having

a sinusoidal shape parallel to that of the thread and the total height of which
corresponds to the pitch of the screw. The form of the core allows a stacking of the

turns and an interleaving maximising the contact surface. This same core is hollow

30 and comprises a shape enabling it to be fitted on to the shaft. According to a second
feature, the helicoidal curve defining the contour of the core is offset from that of the

turn by a distance corresponding at least to the thickness of this turn. This offset

creates a broad support face on the section of the thread. Thus the user produces an



5 connecting area of the core following in particular a path parallel
to the path of the turn; sai d opening intended for the passage
of the shaft has a pol ygonal cross sectign; 5- the body formng the
core and the turn of each sector consists of a noul ded plastic piece;
- said opening of an end sector passes right through said end sector,
sai d opening having a reduction in internal cross section
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According to particul ar enbodi nents: The core conprises one or
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SCrew. Archimedes screw, and in which the sectors are interleaved in one another on a shafi,
without the formation of gaps or sharp edges, so as to form the helicoidal spiral of
the Archimedes screw.

15 According to one embodiment, the sectors have termination faces of the turn,
each termination face being inclined by an angle with respect to the shaft of the
sector so that the termination faces mutually in abutment of two successive sectors of
the Archimedes screw are able to allow a transmission of torque between said two
successive sectors.

20 According to embodiments taken alone or in combination:

- said angle of inclination between the termination face of the turn and the
axis of the sector is between 0° and 50°, and preferably between 15° and 30°;

- said angle of inclination between the termination face of the turn and the
axis of the sector is 25°%;

25 - each sector comprises, apart from said thread constituting the turn of the
Archimedes screw, a core provided with an opening intended for the passage of a
shaft, to within the fitting clearance, said sectors being intended to be fitted on said
shaft to produce the Archimedes screw;

- the sectors have at least one connection area between cores, said areas being

30 intended to be mutually in abutment between two successive sectors of the
Archimedes screw, said connecting area between cores on the one hand and the
termination face of the corresponding end turn of said sector on the other hand

constituting a support surface, non-planar, in particular without any ridge, the



25- The central recess enabling assenbly on a shaft is hexagonal in

shape. The central recess enabling assenbly on a shaft is
cylindrical in shape with a key groove. 5 The central recess enabling
assenbly on a shaft is square in shape. - The connection of the turn

on the core is radiate or at a right angle. 30The thread is nmade from
metal or thernoplastic polynmer or thennosetting material or

te. Ci o S ¢
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i nventi on al sotuegncerns an Archi medes screw obt ai ned by successive

interl eavings of sectors of a devi cordin o die.invention. The
nccompanyt ng_dr aw g trepue af Bt fErifCReshe R Haft talYBRleha (IS
shows the devigetiosd front view and by way of non-limtative 5exanple
of a sector_with a thr nd a_lon i.tch. Fi gure 2 shows

rear view by way of tﬂ%ﬁ&gitﬁ’i‘?’% f}\‘?é“’%%g‘%?eetug’f(’fﬁa‘g‘e%ftgf USRS é&nod‘?deg
thread reveal i pigstichectvo hel i coi dal curves constituting the sector of
a long pitch. _Figure 3 shows by way of noH-

a hexagonal shape endifl PRIGINEDAN BdSerior PassesEeEty ‘é’l‘}lg ﬁgigtelgﬁg?‘teté&ngghe
the same shapegpehingWafing a ddetiGhaMtetniFerbRaEdtRE chacutR kdhaQ frfirsBadder
intended to constitute a stop for the end of the shaft and secondly a second shoulder
10 intended to constitute a stop for a fixing member, such as a screw, intended to
cooperate with said end of said shaft;
- the geometric definition of at least one sector is obtained at least by the
generation of a volume from a section and a sweeping of this section along a
generatrix formed by the helicoidal curve of the turn of said sector, the plane serving
15  as a support for said section, for generating the volume of the turn and the core,
being inclined by an angle identical to the angle of inclination between the
termination face of the turn and the axis of the sector;
- at least one of the sectors is a closed end sector, said turn of said sector
being extended by a closure disc with the same diameter as said turn;
20 - at least one of the sectors is an open end sector, one of the ends of the turn
of said sector terminating in a rounded free section.
According to particular embodiments:
- The core comprises one or more threads the length of which corresponds to
a single pitch of the screw.
25 - The central recess enabling assembly on a shaft is hexagonal in shape.
- The central recess enabling assembly on a shaft is cylindrical in shape with
a key groove.
- The central recess enabling assembly on a shaft is square in shape.
- The connection of the turn on the core is radiate or at a right angle.
30 The thread is made from metal or thermoplastic polymer or thermosetting
material or composite.
- The connection of the helicoidal curve of the turn and that of the core is

provided by a radiate shape.



Figure 4 shows an isonetric view of a thread show ng the bearing
face. Figure 5 shows the connection and continuity of the |lines of
the thread of the various assenbl ed sectgrs. 15Figures 6a, 6b and 6¢
show t he steps of the assenbly of the device on a shaft for formng a
section of an Archinmedes screw, for exanple consisting of three
sectors. Figure 7 shows a sector of a device for producing an

Archi medes screw, aﬁéﬂﬁlﬁgﬁﬁiotl ra?s?c%ﬂ@erf?sr 519 Ar& %B%elﬁlslzf'é% 5lﬂéih&gb Lessive
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produced by neans gp“ﬁwgggﬁggkégﬁgﬁggﬁggggetegg%ﬁggﬁtion
Figure 9 illustrat eligan Arsbhhwirddedevier mwfromi vibwaamcobg tvaayt ofp horehimitative

provi ded mﬁéh 25“&$g%%%g&ﬂ€&ﬁﬁ?@%?ﬁgmggﬁgﬁﬁagF produced by neans of a

devi ce accot di i e 10 is aviewin
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screw, illustratin h i Xi.n f an en ectqr to the end of the
Srart of sard Copmed SGphis B edine e SR hAEEIT ulRe hotiunge B kel ofa
with a variabl pppbi@h, provided with a closed end and an open end,

produced by nmeans of a device according to the invention. Figures 12,
13, 14, 15 and 16 ayiguFdspers ixwesoidepdinitalyeremgte a hrgaganglshrre engbling

nmeking up {he Qe mséﬁglga\’on%%hhft:cvﬂﬁlt thatsgdle isRagel BiduR 3 hiso shows the

Figures 12a, 12b are detailed views of the sector as illustrated in

figure 12, witbeadneaspbiefyeadri gure 12c is a table indicating, for
each Iine of said tfqg&rgil sh&i6s DASHAdRhEvivRIoHE hread showing the bearing face.

Figure 5 shows the connection and continuity of the lines of the thread of the
various assembled sectors.

15 Figures 6a, 6b and 6¢ show the steps of the assembly of the device on a shaft
for forming a section of an Archimedes screw, for example consisting of three
sectors.

Figure 7 shows a sector of a device for producing an Archimedes screw, as
known from the prior art, illustrating more particularly the bevel shape of the turn at

20  the connecting area between sectors.

Figure 8 illustrates an Archimedes screw, with a constant pitch, provided with
a closed end and an open end, produced by means of a device according to the
invention.

Figure 9 illustrates an Archimedes screw, with a constant pitch, provided with

25 a closed end and an open end, produced by means of a device according to the
invention.

Figure 10 is a view in section, along a plane passing through the axis of the
Archimedes screw, illustrating the fixing of an end sector to the end of the shaft of
said screw.

30 Figure 11 illustrates an Archimedes screw, with a variable pitch, provided
with a closed end and an open end, produced by means of a device according to the
invention.

Figures 12, 13, 14, 15 and 16 are respectively detail views of the sectors



5(in mllinetres) of the dinensions of the sector, as illustrated in
figures 12a and 12b. Figures 13a, 13b are detail views of the sector

as illustrated in figure 13, with dinensioning. Figure 13c is a table
i ndicating, for each line of said table, the possible val ues (in
mllimetres) of the dinensions of the sector, as illustrated in

figures 13a and 13b. 10Fi gures 14a, 14b are detail views of the

sector as illughrg @;Sjthle 'ArcanﬁbHe@ s, Wit MBS Ng. Figure 14c is
a table indicating, for each line of said table, the Fosm bl e val ues

(in mllimetres) ofFlgmes HiambHsaredstaged views ebthespctoras illpstiasadriafigere 17,
figures 14a an‘gltﬁL &engb es 15a, 15b are detail views of the sector
as illustrated I gure 5 wi t h 15di nensi oni ng. Figure 15c is
a tabl e indi catl ng Figuse 12seie h tdbienigdiodtingafod cachiine of sairbtaplesthe bossibleataluss
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sector as il ustr athgliresnl3h) lybraee deBail viewhoftthersnsir enilinsrat@Gkifigured 316¢h
is a table indj.catin for each line of said table, the possible
values (in m | cf'“g%% of the di nensions of the sector, as

[ :c | ust Ir ated in figwigse 1%ais anbleliabicathggfor e&hlﬁapfﬂaYd)taahegthdpbsaibﬂe valews
of a closed e cCi1s a bl e Ji.ndi catinhg, .for
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Figure 18 illustrates an Archi medes screw, provided with a closed end
and an open eriMepii¥iced by means of a device according to the

invention accordi nFikRe ONEs 8 HRGLABAIng, for each line of said table, the possible values
(in millimetres) of the dimensions of the sector, as illustrated in figures 14a and 14b.
Figures 15a, 15b are detail views of the sector as illustrated in figure 15, with
15 dimensioning.
Figure 15c¢ is a table indicating, for each line of said table, the possible values
(in millimetres) of the dimensions of the sector, as illustrated in figures 15a and 15b.
Figures 16a, 16b are detail views of the sector as illustrated in figure 16, with
dimensioning.
20 Figure 16¢ is a table indicating, for each line of said table, the possible values
(in millimetres) of the dimensions of the sector, as illustrated in figures 16a and 16b.
Figures 17a, 17b are detail views of a closed end sector.
Figure 17¢ is a table indicating, for each line of said table, the possible values
(in millimetres) of the dimensions of the sector, as illustrated in figures 17a and 17b.
25 Figure 18 illustrates an Archimedes screw, provided with a closed end and an
open end, produced by means of a device according to the invention according to one
embodiment.
Thus the invention concerns an improvement to the devices of the prior art
for producing an Archimedes screw, by assembling contiguous sectors.
30 Figure 7 illustrates a sector 3’ of a device of the prior art, known to the
inventor. It can be seen that this sector 3” has a length corresponding to several
pitches of the Archimedes screw. The thread thus forms several turns 1° of the screw.

This thread is rigidly secured to a core 2’ provided with an opening for passage of a



Thus the invention concerns an inprovenent to the devices of the
prior art for producing an Archinmedes screw, by assenbling contiguous
sectors. 30Figure 7 illustrates a sectorg3' of a device of the prior
art, known to the inventor. It can be seen that this sector 3' has a
| engt h corresponding to several pi tches of the Archinedes screw. The
thread thus forns several turns |' of the screw. This thread is
rigidly secure ning for passage of
a 8 shaft (no%ilaft g{rﬁeé)on(%ﬁg%nﬁg@%%{%sg sec o&s 3" are fitted.

In this prior art, In hlms pnmmtbsirmnmslonmétheottoa?ltmmmrqmtqube sagtarhef the
sectors of the,A Chl des $CIe iped s L cal,
contact bet weel PR A dbiathgd 8%?%6 Fc%‘%?°9a“‘°a¥°? %B&)Xng‘h&’gg g
screw, by neanmdahe aotationr axis ofitler Archimedes sepcanyblyem pad syafenadn- cmmr,aﬁir
surface between th all .and the core 2', or.b ns of,a ke
securing the s?ﬁ?‘?ﬁ?ﬁg'g%e}l’ 9 @&esﬁlf{g eW‘ﬁ’?hﬂéesSB@%f“gﬁge Pt gt’i%ﬁy X’R%“S of
transm ssion of kdyae€lidmgitite pOE siddoee DEEtuEarith Besas taktin. Nb ransadsithiofn

nmakes it necessary.to provide sectors 3' _with a length correspondi,
to several pit'€FBE ippospHie ‘%e&‘?"’é‘%tP"nseGFoﬂ%rThﬂsoSOBﬁ@ﬁr”éakgﬁ’ftflie%fisﬁ‘ﬁ[ toprovide

nmechani cal conpefd 9Nwheh e tditesphafihg BN@vEMepis@et of thedcrew hQrddias e
will also be noted, at the area of connection o}f) the turn |' between

sectors, a rediietresHl lFlﬁmdP%%m%@éé?ﬂ”@ﬁlqné’reﬁ’(eﬁaﬁerﬁbaff mdihe $e5105° Bdge 40,

in the forfof a beygle wihiiso B0AERICHIE: 42 o@e&ﬁkul&ﬁ 8§th@%rn01nlﬁétw'f’een
fragile area for the Archinedes screw but is also Iiable to damage

the material s seieveyeuiupion ineross sdvitind Geringtingin a sheep ¢dge dAtindhe form of a
remedi es t hesebe%ﬁwmc;ﬁaﬁo &@Mbh & iBHENRE 0[(‘181 4 RESR HEAW: %A;clﬂﬁnedes

device conprises a turn ong thread "associ ated wt
hel i coi dal corssredv ipft iz diso lgéh?éo ﬂ@n@ehhe Mpferigls s@wheyd b&éhﬁsmctlmeéss SRPPW.

el enentary sector %’hBT@%ntﬁo%rrnﬁanﬁéé ﬁ@sefd?a%fn of the turn is inclined
non- |

by a given angle 5 ve' exanple of 25 with
respect toldhe aX| §7th[ rdfd:rencsetcttlmse Brawliigs tmgémeSConmylsesra ar 1 ivatl alonpe

bet ween 0 and prefera be 20 1 base f
the termnatio refagca Sozflatggf%‘ih i“mﬁ%ﬂldal nor é 5Oaf'?tget r%eelf %h ?% Fsse%bly
generatrix of doagittiths @aeleBentary sector BA&he @e@inticefivd 4ngf tﬁsumn isasaslm?:d)by a

(he Lurn 1okt o el ool del. ol e, Paral Lol Sl e ol i e
hel i coi dal curgetoP 6 BheOdnfefeed nhy i@ pméikuler BObdtRSM00Tind $0°, Pyefwvally etween
non-limtative L .
20  15° and 30°. The base 7 of the termination face 4 is for example normal to the
helicoidal generatrix of the thread 8.

The core 2 serving as a base for the turn 1 follows a helicoidal curve 9
parallel at every point to the curve of the thread 8 serving as a generatrix of the turn 1.
The helicoidal curve 9 is offset by a value corresponding, by way of non-limitative

25  example, to the thickness 14 of the turn 1 at its base.
The turn 1 and the core 2 constitute a sector 3 the height (length) of which
corresponds to a pitch of the Archimedes screw obtained by assembling the sectors 3
on a shaft 13. The geometric definition of the turn 1 and of the core 2 can be obtained
by generating a volume or a surface from a section normal to a helicoidal curve
30  corresponding to the pitch of the screw. The plane serving as a support for the
section generating the volume of the turn 1 and core 2 is inclined by an angle

identical to the angle 5 and gives the inclination of the termination phase 4 of the

turn 1. By construction the ends of the core 2 are connected to an area 10 the width



25exanpl e, to the thickness 14 of the turn 1 at its base. The
turn 1 and the core 2 constitute a sector 3 the height (length) of
whi ch corresponds to a pitch of the Archy medes screw obtai ned by
assenbling the sectors 3 on a shaft 13. The geonetric definition of
the turn 1 and of the core 2 can be obtained by generating a vol une
or a surface froma section normal to a helicoidal curve 30
corresponding pehiaf dBhdial ofind fEISEI ool R B 316 BRI M0 Afc Bore 2 is
support for the section generating the volune of the turn 1 and core
2 is inclined dyheanngatagloe radiaert Thingeometrymeaxamigbeths fzogslingiontast aveallows
i nclination of. r.m.natd 0, AStr I.Qn
the ends of ¢ nideHaraHRUORe AN BBt orh I Ll Jorbyehe SRS U &
whi ch depends on t hccaniifigeto Bhe ekhmpleatmeated ampdrficwddr it figuedc sdd akas Weof
core 2 is either angular or radigte, Thi eonet ry .maxim s he
faces in coht At aREOHPTBREn Fiiear eremsiie BF BRTun b Ravklraf BshEayge
fromthe screwuicbdssiuglbectdre3 \arth©os 18aa e shaternfiasiundheegt sfthe hen 1 of the
example illustrated in particular in figur , said areas 10 of .5
connecti on bet vakPedREEns of i Siined b ertisd ey RHEADsterrtade 4,
between two SUCE EARSWYD REGEDSF)S ndn-pliat, RMEpAHcullaRGtho@drilfe the area 10 of
termnation face 4 of the turn | of the correspondin of

{ ! . en sai d
sector 3 on t hePngegiiop OE%&Preéo%Pth@ﬂ%p%rU@éarﬁw&*%ﬁﬁ%&gapa@@?the turn
(between sggtofs 3), non-planar, in particular without a ridge, the
area 10 of connection of the core 2 following in particular a path
parallel to the patlh thsyenthodinent acoppding to figure §.hq 3getop rsempightat its centre
according to f1,0ufis3ne e BPGHAE ARHHABR:IsSRS, afbpdniny BAL ERip@BEwhich
along the shaft 13 of the Archinedes screw, an opening 12 the shape
of whi ch cor r esptaspiends do thahef b shife 18hEliq dingnsipheoldherepeiing b2 afe idepdly
opening 12 are,_j I | i ) :
the shaft 13 wi Edb AAPHShaM, bR faHE b Rds Dbttt Mm@ an
bet ween t h& shafctssive ckadnteietweottiorshaft 13 and the AwbwBdi ng to a vari ant
enbodiment illustrated j.n figure 4 he GL O, t. bt al
the particularity o ch f({n%% tr?gaggaﬁl%g %%I&Odgrg%?éfrhgmg%\?\f{%%ﬁ% 4It gﬂae\r)s:%%é)pgztbuss
or | eading to ¢tanédhavehé partioflastyaf fitdages othhesectone 3 evithanelesang gas @
are assenbl ed pon .a ft. 13.th is, b f non-limtative
el o, hexagBRiIRe RS Fugdton i ettty e “Phe sk Pt fembied og
shaft 13 produgeBafan3AhshisrBdetaysel em-lihhsideeaghiplep thekdg@nda Cih dlvapdd Uhe
produced depends on t | ength of the_shaft 13 and the nunber of
et or o 3 Thpaaseningl Gesernonan s 6 1P pecobieRohehbeaR g, The fength
Archi nedes scrgwhé Sirevn el i{pﬂﬂiu&&ﬁde@é&ﬁ@ﬁ' tie RAgthRE tiehahft 14 3nd hedbmdenEd
by conventional nechanjcal fixing_.such as screw %ﬁéﬁg@"“ ng. 25In

order to facilicires ableising otshebripng lashsesiys & imedessrew for

intermedi ate sgAdiAE 1 RientdieofiHeNhIRISE HiSW BYBYnRAYiBnal hRLRAKL A YiRIng
at its two ends, two identical bearing surfaces 4, 0, so as to be

able to be ass®fbpeyrdvies prRolEgi 1y in one direction of the other on
sai d shaftysl3. Accqpdpfigr 19 LRFiRIPRUMBHI acdofiiRAr b 6K Ambolilntéht, " @hd

according to an _ ' .
intermediate sector 3 of the Archimedes screw may have, respectively at its two ends,

two identical bearing surfaces 4, 0, so as to be able to be assembled indifferently in
one direction of the other on said shaft 13.
According to one embodiment, in particular illustrated according to an
30  example in figure 10, said opening 12 of an end sector 31, 35, 36 of the Archimedes
screw passes right through said end sector 31, 35, 36 and has an internal reduction in
cross section 16.

This reduction in cross section 16 forms firstly a first shoulder 17 intended to



30 exanple in figure 10, said opening 12 of an end sector 31, 35, 36
of the Archi nedes screw passes right through said end sector 31, 35,
36 and has an internal reduction in crosg section 16. This reduction
in cross section 16 forns firstly a first shoulder 17 intended to 10
constitute a stop for the end of the shaft 13, and secondly a second
shoul der 18 intended to constitute a stop for a fixing nmenber 20

i ntended to cogpRliak&a Woﬁorfoﬁﬁi'ecénﬁ %@ 11 sha @l @, ghidldcoddy a second shoulder 18
Accordi ng to anot her enbodi nment il ustrated in figure 18, the end

sector 311. 5inBnded forpopsitute e glopronplixing membesintcndsd thaoeperse with said
reduction in C&Bﬁﬁsﬁﬁ%&ﬁ@ﬂ said shaft 13 energing in particular

projecting fromsaid section 311, 315. The sectors 3 are then
hel d t oget her by an@ccsldmtgablaaothemodmnp@mtra@dllarﬁgmy 18cthewmichggctor 311,

According Lot KAl ol bOUESa ey DG L1 R0 TRPSL i oo

screw 10 t at en
shaft 13. The fiﬂﬁﬂgmgoummanﬁﬁnnaMngﬁamuthammmBﬂh3ﬂhe end of the
shaft 13. The seco

8 is
1t ng- sor ow wh on ThegoriPis ot Inttid BetRY ol stiele pRGschdafieyHS
Optional |y onesceswitiar e washers, in partlcular Bellvill e washers, can
be provi ded between the.fixi ar.ticul ar the
the screw, and sai &@8@8}%&%@‘8%&1”2%?1 %‘re 0 dhe Eﬂ@%&ea}bﬁ‘gls %P’Sﬂ% screw
enbodi ment 10 t had@ghee biekesink twifhQSEpihLatttRe @fdQﬁltlfethQfﬂ AR fRdBSulder
screw having a closed endwggélllustratgd in gure 9 0{ 11.. Qr even

two cl osed end¥ i§dn phupmet ke e0d of thgpnaft §3. The Secord shpylde | & is dgbutment

of the sectorsygdh &e dn8d$ ¥he'f§4n§’g &k RdicNsl 88410, &h beIRuscddh the %@mng
turn 1 of said sector 31, 36 being extended by a closure disc 1

with the same i &ibEpeslypae ghmgre Wisshers, in partwularp@%lm Ifi Wiaghets (@Abe provided
embodi nent,  t hg.Jevi GentRk GRnlber POSS leu%ulEPthQ ROAUGEh A8 AV, Gl IR /S8cond

screM/haV|ng an open end, as Illustrated in figure 9 or 11, or even
two open ehs. shoglier 1% hi s pur pose one of the sectors 3 at least is an

open end sector 35, &Bﬁl&% A%% eﬁ‘[b@ﬁm?efnt tﬂ?déﬁgymg{%& dt ﬁ(%'sfglest%%%uce an

termnat|ng|nafreee , I'n al’tICU
i nvention nakeérChnnqﬁbss:rM bating ppk@dfuiceldmsoﬂumwsnﬁgnm/%ow It hr ewen two

constant pitch los%ﬁe%%agﬁiuﬁg,gtg&im%upeaf;t| cular in figures 8 and 9, or

Ar chi medes screms itch, as illustrated in figure
11. To this end, one of the sectors 3 at least is a closed end sector 31, 36, said

20 turn 1 of said sector 31, 36 being extended by a closure disc 15, with the same
diameter as said turn 1.

According to one embodiment, the device makes it possible to produce an
Archimedes screw having an open end, as illustrated in figure 9 or 11, or even two
open ends.

25 For this purpose one of the sectors 3 at least is an open end sector 35, one of
the ends of the turn 1 of said sector terminating in a free edge 21, in particular
rounded.

The invention makes it possible to produce Archimedes screws with a
constant pitch, as illustrated in particular in figures 8 and 9, or Archimedes screws

30  with variable pitch, as illustrated in figure 11.

The tables in figures 12¢, 13¢, 14c, 15¢, 16¢ and 17¢ illustrate, by way of
non-limitative examples, various sizings of the sectors 31, 32, 33, 34, 35, 36. Each

line of a table represents an example of possible sizing for a sector 3.



The tables in figures 12c, 13c, 14c, 15c, 16c¢ and 17e illustrate, by
way of non-limtative exanples, various sizings of the sectors 31,

32, 33, 34, 35, 36. Each line of a tablerepresents an exanpl e of
possi ble sizing for a sector 3. 11 In these tables: the dinension F
is the diameter of the thread (or of the turn ), the dinmension His

the pitch of the Archinmedes screw (or of the turn 1), t he
di mension J is the diypoet.es.0f the web of the sector, also referred
to as bthe core 2, - the dinension Gis the di mensi on for the passage

of the shaft 13. - the dimensordf isghe Gameter aftzatbread (qf of thgidwra 121, it

shoutd be not ed t hatyd ffeiGeeiitht kndlr i1 BRRUA S MBOK PP, | S

| ess than the screw pit the sectors mar or'der
to provi de conti nui-tthe diinensien Aiscthé dizthetsr stihewrebetl Wiesctohelbse refertdioss

31, 10 32, 3ﬁhe§1e2a transition sector 33 is provided, the turn 1 of
whi ch affords per ect continuity of the thread of the Archinedes

screw between two schedimssddn Gristhe dinfefisioh &1 iteqtassapd offtesshaft 13. In t he

particul ar case of this.transn ssipon section, 33, .the

Phe. tabl o as 111 usthdpRine f o ameRin BER amrs e Pt TER T flen

the table, twoofdthsidcdedmarksd YBBRGSlessTha the sceéw padhud ti{eesegtorsaBarked 34 and
1 of the. table itch

millimetres, 1] .corresponds to the scre 0

the preceding %523? ghdersts peRviqerrontiANyify; ot fhs égr erede *@W\Wﬁt‘@??n%%e sectors .;,1

transi ti onjgecinr433s, MusinshRNGRORESE &lsrotfaed 386 ad 1VaFlvdacH 8Efekds Porfect

mllinmetres, I|ne 1 of the tabl e) correspondlnapto t he SCFEM/PItCh of
1

the fol | owi ng €8ERYEY @fzth%fhr%qq@fﬂrecth fBerdes e REMGERAT LI R esctions, with

transition sec§@incBsicdhtist be connected. 20Mreover, the body formng
the core 2 and the turn 1 of each sector 3 may consj st of a pl astic
part in a single pilaéke pagtiguipr ghscraf éhis Bensarissiapespetion Fathejdimengiondd of the

fabri cat ed eat%b eyas"m'ﬁjstl%edl lﬁ u9@§40’ II’l cht@s 3f0§ ¥efbthhﬁ'¥e' lﬁ tﬁ@itagfe' %JVG dﬁHﬁ(ﬁ

as plastic, by injection noulding t ques. By wa
non-1 i mit ats vevatueanpheefirst Maug g A5 IBllhm«ttreShbnﬁel of ﬂ‘@ri@bléh@rtﬁﬁpolldﬁ)tozﬁle

mmin di amet erscfrgv(/ p?tcH'otf(Elt'e g'r%'cgthkg ggct@xr K93 Qg t#40A FRimedes screw to which the

transition sector 33 must be connected, the second value (e.g. 50 millimetres, line 1
of the table) corresponding to the screw pitch of the following sector 34 of the
Archimedes screw to which the transition sector 33 must be connected.

20 Moreover, the body forming the core 2 and the turn 1 of each sector 3 may
consist of a plastic part in a single piece. Each of the sectors may in particular be
fabricated, easily and at less cost, from a synthetic material, such as plastic, by
injection moulding techniques.

By way of non-limitative example, the sector 3 will have dimensions of 100

25 mm in diameter for a pitch height of around 40 mm.

The device according to the invention is particularly intended for producing
systems for metering or pumping viscous, powdery or granular products comprising

at least one Archimedes screw.



The device according to the invention is particularly intended for
produci ng systens for nmetering or punping viscous, powdery or
granul ar products conprising at |east ong Archinedes screw. 12
CLAIMS 1. Device for producing an Archi nedes screw by assenbling
contiguous sectors (3), characterised in that the sectors (3) consi st
of a single long thread corresponding to a screw pitch, constituting
a turn (0 of the Archinedes screw, and-j ich the sectors (3) arc
interleaved in one another on a shaft ., W thout the formation of
gaps or 5 sharp edges in such a way as to formthe helicoida
spiral of the Ar hat t he seqtars 3

Cbrmnati on f abdeeobRrod i Affinledet R I RE Y Pulator iR ay

i nclined by anclargtegis¢dbin thuit tHe se@spER)tcohgsttofie s&@&flbngtﬁbead)f:ortd’sporslmgttora
(3) so that the term nation.faces tual.ly.in ab ut

successi ve seciGrEPIH cystiufine N“&Ih{l?rﬁ’atgg A§%\‘I§§9eé Pge‘ﬁb"’} hlﬁL ng SHEOS
transm ssi on of3)&ey igitelcHRidR 6fkc @rﬁiﬂd:r bﬁ'fa\&ﬁaﬁ HIsG %ﬁha@t&%i@tﬁm(@gam at.
Device according to claiml, in wh angl e of inclination

5
bet ween t he t eFRIMEdErHA? Fush@ a)as e %thﬁég? {licoda) spyplptit igpedey g%f
the sector (3)addsiniedt\WRERRrABHLARrmAntfioR FRES (A Y tlhﬁt(Y\ﬁéibh]ténﬂﬁHimn

30. 15 3. Device according to claim1, in which said

inclination (5RcHEheEg irdided By Al ARals G) “Fté‘désﬂegf‘)toélie Rk (&Rfﬁhe( SePton

the shaft (6) gbfthaﬂﬁe &%Lfaﬁor( Bled @) %%tuanﬁm HEvh&R om&g&b&gws 960@(9@(33f
claims 1 to 3, in which each sector (3) conprises, apart 20 fromt

thread (1) consfthe dr¢higeddsscrenrare ghly tcoprovﬁe apvapiniveige of %@@/@eﬁ@p@ééw@
(2) providgd WV&JE}?@&F%&ng(?)lz) intended for passage of a shaft

(13), towthint Itting clearance, said sectors (3) being
i ntended to be fltted on said shaft (13) in order to produce the

Archi medes scr f%ev ce acc%)%ésgctg fc%%%qr 91' ‘QQICB 9%18 lag\%l%noé mclhﬂat%@?bét@%g\ the

sectors (3) have a onnhect i
areas (10) bEIﬁ&gnlnaﬁ@ﬂﬂled(ét)G)flﬂm tmﬁ(uahmq/themhza’o(ﬁ)rméﬂie sbetbmE3 s atween 0°

successi ve sectors, of t e, Ar chi crew, said area (10) of
connecti on betwg{esﬁ %‘8% %efe(%yg?twgenslge ‘f?’o(%?,) on the one hand and the
term natiors face (4) of the turn (1) of the correspondi ng end of said

:5?; g:: e( ?21 O?_ eeé/t?c%ﬁgagzho g‘%?t&% Tl‘?lgll) gnu&/hlcg se?ld?e)lgg %r(])f PHC%Q%EOH (%?Eetw%en the

termination face (4) of the turn (1) and the shaft (6) of the sector (3) is 25°.

4. Device according to one of claims 1 to 3, in which each sector (3) comprises, apart
20  from the thread (1) constituting the turn (1) of the Archimedes screw, a core (2)
provided with an opening (12) intended for passage of a shaft (13), to within the
fitting clearance, said sectors (3) being intended to be fitted on said shaft (13) in

order to produce the Archimedes screw.

25 5. Device according to claim 4, in which the sectors (3) have areas (10) of connection
between cores (2), said areas (10) being intended to be mutually in abutment between
two successive sectors (3) of the Archimedes screw, said area (10) of connection
between cores (2) of a sector (3) on the one hand and the termination face (4) of the
turn (1) of the corresponding end of said sector (3) on the other hand constituting a

30  non-planar bearing surface (4, 10) between sectors (3).



13 6. Device according to claimb5, in which said bearing surface (4,
10) between sectors (3) has no ridge, the area (10) of connection of
the core (2) following a path parallel tg the path of the turn (1).
57. Device according to one of clainms 4 to 6, in which said opening
(12) intended for the passage of the shaft (13) has a polygonal, in
particul ar hexagonal Cross section. 8. Device according to one of

I 4 7,
cl ai ms to tﬂ]evk{: éﬁcoé%rﬁ%l S?gx% Sf W 1nlgsat1<§.'§ea98g ?ur%a%g g!’i@g) l&e@a@ee&x%éd@ors

(1) of each secC ts of a
10 9. Device (agthﬁmdj idge} the aree (1) otﬁbtalnﬁmoﬁ dfahe&‘,ore ®@) fdi]owMgseapaﬂh parallel

opening (12) o nd. sector. (31, 35, 36) passes right through said
end sector (311:01:1%5;) %B%f)ﬁ c g )openi ng (12) having a reduction in
internal cross section (16) constituti ng fi rst a first shoul der (17)

intended to constitute a ,stop fo

second shoul def- {eriss agesrdipg iaily OthIat”% 19 ? d‘? @VH] E§?‘Hﬁp?‘lﬁgg1§& r’)‘i‘?“ﬁad for

menber (20), sye Basaaﬁge@f%rsﬁaﬂ (1BNEARGRY bRl GO PREEAbEhebdoRals &bk seeitbnOf
said shaft (13). . Device according to one of clains 4 to 9, in

whi ch the geonetri c defl nition of at |east one sector (3) is obtained

at | east by geg %@ﬁde@gccﬁ‘dlﬁg kOB TP 45 9Si v th® BoROfoaNhe S8t (29
this cross section along a generatrix formed by the heI|c0|§ curve

of the turn (1jnddhe wen @) eleselbrecton)d) comistypisplas %PQ}TW@‘%%\PI%pport
for said cypss section, enabling generation of the volume of the turn
(1) and core (2), being inclined by an angle identical to the angle
of inclinati on9.(Rvidsetcoerdimgtthene of pliainat 4 trd. fimedighapidogpening (2 af @Pﬁd

and the shaft CRAr
o el et o Ol SR REStS LichethiouPsaiddnd YIS, B S Shd\hehfla O
sector with a levimededndof BlintedB] ci8dslspetiawdl @ constitutingfirgta fstishodés(bh

(31, 36, 311) b t

di aneter as )sa’ingmﬁ%rtﬁ)éf’%ugu(%%ﬁa%B?O nggﬁj &tﬁe segg@)an (l Ssglcotn? % (gé?(}gg
a sector wish atnogen @ﬂﬂm(taﬁ staplfb) a firing nfmtich €20gmish 0o bereheinteudad to
(1) of said sector ter, Q%fsald Szhah?w}pled free edge (21).

cooperate wit sa1

10. Device according to one of claims 4 to 9, in which the geometric definition of at
least one sector (3) is obtained at least by generating a volume from a cross section
20  and scanning this cross section along a generatrix formed by the helicoidal curve of
the turn (1) of said sector (3), the plane serving as a support for said cross section,
enabling generation of the volume of the turn (1) and core (2), being inclined by an
angle identical to the angle of inclination (5) between the termination face (4) of the
turn (1) and the shaft (6) of the sector (3).
25
11. Device according to one of claims 1 to 10, in which one of the sectors (3) at least
is a sector with a closed end (31, 36, 311), said turn (1) of said sector (31, 36, 311)
being extended by a closure disc (15) with the same diameter as said turn (1), and/or
one of the sectors (3) at least is a sector with an open end (35, 315), one of the ends

30  ofthe turn (1) of said sector terminating in a rounded free edge (21).

12. Archimedes screw obtained by successive interleavings of the sectors of a device

according to one of claims 1 to 10.



