DEVI CE FOR PRODUCI NG AN ARCHI MEDES SCREW The present invention
relates to device for producing an Archi nedes screw, inproving the
met hod of manufacturing Archi nedes 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 inplenmented. 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 nmachining in the nass.
A variant makes it possible to produce the threads by filanmentary v
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hexagonal or cylindrical with a key groove, provides close connection with the




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 Thu:gtlclﬁer whexn 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 followi ng thread w thout | eaving
sharp edges or gaps that nmay degrade thesfunctioning 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 enployed for manufacturing netering systens,

or for produci Rg,Se %uh&n?@@ﬁ(‘)’b%"‘@ﬁ 8Y Gfont M ld6OGhdA t\ky@r §6¥f8/001171

Thus the invention concerns a device for producing an Archi nedes
screw by assendtdondjng émthespudessmerisi e sectard Aevosayend lang nitebesdand the turn
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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 parall el
to the path of the turn; sai d opening intended for the passage
of the shaft has a pol ygonal cross sectigon; 5- the body form ng the
core and the turn of each sector consists of a noul ded pl astic 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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generating t heemplbym‘ﬁfoﬂfnahllifecttlﬁﬁg’lmaﬂadng batenoy er fobgaroﬂgcmgl @drtWtetd» hyas@n
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the sectors is a clTmetheaneknses tacerns aidavibaifon pefdusiag an aediiBéded eirt@ by
extended by a closure disc with the sanme dianeter as said turn; 20-
at | east one ofSSERYINGELRYFIQUS KCYR- open end sector, one of the ends of

the turn ofgsai d segdcordideelThd\ddvicddn h&o&lah&tw@edlehﬁ@ﬁu&ﬁmel Rftors consist
According to partlcular enbodi nent s: The core conprises one_or

more threads t¥et SiBalglenohred cOeeRIAngie dcsreopischs cortisitpig et thee

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

conposite. t] . he. 1 eol f
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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
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thread reveal i pigstichpectwo hel i coi dal curves constituting the sector of
a long pitch. _Figure 3 shows by way of nonp-limtative exanple
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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 showi 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 the steps of the assenbly of the device on a shaft for formng a
section of an Archinedes screw, for exanple consisting of three
sectors. Figure 7 shows a sector of a device for producing an

Archi medes screw, afhéﬁ'ﬁ%qmioil Lo ?c%ﬁ@erf?g 519 f%r&ﬁx%actie%lslzf'éw 5lﬁéih&gb Cessive
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provided with 25 a.closed end apd an n e produced by neans of a
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screw, illustratin h I Xi,n f an end sectar to the.end of the
Shart of sard Cupmed Sorhisin Bl eding e S b EGoT poRe horutibge B skl ora
with a variabl ppnpbi@h, provided with a closed end and an open end,

produced by neans of a device according to the invention. Figures 12,
13, 14, 15 and 16 af8WFashREt l?x»@%yofd)@fl-gﬁﬂrﬂamf%%@m%e Wéa%oéelt%?&e engbling

nmeking up {he Qe IEstess&hbI8Non AShhft WHEL thetk8te shadel Biduge 3 hiso shows the
Figures 12a, 12b are detailed views of the sector as illustrated in

figure 12, witbeadneaes pbiefyeadri gure 12c is a table indicating, for
each line of said tﬁE&r@4 shdifs RQscthdtiEvivR oS thread 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. 10Figures 14a, 14b are detail views of the
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[ :c | ust Irat ed in figwigse 1%ais andblelibbicatiriggfor eschlifa of datbtablecthe posaible waluews
of a closed e i cat i f.Qr
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Figure 18 illustrates an Archi medes screw, provided with a closed end
and an open erfiMePpiYiced by means of a device according to the

i nvention accordi ngrigiRe OREs & HIRAMIRMIng, 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 Archi medes 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 pitches of the Archi medes screw. The
thread thus forns several turns |' of the screw. This thread is
rigidly secure . ' i L1k ning for passage of
a 8 shaft (no?‘aftl??ogél@ (rg{afl%% )On%%l?%slg@%%{ﬂg%sg gﬂgéft&g&s 3" are fitted.

In this prior art, Ihhs priamstitissiramision od theotosativo torger iguke sestarhef the
sectors of the,Archi nedes screw is tai ped sol el c | cal,
contact bet weeh PSS R TR B AR faebfinicel by, B TER IR SHER
screw, by neanmdohe aotationr exis ofitter Archomedes sexcanyhlyem palsygfonadn-cicmibudr,atolr
surface between the shall ,and the core 2', or.b ns of,a ke
securing the SWWE’&?B' gapheco @&tesflffg GWW%W%?B%%?&{E%C Fot %t’ioﬁﬁy X’R%“S of
transm ssi on of kdyae€litgitlte BO% siddoee fogttnaaritt gpesas taktion. Nb irsnsaidsithiofn
makes it necessary .to p,rg;vi de sectors 3' _with a length corresPondiigg

h ;
to several pit©OHBE iHPospiple Refvesh thtsegiags (ThissodHion ke ftmpegseasy to prov

mechani cal conReehd YNwhehaRMh tdifesphafidg mv&ﬂae;fam&& of the3crew hQrddias e
will also be noted, at the area of connection of the turn |' between

sectors, a rediersHirisnipedanicad sonnsptiandiehyssa thersgal pndthesesiops Tdge 40,

in the foryy of a beygle willhigo 8886RICHIRe 4Qa of OBSTLLibh 65th8 i ON| Bétvieen
fragile area for the Archinedes screw but is also |iable to damage

the material s seieveyeiupfon eross etstion Reminating i @ s ¢dge dhtipdhe form of a
remedi es t hesebe%ﬁ%?s%a&o évcmgty\ﬁbgc ngtiﬁ&@s%% oh® 4 R&SR HEARW: H%F]Agcﬁlﬁnedes

device conprises a turn ng thread "associated wt

hel i coi dal corssrev lft isdiso lishledo Hamagetihe Mperials sanviyogd by dresAichimedes serew.

el enentary sector L er 1] ' f of the turn is inclined
by a given angle S%hﬁ;l/-&%gg&g%%g‘%tﬁ%%dﬁagﬁa%eS’ exanpl e of 25 with
respect tol% he axi SVl rdftrencsec ttlmse Brawlips thaddviceScompyisésm fwar 1 ivathl alonpe
bet ween 0 and refer

0, .p abl y . be en, .20 1 30' . .The, base 7 of
the terminati on éfagcaés%l?tggf’%trh aekgﬁﬁwcgl nor ?rgloaf?ge £HE* r%eelf %%b?%%?sse%bly
generatrix of dohsitiths @aeleBentary sector Bn&he @rminticefavd Hof ths tuan Basdinkdby a

(he turn 1 TolLoue g el LCoLOEl. cHi 5,2 ParaLLEls By Sy PR ol Loge
hel i C_Oi da| Qurs\éEt096j ‘BheOdnlgfeed nhy i@ pardikuler BObdR&R00Tdnd $0°, Pyefvally Between
non-11m taZtOI VeIS° 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 by aBhd:A0 o ind 1SS W colleBE 30GC BRI MO Afic Bore 2 s
support for the section generating the volune of the turn 1 and core
2 is inclined ¢itheannguiaglog radieset Thiageometty meaxamigkeths fanesl ingiontast arivkallows
i nclination of, . nat.d 0 AS LT, L.gn
the ends of ¢ nideqeh SRRt AN BBt orh I st JorbyetPhe SRS U 3
whi ch depends on t hiccaniifigeo Bhe ekhmpleotmeated ampdrficwddr i figuedc sdd akast Weof
core 2 is either angular _or radigte., Thi eonet ry .maxim s he
faces in coht st andLfyaten riear Eremiiia BF BHEHE, Atk aFPsh Earyte
from t he screwsdcbdssiuglectdne3 warth©os 1@ mdshedernfiastondbeeyt 6fxhé hven 1 of the
exanple illustrated in particular in figur , said areas 10 of .5
connect i on bt tieEBie b ot fait itned st iaditops it Ahstieurtace 4,
between two SUCE EARSWYR REGEDSF)S ndn-pliat, REpAticulhaRGtho@ndril e the area 10 of
termnation face 4 of the turn_ |l of the correspondi n? eni_il of s?id
sector 3 on t hePngediiep Oﬁ%&Prec?o%th@ﬂ%p%rﬂﬁléafr%&E?&l%%l el isthg path gi 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
paral l el to the patlh tfenhodiment gccppling to figure §,4hg $e6top AtsOpHgsHtat its centre
according to fiQuigho3ne e BEGHRE ARCHHABRSGIsSRR, abpeniny ©OAE SiRpBBEwhich
along the shaft 13 of the Archinedes screw, an opening 12 the shape
of whi ch cor r esptaspiends do thahef & shife 18hEliq dingnsipheodherepeiiehs2 afe idepdly

opening 12 are,_j: I | | ) :

tho snart 13 v URERbHER piunht S BHRBHE AL MuShEl Mk an
bet ween t h&S shafcessivg cadntcHetwesottiorshaft 13 and the Agtawi3di ng to a vari ant
enbodi ment illustrated. j. igure 4 - G t. bt al

the particularity oéccg f({n?% {ﬁ)gag%!‘lﬁﬁg %%égbz%l%ﬁdfrhg&rg{%\?\f?#%ﬁ% 4It gﬂae&.%%é’pngb“é
or | eading to ¢taenédhavehé partioflastyanf fitdoges othhesectohe 3 evithanelegang gas @

mbl ed : ft 13.that is, b f -limtati
oo s B R fapB b cabl Ry SP0G B ML o KB o
shaft 13 produgeBafan3Ahshisedesysel em-lihhsideeagiiple thekdgenda Cih dvapdl UEhe

produced depends on t | ength of the_shaft 13 and the nunber of

Dot o e ersiy 6P B o e & F P Regan Dfrehineaf YRS T8 tength
Qr chi medes scrietvmé wrr]exh eludi ﬁg_u&i_faﬁde@s&ghrﬂal tite RAgthRE tEhait é 1|3n{1 ﬁhe(hbglgilamd
Yy conventl ona necnani c .11 xing_suc S Screw.n or T ng. n
order to faci I?ef”é’Fse3'a§]§“eﬁ?S’ln§,°fé]éechsaF‘ﬂ%?%sbse&f‘fé'séd’gél&‘? ﬁ’é"ﬁ“t“,ne‘éeécgﬁrew for

intermedi at e sgAdiAs thd RientdhofeNhIRUS S SHdiSW BYBBn RYiBnal hRSRAKLHI YiRIng
at its two ends, two identical bearing surfaces 4, 0, so as to be
able to be ass®fbPEWIYIEE oTRolER: |y in one direction of the other on
sai d shaftys3. Accqpdpig 9 PREIRIPAUNMBINT acdofdif@ b 6 Ambobilntédt,” lcgd

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 fornms 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 cogpgliahea WobTostedng R 1 shafti @, shPfdcoddy a second shoulder 18
According to another enbodinent illustrated in figure 18, the end

sector 311. 5in®nded fogopgitute & gloprforppéxing membersinicagsd th goeperge with said
reduction in C&Bﬁﬁsﬁﬁ%&ﬁpﬂa said shaft 13 energing in particular
projecting fromsaid section 311, 315. The sectors 3 are then
hel d t oget her by amycceudiingab lasotherambodimenpiinstiatad| infigiry 1§cthewidchggctor 311,
According to t [ ' fiXxi L S: bX]
corow 10 that> Sngupmiedy'oel bibEe ey b8 b EARBTRTRR shtig R
shaft 13. The f3 ¢emsdrginp oupaddrulal prajsting fratostidsedtioni3t h 3tthe end of the
shaft 13. The seco shoul der 18 i.s,i.n utent w the end of th
1t ng- scr ow whi oh Thssoripisictre AaEio QeRe ol sliael pRGechdafieyds
Optional |y onesceswitijr e washers, in particular Bellville washers, can
be provi ded between, t he, fi xi menber 20, | articul ar the head of
Che sor ew, and et deatid ArmRer dre 10! B kg Geiont Bip RERE sow
enmbodi ment 10 t h@ad@wike birekesing twilaSEplihLatitie @idadueahai 1 ARt dRsulder

screw having a closed end as jllustrated in figure 9 or. 11, Qr even
two ¢l osed endy i TG Paher 91 of F‘&Lﬂe’%ﬁ g>- The Second ShPB{dFH%‘Sé%*?u“BﬁE

of the sectorsyih te dn8d$ thel fikify &b IPRUicBNE B8R0, Sh beIouscddh the %@ning
turn 1 of said sector 31, 36 being extended by a closure disc 1

with the same H &lpEerallyge samare Wshery, in particulaiBeliyillf Wigghers, gR&e provided
embodi ment,  t e Je! (HERRK BRniblr POIF bikiCulhOhP hOAMGIH AR A Gl THE 88cond

screw having an open end, "as illustrated in figure 9 or 11, or even
two open ehids.sheserl8 hi.s purpose one of the sectors 3 at least is an

open end sector 35, . t . t f. '
termnating in af r%cgggéxggeto A%% eﬁﬁggg?{%tgggg%ﬁé{)ﬁ%%dt E&gﬂléﬁ%%ﬂge a
i nvent i on makeArchimgoles sirg bating prlogescendAsdHivimtidsn Signevisoni it br even two

constant pitch ]| . ticular in figures 8 and 9, or
Ar chi medes scr%%%aeé%z§?P%§%§?Pa ugﬁ%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, 1l4c, 15c, 16¢ and 17e illustrate, by
way of non-limtative exanples, various sizings of the sectors 31,

32, 33, 34, 35, 36. Each line of a tablejyrepresents an exanple of
possible sizing for a sector 3. 11 In these tables: the dinension F
is the diameter of the thread (or of the turn 1), the dinension His

the pitch of the Archinmedes screw (or of the turn 1), t he
dinension J is the diypoet.eks.0f the web of the sector, also referred
to as S5the core 2, - the dinension Gis the dlnen5|on for the passage

of the shaft 13. - the dimensordf isghe Gameter eftzatbread (qf of thgidwra 121, |t

shoul d be noted thayd g RELEIAL BRHr S RRRUGY SrciRCK Blnd P, | S

| ess than the screw pit the sectors nar n order
to provide conti nui-tthe diinensien Aiscthé disthetsr stihewrebetl Wienctohelbse refertdioss
31, 10 32, 34 ?eza transition sector 33 is provided, the turn 1 of
whi ch affords per 'S¢t continuity of the thread of the Archinedes
screw between two sahedimseddd Grixsthe dintehsidn &iritheqiasgapd clitbsshaft 13. In t he

particul ar case of this.transm ss ection, 33, t.he

Phe tabl o as 111 usthdpRing f o iR inBE T cs e TR Mt flen
t he tabl e, twoofdhsSidctoed marksbd YRBResSlesstha the scadw piddhue tl(@e@torthEarked 34 and
mllimetres, 1] 1 of the.table corres ds .to the cre 0
The. preced: ng. Sbdk B PR AT B Ghdt o BERE 1N GF T e Slord 31
transitionjgecinr43ss, rﬁlﬁflnsbfbncs@&'@?% brobfaed sae aid lV(iﬂWlﬁcK 8fferds pbrfect
mllinmetres, Ilne 1 of the table) correspondln&Fto t he SCfGM/gItChé?

the fol | owi ng “8tnyfy gihethreaqof Mechichiprdes LETRREPGEHATTIFIEHEections, W
transition sec§iinc8siditist be connected. 20Mreover, the body form ng
the core 2 and the turn 1 of each sector 3 may consist of a plastic
part in a single pilBée pagiqipr gpserdhdhis Bensarissiqresgetion Iathejdimensiondd of the

fabricated, eagpjeyasafskidted 1ﬁ ufPfle mtlfc% o YNl i tl‘f@f’itagfe' ko dﬁ?ﬁa

as plastic, by injection noulding tech nlques By wa
non- i mtats vevadyeanpheefirst Meus éeg. A5 Bilkivh¢tieshbineel of ﬂ‘@ri@bleh@rt?ﬁpomﬁ)tozgle

mmin di amet erscfré)\{/ p?tcﬂlotfcfllpe Fr%'cgtn}lg géctgxr pa Qg tft0A FlRimedes 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 netering or punping viscous, powlery 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, andc ich the sectors (3) arc

I nterl eaved 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 Archi es screw and in that the sectors (3) h
ornnati on fabaeianiogrod kit ARfinledst Rt bRERTSE Paldri e Gy
I nclined by anclanrgtegis€bin thuit tHe se@sp&R)icongstidie smgrflong th)ead tortdsporsiptiton
(3) so that the term. nation.faces (4) tually in abutmnent of .two
successi ve seciBEPI) costiufine am &Pngﬁtgg %%?%é?eé F‘ge‘ﬁ’balng%? ghlﬁL gisgao
transm ssi on of3) LS @ttelchRIIME SR Sivtithr bR ta\Whaft UGS L8 BIhAUe tHeaBingdtin (03 kaps of.
Device according to claiml, in whi

h said angle of inclination (5
bet ween the t eHRIEEFDA FUsh @ V@) &9 %Ocr’lli‘ég‘i filigo il)SpHﬂloc’ftq]f‘eA%‘ﬁﬁlﬂdes( g%f
the sector (3)addsiniedt\WRERRrABHhHRrmdfioR FRES (A Y that weesthk&maRdion

30. 15 3. Device according to claim1, in which said anghf of
i nclination (5RceEthews inglied By ap arals O vwithaespeahto e shag (@) afihq septon

the shaft (6) @fmhtRe &8GIMRLIoA Bked @) édtuallé in IRVhER REFOERLOGIVE ettt (Pf
claims 1 to 3, in which each sector (3) conprises, apart 20 fromthe

thread (1) conefthe dr¢higeddsscrewrase ahly toprovide asrassniveige of Kuqusvbetviccs srid
(2) provided mﬁ&hwgg?gagg&gg($}2) I ntended for passage of a shaft
e

(13), towthint Itting clearance, said sectors (3) being
intended to be fitted on said shaft (13) in order to produce the

Ar chi nedes scr 55, i scar di ho .Gl aj b i
sectors (3) ha%éb%%%§§05%§¥%§fﬁ@§ghg%??%%9%g€aggk¥ggpg§m?ﬂ§?béggglﬂm
areas (10) beiegninatienfiee (4)wfltle torrt (iR bdd/thie shatb() wétite soabnSe s hepwween 0°

successi ve sectors.(3) of the, Archimede crew, said area (10) of
connect i on betﬂ@éﬁ’%8%8§%?§§ygﬁwgﬁ%g§?% 30(%3) on the one hand and the
term natioms face (4) of the turn (1) of the corresponding end of said

sector (8) on 1hig uher hand consty L LG 2300t AR 8L en e

surface (4, 1
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 claim5, 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 parall el t@ the path of the turn (1).
57. Device according to one of claims 4 to 6, in which said opening
(12) intended for the passage of the shaft (13) has a pol ygonal, in

particul ar hexagonal, cross section. 8. Device according to one of
claims 4 to 7,_.in which t.he beod orm.ng_t
(1) of each sec or i”(z §fcocr: 6?\%?03%’353%051[ mav%nlgssat“lpgea%gé ?u rl%a%g g@g?)n%ﬁgee%#é%%r's

10 9. Device @ybaayih idge! the aree () of barnestioh df theSord @) flliowtingsapath parallel
opening (12) of an end. sector. (31, 35, 36) passes right through said
end sector (311:101;1%5;’)31%3%5{5}@3} )opening (12) having a reduction in
internal cross section (16) constituting first a first shoul der (17)
i ntended to_constitute a stop for. the end of the shaft .(1 and .a
second shoul def- ReV&f ai‘éﬁ“?ﬂ‘%??dﬁﬁ qu}aggwgfq e @V%éfgé?‘g |6’p'°f‘8‘$‘g ébf qnded for
menber (20), sue Basa%ge@f%_rsﬁyft (IBDERNGRY bRx1CA PREC@hEhRhdoRals otk settibnof
said shaft (13). 10. Device according to one of claims 4 to 9, in

which the geonetric definition of at |east one sector (3) is obtained

at | east by geggsatdendeRdinQhd!oR SR 466 9SiE Wi th® BoROfoahithe $Adb (29
this cross section along a generatrix forned by the hélicoidal curve

of the turn (13nddhe e @) elecgelvrecton(3) copsistpplandasie pyt g singlePieEppor t
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 inclination9.(Byvidsstcorrdimgtthent ef eleivas 4 8. fimpdichapidoipening ({ raf apEnd
and the shaft . . ' cear di

of clainms 1 to&?%,r Pi{lhg%Pi@g%gélgéﬁhﬁoﬁéﬁssaé%‘%ngriﬁ {1]3(??33?’ ?@é%’l[w%s? ng?m
sector with a ldvigededrtiof BilinteBR] cddslsestimdil @ coustituting firgfa fivstishowddas( bH

(31, 36, 311) bei extended b cl osu | SC ), Wt
di aneter as sa‘ingm?%irtﬁ ‘D 1?'&%%89/)83'0%%%% gfttﬁ%ﬁls? ggg’% "8Y ¢ ﬁ?colg? %@g&sg? (18
a sector wish iateno@en @adinitda,stodlb) a fining nfmteh @0 rish 300 fcreheintendad to

(1) of said sector ter MmN teinggféa?dﬁla{%(z%@d free edge (21).

cooperate wit

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.



