METHOD FOR PRODUCI NG AGGLOVERATES HAVI NG RUBBER AND WAX AGGLOVERATES
PRODUCED ACCORDI NG TO SAI D METHOD, AND USE OF SAI D AGGLOVERATES I N
ASPHALTS OR BI TUMEN MASSES The present invention relates to
device for producing an Archi medes screw, inproving the nethod of
manuf act uri ng Archi medes screws by assenbling sectors of the prior
art. These screws are used for manufacturing systens for netering or
punpi ng viscous fluids, liquids containing solid matter, or solids in
powder in 5powder or granule form and behaving as viscous fluids.
More specifically, this invention is particularly useful for sinply
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equi pnent have been inplenented. The reference works on the design
and production nethods for Archinedes screws drafted by M Davai ne
and dating from 1835 and 1846 present the prior art on these
techni ques. The mai n production nethods consist generally of making
the threads from helicoidal sections wel ded, adhesively bonded or
mechanically fixed to a central shaft made fromnetal or wood. 15
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An Archi nedes screw produced by assenbling sectors is known for
exanple fromthe docunent EP O 200 117 or fromthe docunment WO

2008/ 001171. According to these docunents, the sectors have severa
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sharp edge then forms that may lead to damage to the product to be conveyed in

30 particular when it is a case of juice 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



assenbl ing contiguous sectors. 10According to the device in
accordance with the invention, the sectors consist of a single |ong
thread corresponding to a screw pitch, constituting a turn of the
Archi medes screw, and in which the sectors are interleaved in one
another on a shaft, wthout the formation of gaps or sharp edges, so
as to formthe helicoidal spiral of the Archinmedes screw. ISAcco}ding
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of the Archi nedesregggew, a core provided with an opening intended for

the passage of a shaft, tq within the fitti cl i
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screw, - thg seed9us DBaveidla igasby dBescanhettih dr fameaf vdtaneefittios ey
sai d areas being 30intended to b tual ly.in abutnr -
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particularly easy to manufacture in short runs and are perfectly suited to producing
15 short screws for metering systems. On the other hand assembly by fitting together
sectors of a thread involves allowing a thread portion to project to allow fitting
together. This configuration weakens the sector and may lead to pulling away of this
part of the thread under mechanical stresses.
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

to the path of the turn; - said opening intgnded for thepgggsgggagiel
the shaft has a pol ygonal cross section;4- the body formng the core
and the turn of each sector consists of a noulded plastic piece; -
sai d opening or an end sector passes right through said end sect or
sai d openi ng having a reduction in internal cross section ’
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Archimedes screw, and in which the sectors are interleaved in one another on a shaft,
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



a single pitch of the screw. 25- The central recess enablin

on a shaft is hexagonal in shape. - The central recess enab?iﬁzsenbly
assenbly 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 righi

angle. 30The thread is nade fromnetal or thernoplastic polymer or

t hernosetting nater.i ) i oo . i '
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i nvention: Figwceod; shows the device in front view and by way of

npn-linitative 5exanpl f.a sector wt . i
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sect or conpose%aﬁcﬁk&$read revealing the two helicoidal curves

constituting the sector of .a lon {tch. Figur. i
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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 5 shows the connection and continuity of the lin

thread of the various assenbl ed sectors. 15¥igures 6a EE ngtgg show
the steps of the assenbly of the device ®n a shaft fo} 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, as known fromthe prior art, illustrating nore

particularly the beyel; shaps b bR&riuENABhIRAIRScRaNItedhid i
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a cl os ¢ i
ed end afy"RH means of a device according

to the inventiQpngpfilgures 123, 14, 15 and 16 are respectively detai

views of the sectors ) :
Figure 3 shows by way of non-limitative example a hexagonal shape enabling

10 sectors to be assembled on a shaft with the same shape. Figure 3 also shows the
bearing face of the thread.

Figure 4 shows an isometric view of a thread showing the bearing face.
Figure S 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 betwéen 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

75 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



7 making up the Archinmedes screw, as illustrated in figur

Figures 12a, 12b are detailed views of the sector as i?lugtgéfed in
figure 12, with dimensioning. Figure 12c7is a table indicating, for
each line of said table, the possible values 5(in nillinetres)’of t he
di mensi ons of the sector, as illustrated in figures 12a and 12b
Figures 13a, 13b are detail views of the sector as illustrated in
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each line of sa&fd §HW€5<#H§”B%??F% 89@8 ﬁg%*f?ﬁhg?%ﬁfhé ;%?%hggjyﬁgr
di mensi ons 19f the Spgh@E 14894b hleustailateed df thefsegfor assllusgared iefigen |4, with
Figures 17a, 17b are detail views of a closed end sector.
Figure 17c is é“?%%Pémgpdicating, for each line of said table, the
possi bl e val ues (i nfightd ety esblcakditdiag dbnenslionst sofd iie teawtseble valyes

illustrated in figures | 7a and | 7b. Fi i
Ar chi medes scr éiy,migiesicgled] e 4ipensiqs 8&&\% 5 Cg%r %nl §S§Jﬁéeg E“Zﬁé‘gésﬁﬁa% 14b.

g;gduced by means of;.a-dqyi a8 ARl igvsidT thdwctonweiitstaredac Ggurdil Agvitho
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 16c¢ 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 17c¢ 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



enbodi ment. Thus the invention concerns an inprovenent to the devices
of the prior art for producing an Archinmedes screw, by assenbling
contiguous sectors. 30Figure 7 illustratges 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 Archinedes

screw. The thread thus fornms several turns |' of the screw. This
thread is rigi Bl AVIGON GiicciOFOV aflethewi th an opening for
passage of a %la}sﬁkggﬁgm{snof )??Iustratl escj) on which, said secﬁthors 3 ane
fitted. In t hinghisririor agrthe tepsanissarRiHS BN HRHE PEEETTdR

torque to the RGERLRs Ure e AL GBY RIS Sy B BWhhiS cARbRba@divaeh eleyotry?’
t he mechani cal “¢ontact “bet ween the core’ 2' and the rotation aX|u§aro1}0r

the Archi medesastthewptaoipnmand toé Aschioadesi sceai:aby MEaps 8t 2 3REHY

pol ygonal , contact ,surface he hafite ald i eeGore 25rbydfcaliyof
nmeans of a eye’éaér@ﬁer?%ﬁgotnﬁlec%tt%? %%ggeégr e_tt%get her with respect to
rotation. No thaessEcasigne dfafttant qore tigsthoos il tsbrechietaigbon: MNeera8¥RPBps°
This solution nmakes it necessary.toq V4 o1 0hSked it WcbdRad th ngide
cor r espondi ng f%q‘éee]\?é’i"%ﬁ% Bgftgﬁgsthgfse(%rg' Ts}grgéc\’jv&?&nn order to e?gurg
sufficient mechanigab wednneasthanrbgtondes to bevest aftehesrd thheoraw it gidsr ©
3'. 10 There will also be noted, at the nNgaliseinQhk .t he
turn |' bet Weeﬁn%‘éf‘cstug?%e,mé[‘ef Ifélt(fogrﬁe%lﬂn ?:%%g% tgée%h%?[on tern (r)lat,i ng in
a sharp edgg 40, inThére Wiaramoafe wothigvethe afti of @hasgioadgéhagrm 17 between
constitutes not only a fragile area.for the. Ar.chi o Whe WS ol SF
al so |iable tosStratrage et HEIORdR SPPRIcS i YUYy ey gg%rﬁﬁi?dﬁgldes s_rcrevs.
The invention LepBdiges shhigsazdt@wdasksates oMt arfefzér erredot Betireligedes
drawi ngs the device conprises a turn 1 with a long.th i.ated
with a helicoi d@rPch@F'éggoé‘ﬁblﬁ fredasmpge heapris s %ﬂ%@@%&%ﬁ*ﬁ?ﬁ"@%ﬁ%ﬁ it ut es
an el enentary sect ofy3in di@ntGh&liRatdsOtrafvBaks4 of the turn is
inclined by a given angle 5, by way of non-limtative ex I

With respedt to theWish rsfasence fie theacfrgyings the V&ﬁé?@pgseﬁﬁé%npw(% ng
particul ar be Qﬁ}e\gg%‘so&a@&ﬁwﬁﬂ,a RERLRRARLY: Dot Waesar2 lenkbh dPic: 88Ombly
The base 7 of the termnation face 4 is for exagp

_ qur}o nal Ioc.ggdba
hel i coi dal gencpadititys afelenrntarnpestay 3gThe terminatippdacedh o e WEE iy 4™

base for the turn 1 foldl L1608 GV sPRRkspct Bt thewas ¥f the
point to the c@\8 aS?RGtShgy\A?’ﬁf%ngé&gear Ving as a generatrix

of the
turn 1. The helsceoi dalhecugiess Bay sn phrfisder tsybeaveeal \i@nd 6P BESTAYY E@t,w By
way of non_zloi m tatl é%{)ﬁsﬁwxei‘brggle ’?ft t%ettgﬁmtxa LG KNRSS islforfkahpr dowhal b e
r an

its base. 157 R he core 2 constitute a sector 3 the
hei ght (I engt h)hepfoithigederaox nethpdneisl & 0 a pitch of the Archinedes

screw obtai ned by aﬁ-%gnbl i Q%Ft he Seg%ggesgogttlﬁ@tu@n ﬁrf@ﬁgwg‘% heliB§idal curve 9
0}

geonetric definition 6 he >tUrh t° an e core 2 can be obtained
by generating aVplusrevey pdins i thacevd sfahe dredSstvmgnep gateratgx gf the um 1.

hel i coi dal curve 30 corresponding.tq the pitch_ of e, SGLEWF noBmitati
pl ane serving a@‘ed‘eél&‘ﬁﬁ?ﬂr%“‘feo%‘Stoﬁféetsécﬂ’a ecé)élr?%progfl %n%gbfﬁe}?vorlmune of

the turn 1 and Lok Bie2iolife ihitkhéssed obthe ann angitsbasdent i cal to the angle

5 and gives the inclination of the term nation phase 4. ]
By construction the Tdsdarnof andiie eofee Cémétﬁt@tec?osﬁﬁgﬁ? 2%‘3 1%4%&{ a IeggtggUgghwh

the wdth 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



of which depends on the angle 5. The connection Il of the faces of
the core 2 is either angular or radiate. This geonetry maxi m ses the
faces in contact and allows ideal transm ssion of the rotation torque
fromthe screw through the various sectors 3. According to the
exanple illustrated in particular in figure 4, said areas 10 of 5
connecti on between cores 2, intended to be nutually in abutnent

bet ween two Su&ﬁ%ﬁl%h}ég%ﬁx%gtogrﬂ% shel OF THReoAMRBANE of @dfatéreof the core 2 is
term nation face turn 1 of the correspondl ng end of aalq
allows

sector 3 on t heitlet hegul maqndadl@ignﬂtli» gePMEEtEy TERHP | SAYINE (ROFA HECTACH f
(between sect of £a ?f)ahsm1?$ r? #ﬂﬂ@?@tatfcﬁ t(?(gﬁé fr&H lt}ﬁ:rscx‘@'vvtth@kiléh the V@R sedthie 3.

area 10 of confiétti‘on e core low ng in particular
parall el to the pathcoofditdie thaxampdillugited e PeHpBe Pt e &0 Eﬁei’“ﬁglrbt%

figure 3, the sector. 3,c0
L5031 oS PRLo QOO LTS s Ly dn A b haf

corresponds t osichbativokectdre 3 sdratht oﬂabanah@ddhmﬁsmétw fage 4 plcthe gBAl 9 the2

are ideally adjusted to all Wm)untln i t
wi thout the fof¢FESPEIIMgrendl i%‘%)%eccé%s;’l %‘e&% %glr%rrllg’gc %Letg%énﬁa?rﬁ?ﬁﬁﬂgﬁﬁ

13 and the sectQ@ib@weACetdh 0y roa-plarvarin amticelmbodihoei rided, Gkt pardd 9fn

figure 4, the t 3th i
on”ot her sect of TSI FEAl 1] GBS o TRt BB P

of sharp edges;when these same sectors 3 are asserrbl ed on a shaft 13

that is, by way of I t
assembl y 01}/ thgse s’g‘gg%)?‘%‘{’n@‘g%ét\a{‘g%%g%g?ﬁgg%? gtfﬁc%e§%§r%lc ?Hgggea 080

screw. The | engf h,iof, tensen W tuscpiedecedtvdapend h
the shaft 13 and atlheg nlurrber of sect g?s wdependsnofy e Ehp@njml@f

| ast sectors 3C@ﬁfle%hédsﬂpémtr?éé@ss}’é‘@r]éwﬁf)rd”?\%ﬁsﬂ}lnﬁﬁ g)fpg}s”ggngla{esgdeﬁm

the shaft 13 ig.00taf nﬁﬂmo&l@iﬂ ehtiiapahioneebanifcE withoat fsnnmhoasfan
screw ng or bol ?“‘l ng. 25I'n ord ergtg fag}fal |§%te ass {Tbly, g?:cordl ng to

one enbodi Mént exeagve ¢ wwﬁé@w\’&?rethéé@tﬁdﬁ agd e SEHRT Ar chi medes screw

may have, respectively [y Aigbearthagector 3 th
surfaces 4, 0, so ag‘ %(01{#6\5ta%Vé%é%@gggg{s%pngllggﬁ%dn?l fgfe v o

direction of thetadtedeias ore peeticlasiapt TEBEASCHRYISHIOE O %‘r’i Mmgﬂ%ﬁ?gr

in particular |IIustr t r I
sai 0 openi ng. 12 iah B BEERGT I L SRPRHRTRUC B e St onr

passes right thraughl sdiad iend weytodmo@ihm@gve IEamle hadeRl i sRPRal e
reduction in cross ? Cft ?
20  assembly o tllese séetors 3 on a shaft 13 produces an Archimedes screw. The length

of the screw thus produced depends on the length of the shaft 13 and the number of
sectors 3. The fixing of the first and last sectors 3 of the Archimedes screw for
holding the assembly on the shaft 13 is obtained by conventional mechanical fixing
such as screwing or bolting.

25 In order to facilitate assembly, according to one embodiment, each
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



This reduction in cross section 16 forns firstly a fi

intended to 10 constitute a stop for the end o¥ t he ;ﬁ;ffhigldgadl7
secondly a second shoul der 18 intended tm constitute a stop fbr a
fixing member 20 intended to cooperate with said end of said shaft

13. According to another enbodinent illustrated in figure 18, the end
sector 311, 5315, in particular open or closed, may have no }eduction

in cross section, i r
fromsaid sect{OR 15“ ela S%?gf P ﬁb%géngregﬁ%rgsmg gr E&E §Fléecﬁmkilgl %ﬁcghﬁﬁﬁw 8

any suitabl e nmamsmhbmomant@ukmﬁbhwﬁsmgémmﬁ@rﬂ%@&@?ﬂqﬁ 0?%“¥ﬁ3”h5¥d
exanple in flgu&ﬁﬁlqﬂﬁé%g f|X|ng menber is a fixing scrgw 10t hat
engages by scr¥ g2 a'tapping at the end of the shaft 13. The

first shoul der 17 i&ccord MMHﬁE Hol ] t £ 1,
second shoul der 18 i C 11@3“9 I am mdnmbﬁcﬁ@fmt'@éleslﬁafhﬁ€g@secfﬂﬁé

whi ch, as i?lustyat E‘ﬂm‘gﬁ PP O‘hgﬁsseed B{@e“%gg%%u&%%Eﬁ%gés)&?%gﬁﬁﬁ@aﬁ
one or nore ma$h@ﬁ§gn@mnp@ﬁ&Mﬂﬂ&@angﬁbv1%kbmmamﬁ%ﬂsﬂ5can be provided
bet ween the fixing nmenber 20 [ he I

and said second 15shuicaFs 1&° ﬂﬁé@ﬁﬁ‘%ﬂéoﬁe Irobyon i nzégdl rr%nsfﬁlp%trl(d&h\l\élr >
devi ce makes it{..pegsi bl e to produce an Archlnedes screM/haV|ng a

cl osed end | | ust
e T et rared i nfhgaranso e Lhnge ahdegdn B (RE miliy B PERA, S0

gga;; L]; 2Xt engﬁger?g'agessﬁf%k@(m@]wnﬁﬁtawﬂg dt ROttt of the gfaftdldi Hhesist dpuldar

by a Closure disc
said turn 1. Ad&m—xmahgm[e@t wigethe gl tH%ma\fN 1%%6&8%(?]1@5&019 rrf@tlst h aB®ment
possible to pr Wciﬁe &1 of the fixing screw which, as illustrated, can be housed in the opening

12. Optionally one or more washers, in particular Bellville washers, can be provided
between the fixing member 20, in particular the head of the screw, and said second
15  shoulder I8.
According to one embodiment, the device makes it possible to produce an
Archimedes screw having a closed end as illustrated in figure 9 or 11, or even two
closed ends as illustrated in figure 8.
To this end, one of the sectors 3 at least is a closed end sector 31, 36, said
70  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¢, 13c, l4c¢, 15¢, 16¢ and 17c 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.



Ar chi medes screw having an open end, as illustrated in figure

11, or even two open ends. 25For this purpose one of the gect orgsog at
l east is an open end sector 35, one of the ends of the turn 1 of said
sector termnating in a free edge 21, in particular rounded. The
invention makes it possible to produce Archinedes screws with a
constant pitch, as illustrated in particular in figures 8 and 9, or
Archi medes screws 319‘%& htag% lable pitch, as illustrated in fi gu1re 11
The tables in figures 19¢""13e, 14c, 15c, 16e and 17e illustrate by'
way of non-1imtati-uee dixanypbek s thadiroetsr ofithd thepad 68 of He tg@d-or s 31,

32, 33, 34, 35, 36. Fach l{l%gnegcl)g th?ﬂttgllbclf‘%he{]ﬁlgﬁﬁ&g&ts%re%\n(oﬁzsmlu@n of

possi bl e si zi ng f or t4° €8¢ n these tables: th i i

. . Do e dine

F is the dianeter oftht iendnbipeads thodiaofeter hétheurah af)he %C@hélsail‘ﬁ%ﬁgqnélrﬁgu
is the pitch of the Archinedes screw (or of the turn 1), - the

di mensi on 15 stheKeed amet er of the web of the sector, also referred
to as 5the core 2, -t bghcdiibRGSE 0B dEndnsiot e tic prevage ofithf grafttlde passage

Shoul'd be not ed ¢ hateseHn &Ry BsPav e g ResrTe HarEy sy pict
't ﬁsf) r EC?get nggﬂs;g%cmrg ]f:?llarkﬁﬁ 31 52 i Red nsthercrice ghitddo fahelse8Brs harkest Heand
31, 1032, 34, 35.Inarder %@E‘fﬁ%g@@@%&%@%%@ﬁ“@‘%ﬁQet%vg%st?eé%%&g P
whi ch af forgs perfest gantdinu Satid@fatingrdvreaatheatint hef v«hichia?fregﬂeslpe?gect
screw between two screw sections, with distinct pitch _ .
continuity of the thread of the Archlmeées screw bePwee% t\%g screw sections, with
distinct pitches.
In the particular case of this transmission section 33, the dimension H of the
table as illustrated in figure 14c¢ indicates, for each line in the table, two distinct

15  values. The first value (e.g. 25 millimetres, line 1 of the table) corresponds to the
screw pitch of the preceding sector 32 of the Archimedes 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-lirﬁitative 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.



In the particular case of this transm ssion section 33, the di nension

H of the table as illustrated in figure 14c indicates, for each |line
inthe table, two distinct 15 values. Theg first value (e.g. 25
mllimetres, line 1 of the table) corresponds to the screw pitch of

the preceding sector 32 of the Archimedes screw to which the
transition sector 33 nust be connected, the second value (e.g. 50
mllimetres, line 1 of the table) corrggsppndi ng to the screw pitch of
the foll owi ng sector 34 of the Archi medes screw to which the
transition sector 33 rrust be connected. 20 Moreover, the body formng
the core 2 and, t of ea WBY 2§ In3 ol cu@uPdeastd @),
part in a singl eﬁ/l &L:g p‘ﬁduchn%ﬁn /tbrﬁg&gegg{%%s iRy | n S%rcfl cul ar be
fabricated, easidactcaiel atthdtelsssectost(3) dongsmadasipatetiend brorgeerisarmdinglen
as pl astic, by injection noul di O in which the sectors
non-limtative® hecortsﬁtélgg%%?“g? 12 P&F;‘m Ave élsy}rrgerfm ons of 100 25mm
in diameter fo(g)%repﬂnte@ﬁaml iglhe @ﬂiotﬁa’r@mmdshd@(m wiiert gevoreat e ot 2aR sy
tothelnventlonls partlclarl i ntended VA H=T00 T Hale
met eri ng or 5 puisithefsss e @%//\?féP Orglr hehco des %Pchgeté Conpri si rfé
at |east one Apghingdase %t&m) hd2 tEilnAhd\an féaes Demfcaeuxfnc(ﬂ) pa@d@@lh@loan
Archi medes screw by assenbling conti us..sect o 3 i ekis

in that the sefﬂ‘lél(‘g) Rege ipglhsr aaﬁn%%ggﬁ%ﬁa herereC{totﬁnrgehf(ffL corf?[gspgndl%%g

to a screw pi tﬁ@tha?éﬂ@%érlnﬁﬂhhbﬂ@ae@s tay nfurdally 11®ﬁbdt1|ﬁ6nt/\1f¢\hb redesivsctas (3)
and in which the sectors (3) are interleaved in one. an ttor e O nsald
shaft (13), wi phiatArchimefles ety o 2Bk t%ab)é“d(‘}rat’sa}li’é‘?“bwé)agoes Th suc

way as to f r piral of the Archi nedes screw, and |n
that the segt g}é@%@? Elgggécgjgé(r?natl on faces (4) of a turn (1), each
term nation face (4) being inclined by an angle (5) with respect to
the shaft (6) ang\t}ee ec%i«ﬂ\[xg (0321311%91%% cthrk%ldte@l[gmd}aﬁélﬁﬁtlfna(fﬁsbe(wk)en the
mutual |y in abatme nt® of “two successi ve sectors F 3
screw are abl etémnrmnomfdne (@) ofrthnsmi §5ia0A ﬂ@fShﬁﬁK%ﬂﬁ%"efﬁ’\%’éﬁ )y %fwf
successi ve secto ng to claiml, in which

sai d angl e of ‘iﬁn p‘efzr(ag%{e)t%\%%gﬁcatqﬁgbterm nation face (4) of the
turn (1) and the shaft (6) of the sector (3) is between 00 and 50,
and prefer ably bet ween 15..an ebwdemtids
in which said énéle?éw%?cﬁoh%‘f‘? a%%nn%(lg)‘&be%\%\ede%%tl gﬁ? !el?{r%ﬁ%g?on face
(4) of the turRefnljationthct o ogh&fttxm((ﬁ))andfthﬁtsheﬁé@(@f@ﬂe SGC?»()T(ﬁh‘S@@ 4.

Devi ce according to one of clains 1 to 3, in which each sector (3)
conprises, apart 20 fromthe thread (1) constituting the turn ( |) of
the Archi medes sSpEew: a@of@igoORY oflaims ded 3 vih wWhichreadpeaion ) CLRprISCS, apart
i ntended for passage of a shaft e

cl earance, Xai drae gﬁdﬁ”s@a(‘é ) 8RR “Félf@ 56“@% )qucth Aq%&eg%grsegl grﬁa(z)
(13) in order to mﬂﬁ&%ﬁﬁ ameelﬁﬁgmmdeﬁdesmewss@a&famvftcﬁe%)a@cwrtumﬁge

toclaim4, in t he sectors have . ar O)... of conn
bet ween cores (fR)ing skkpengg.sais S@?J@F ePHge ”Hf“é‘%aeé% 25‘ & ofif! ﬁ%ﬁ?ﬂ% n

abut ment bet ween f.yp %H&&%ﬁé)x\é%&&emfem(?v) of the Arch rredes screw,
said area (10) o? hnection between cores (2) of a sector (3) on the

one hand and the term nation face (4) of the turn (1) of the

cor respondi ng egq%ewce gc%l ?dniget%t %ﬁm(é@)n Wl (A8 sRther) h@»&dﬂ@@(‘lﬂl) bf tiinhérgiona

30non- pl an bearing sur bet ween sectors %)
between cores (2), sald 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 surfa

10) between sectors (3) has no ridge, the area (10) of gonnecticgn(g{‘
the core (2) following a path parallel tmthe path of the turn (1)
57. Device according to one of clainms 4 to 6, in which said openi nQ
(12) intended for the passage of the shaft (13) has a polygonal, in
particul ar hexagonal, cross section. 8. Device according to oné of

clains 4 to 7, i
(1) of each se?:tl?)erV poé%‘ﬂ |t ésjétqg%og Q‘gmﬁmgéi Pgea{égr@? ml(f%}garslld)ngmednwémrs

10 9. Device &gtos ad n@get theanea (0F) dflcanestion efghegeors ()l %n%%p%}ﬁ paraﬁel

opening (12) o (31, 35, 36) passes right through
end sector (310@%]33?@85%@?&98 )openl ng (12) having a ?eductl ongl nSal |

internal cross section (16) constltutlng first a first shoul der (17)

intended to_co t ut to
second shouf deE I%‘I?LVS%J@ e%?arﬂis“én O%F ?foctl%gl?lggggu%ggﬁségaéﬁemgé@ f)?lglgnr?ad or

nmenber (20), sughpaasgeorsnd euft (INhendedydopalc mqpércataegwagwaé &S @ﬁfdl‘)“of
said shaft (13). 10. Device according to one of clainms 4 to 9, in
whi ch the geonetric definition of at |east one sector (3) is obtained
at | east by gegepaliidigcardi wivke bf daia 4o ds s wlech ihorbodo famnseariF i)

this cross secti I
of the turn (Lmoie g dseetrors ) Srat e Mol i Hh g bERs O e

for said crgss section, enabling generation of the voI ume of the turn

(1) and core (2), b | .
of inclinati o§19% Qngiégq?@%gg %&See%?’ﬁlﬁ@f 6& gelzglc‘%e‘n}hfal P p%‘?n é {1% @f‘%{ $hd

a?d the shaft g@)tor%l t3|§e36§ %%s@sr righd)hrowdd saill knd £ ¢CH, AT 30, dmdgmrm&iﬁé)
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di anet er as sai one of the sectors (
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(1) of said Se%%gperattéa{;v% &k %MOFSQld@hﬁPH@QEd tree edge (21).

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.



