APPARATUS AND METHOD FOR COMPRESSI NG MATER] ALS The present invention
relates to an apparatus for receiving and conpacting material according to
the preanble to the independent clains. There is a need in this art to be .
abl e to conpact material which includes conponents:of various sizes.
densities, elasticity, noisture content etc. material ;ééb3 éyQa,Efgtl ned
by way of introduction is often massive and bul ky and n et éé
conpressed or conpacted in order to -be caoabl e of being handl ed and

t ranspor tARPARATUS eANDOMETHCH | BOR | @iMPRPBODRG. MAgeR1Ngeds occur, for
exanpl e, in industrial operations and In municrpal waste di sposal, for
exanple in refuse collection. For wet matter, it is also often desirable to
reduce the moisture content of the material in connection with its &L
conpression (conpaction). Prior art technology calls for the enpl oynent of
hydraul i.c compactors for conpacting material of the above-disclosed type.

Hydr aul | TheOFPELdn®r $nPh L 18X PRETRILES . td! s}:&é%tgedd}e@gxemmﬁ?m{ tion to

whi ch the reduction in vQlume which is obtained is relative ight. As
regards, QPEPaES&ﬂQpWéteﬁﬂﬂﬁeéﬁ?QfddFgcEﬂn%BPcP%ﬂamhé§t¥9 thpeindeggedenn i nvol ved
IS no greaagmsthan a factor of 3. This slight degree of conpaction is
because all material to be found in the transport container is conpacted at
the sanme tine. For conpaction purposes, use is also made of screw
conpactors consisting of a nmechanical shaft which is fitted with thread

bl ades and is surrounded by a tubular casing. Conpaction is achieved in
that the screw conpactor presses the material into a container which is
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a factor 3. The expl anation
order to be caoable of being handled and transported in an aconomi-

cally viable manner. auch needs occur, for example, in industrial
operat1ons anc 1n mun1c1pa1 waste o1sposa1. for example .in refuse
collection. For wet matter, it is also often desirable to reduce the
moisture content of the material in connection with its compression

(compaction).

Prior art technology calls for the employment of hydraulic compactors

Tor compacting material of the above-disclosed type. Hydraulic

compactors are expensive, unwieldly and heavy, in acddition to which

the reduction in volume which is obtained is falative]y slight. As i;.
regards., for ex;mple. domestic or commercial waste., the reduction

involved is no greater than a factor of 3. This slight degree of
compaction is because all material to be found in the transport

container is compacted at the same time.

For compaction purposes. use is also made of screw compactors
consisting of a mechanical shaft which is fitted with thread blades
and is surrounded by & tubular casing. Compaction is achievec in that

the screw compactor presses the material into a container which is




for the sljght -degree of conpaction is that those pressure forces which are
exerci séd by the screw conpactor are absorbed by substantially all naterial
| ocated in the container. with the result that those forces which act on
each individual conponent will, naturally be relatively slight. Screw
conpactors have relatively | ow capaci Ty Zmrelation to their size, suffer
from difficulftilded iim Heediounse. ¥hewe thiej ewntainen heegheane ftbiesl dbheatskceeypowner

for their op&lgbiQr ki é?h%‘i’%%%&ﬁ'%g SHHLIHLE WIPREFQY Rofdriiah A8 PRl heavy, as

wel | as bei ng expensive 1n h purchase and operation. Spiral conpactors
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conpaction of; thg mater.i.al, co Cces. . the_ pnLeco t] zone, e_spiral
has an outer f(?i"a éf)’%ﬁ gﬁgqggfi%nﬁppép]ogsgst%hgﬁ F’Eogs%i hﬁ%rsug%]afr?%?ﬁ of the
casi ng. Ther ehy¢htdre epincibed |bysthe sapew camhastorwatd absohad by ear ance) the
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the final cortpattthesecfoncre whichrael opasash pndivddushicemponsditrpttlor s have a
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and runni ng costs,, at the‘ sane tlg‘e as t he de%;ee of cogp_achl on 1S
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of spiral cormaadtgs l1demcibbertsi Bnd reqpiac edhiiziepab kg papdr (faki ghetircl ear ance
batween casi pifal ). entails, however i f that, |
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spi ral - 3s-beiing ekpensave nig. both puachiseubed opeeatioar ge- pi ece material is
i nvol ved, blockages readily occur, wth resultant operational

di st ur bance cgr ,og)]er ational disr uPt i on. L
- dpiral compactors are also employed for compacting material. The term

spiral compactor is here taken to signify compactors including a
spiral which is rotary about its longitudinal axis, which lacks a
mechanical shaft and which includes a spiral or helical blade stood
on its end and surrounded by a casing. In such instance, the spiral
and the casing form a precompaction zone where compaction of the
material commences. In the precompaction zone the spiral has an outer
diameter which is slightly less than the inner diameter of the
casing. Thereby, the spiral closely approaches (with slight

&mf clearance) the surrounding casing. The precompaction zone is
followed. in the direction of displacement of the material. by a
region which has no spiral and in which the final compaction of the

" material takes place. '

Spiral compactors have a relatively simple design and constrdction
which results in low practical and running costs, at the same time as
the degree of compaction is consideréb]y better than the
above-disclosed factor of 3. The construction of spiral compactors
described in the preceding paragraph (slight clearance between casing
‘and spiral) entails, however, the disadvantage that, on varying. |
material size, the material is occasionally jammed between the spiral



‘The present invention ains to provide a spiral corrpactor! in  whi ch the
above-di scl osed drawbacks are at |east partially overcone or e
alleviated and in which the advantages afforded by the spiral conpactor

are attained. Accordingly, the presemd 4+nvention provides an apparatus for.

conpacting material, said apparatus including a path, an infeed opening
di sposed in t he path at | east one spiral which is rotatabl e.about its
l'ongi t udiand %kies ¢asimgve Imedprrtiewlanhwbien Ih@kge-aleqecrmtaxalal shaft
and incl udes gn¢gival, bl 8deckadfed e%“éaﬂ‘fyf'éé&ﬁf"‘am%ﬁ‘tﬁa' hAq JHRTDer

di sposed substaptially above the sglral ang in_the regi on of the opening,
the gui dRRFDEIOPRL nélﬁ'F’é’ﬁB§Eﬂeoﬁ

spiral blade is caused to. abut on.rotation of the spiral, one feed
corrpartrreﬂ_tb formed by said | east _one iralk .and said g th for 5:[ | ied
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appar at us |ncI uding a path wth at | east one spi ral having -an outer edge

t RREratdenai ﬂ%&rﬁé’("fi%al nst which the’g

and dISp sed be rot ed about %ts ‘| ongi t udi nal - aX|s b dri.ve neans, the

spi ral cBFeSRBFt HIWE N, dPRGVAISSi FPRgEa
| east ofoer conpaann.ngl matganm mhdbeappam‘aspesedqcsnmm\t aalplay:habove

the spir | e en ed- & nt_for -
suppl i edaénnat e&rr,%ee%ng,tp%q,&g{ g’n ‘ce plr o%ﬁgeogaéﬁh édlngc eogp)eenl ng
and in SPRAXNGH cwhighf |is rrﬁa‘ﬁatah%ed@hﬂ%l a’eerréqnqm‘tudi@adat ex al byn

movenment g¥ivde f@dRsi ahnihr Qudkn! hqaj;‘]@hae[ gamé’@ﬁ&hﬂéal shaft and
includes a spiral blade, at least one first mechanlcal-
guide member disposed substantlally above the splral and -
in the region of the open:.ng, the gulde member being
disposed on that Slde of the path agalnst wh:Lch the splral
blade is caused to abut on rotatJ.on of the splral one
feed compartment formed by sald at least one spiral and
said path for supplled mater1a1 one compactlcn cell with
a discharge openlng located J.n the ax1a1 direction of the
spiral in Whlch the spJ.ral is ]ournalled solely in 1ts
drive end and in which baffle means are dlsposed in
assoc:.atlon with the dlscharge 'openlng - for :meedlng-
dlsplaceme_nt_of the materlal. '

The present invention also provides a method of compacting
material in an apparatus including a path with at least
one spiral having an outer edge and disposed to be rotated
about its longitudinal "axis_'by"'drive'_-_"m'eans', " the spiral
lacking any mechanical shaft 'ar:ld including a spiral blade,
at least one mechanical guide = member - disposed
substantiallyzabove'the spiral in the region of the infeed
openihg-,' a feed cdhib’artmer’nt for supplied material and a
compaction cell pro\rided’ with a discharge opening and in
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whereby sajd at- | east one spiral on rotation displaces material to the
conpacti‘on cell in which the material is progressively conpact ed under
. si nmul t aneous i npeded di spl acenent t hr ough t he di schar ge openi ng,
sai d mechani cal gui de nmenber forming alscraper which prevents nateri al
acconpanying the spiral in its rotation from passing between the guide
menber and the edge of the spiral. Expedi ent enbodi nents of the apparatus
accor di ngwhdchhdafifdsenmeans eimpedeardisilagemant i aft theapadratsiasubnl ai ns.
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portion 2 err] cross-section entailing that fhe | ower region
surroundssPH€a§p| raI WI th relatively slight clearance. In the enbodi nent
illustrated in Fig. 2, the cross sectlon of the | ower portion is

semcircu i, N ddlt |chth ovver ortion ne n t
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t ke pat h. pi‘hsennelanén&iomf ax‘reeézpscmsed tinn ditieviappenied i sukchaimsed, vi a
a journal 16 in the one end the drive end of the path 10, to drive neans 60

for rotatl.‘ng the spiral. The splral 30 includes a spiral blade 33 which is
stood on i€ Riegephatnvension@ il aw Berdasesibesinesneer fdeddilthe axis of

hereinbelow, with particular reference to the accompanying drawings.

In the accompanying drawings:

Fig. 1 shows one embodiment of a spiral compactor cut away in the
longitudinal direction, provided with but a single spiral;

Fig, 2 shows a section taken along the line I1I-II in Fig. 1:

(2]

Fig. shows a section taken along the line III-III in Fig. 1:

Fig. 4 shows another embodiment of 2 spiral compactor cut away in

the longitudinal direction, with two spirals:
Fig. 5 shows a section taken along the line V-V in Fig. 4; and

Fig. 6 shows a section taken along the line VI-VI in Fig. 4.




rotation 31 of the spiral. In the illustrated enbodi nent, the _ spiral
blade 33 is conposed of an inner part spiral blade 37 and an outer -
part spiral blade 38 connected with t inner part spiral bl ade. The
arrows A indicate the direction of ?otation of the spiral. The spiral

bl ade 33 is Journalled only in connection with its drive neans GO, while

Its other end o) J e f all ed end
Wil | genefr §|5ry be gg\[s}l%#a?gg%ﬁ%ﬁ?roefgegnw&%s atcggg{ﬁéajlteb hlaade or the
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of materi ween e spiral € an a resu
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Hovever, dqiiadflin S§keo8f tﬁb"@?ﬁ‘at]y 'tIrW&ﬂe hfifh@éi—&%édb%m%&ci&n@%%d that
t he spi raI bl ade abuts %gal ns ‘B‘F‘ _ IS suppqrted the path. 10
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dlrection of rotation of the spiral.

- The spiral biade 33 is journalled only in connection with-its drive
means 60, while its other end 3% is non-journalled. Hereinafter. the
non-journalled end will generally be designated the free end 3§ ¢f
the spiral blade or the spiral, The free end 3% is locatec in or
adjacent the discharge end 43 of the path. The journal 16 is placec
such that the spiral blade 33 rotates, most proximal the journal 15,
without any mechanical contact with the lower portien 26 of the peth o

or with the upward?y'directed-waTis 22a,b of the path. On rotation. A4

the spiral is dispesed.-with the exception of its portion located

most proximally the journal, to abut with its outer defining edge 32,

against the lower portion 26 of the path 10. However. as a rule the

spiral. blade abuts against.only a limited‘region of the lower portion
of the path, defined as that region of the lower portion with which -
the spiral blade 33 during rotation progressive]y alters its
direction of movement from being substantia11y vertical to being
substantially horizontal, This side of the path against which the
spiral substantially abuts will hereafter be designated the support
side. It is clear that, on rotation of the spira] blade, material
particles are often entrained between the path and the
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are, as a rule,: de5|gned so as, on heavy loading, to allow the spiral to be
resiliently displaced in a radl al direction. On abutnent of the spiral 30
agai nst the path 10, the outer defining édge 32 of the spiral is
substantially parallel with the inner defining surface of the path. As a
result of thedefasitnigcedge ehdtdksospfteal form mhthiradapgr ¢iff reateron! helwesmiral

will, on rot arthﬁnsaaﬂ%?%ﬁ%@' ¥l XhaPakh M Ash 5l Fésuﬂ‘t!t e'fn @?EH\:HBQ eéiﬂ%m@’r?t

agai nst the pa reater portion of the
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regions. An infeed device shown i 0 i ke i ce,
cognects to a8k g 1P HPBkACEY'A A T'Tﬁteeg'ﬂaf ]aayfﬁ 9‘%%?8%&’98]5%%{1 Sté of the
path. In the Ispmgatk bdadelandi trecpetin dh drderptd Rehheva: mheexbugp‘e-rﬁomg 11 is of
a length which Eﬁﬁé’n{%t h§d 1 'nﬁétcﬂ{er ﬁ]§99n‘%ﬁﬁt3%u§~n§1 9t H}c? th@ dﬂé#a?f fa3g $Piral

30. The spiral ment 35 for
the supplied @mfeerdsap. ruire-oﬁ@mpneql €SOr 38h @rﬁ‘bb@ﬁ%eﬂ@adtﬂﬁe W a \erthan%mpfﬁﬂ ch

of the spiral tarsetr@emﬁé#@wyedis?mmdt hata trla&.ﬂlownaécmﬁ substantially but
one spiral turn. Between the infeed opening 11 of the path and the

di scharge opening 12 of the apparatus, there is disposed a chanber 41
sErrounded VﬁyOa m&ruagt%? itlge tparel Bguszjfﬁmeatihgl ggﬂr a0t |hm oﬂ"li‘éirlt dQﬁgﬁnﬁf

t he space [ | ogat etween the free. en t iral. _and the
di\s¢har ge ope%pﬂ%%ﬁ g?tqehépb'?t ’fcﬁ”ﬁﬁt%{'@ﬁéi’é }:%] ﬁh??‘slwgﬁfer, will
general l'y- be definimgt surfiake ofortpactatbn Aelal resultthef diheae tastscithhef the
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certai.n enbodi also I nél uded in
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for exanple b%hglarb%%menﬁ sur"?ade Img\(f:elsuq(r? ézhe \‘ong':tudma'l direction of the path.
Hereby, wear of the inside of the path will not be concentrated at a
restricted area, as would be the case if the spiral had been radially
rigid. A spiral supported by a central mechanical shaft entails such
a "concentrated" wear if the spiral abuts against the path in its end

regions.

o An infeed device 40, shown in Fig., 1 as 2 hopper-like device,

k_/ ~connects to an opening 11 provided in the path, the infeed opening of
the path. In the longitudinal direction of the path the infeed
opening 11 is of a length which essentially corresponds to the ehtire
length of the spiral 30. The spiral and the path form, in this
region, a feed compartment 35 for the supplied material. In one
preferred embodiment, the diameter and pitch of the spiral are then
adapted such that the spiral has substantially but one spiral turn.
Between the infeed opehing 11 of the path and the discharge opening
12 of the apparatus, there is disposed a chamber 41 surroundec by a
casing 42 in the circumferential direction. That part of the space
which is located between the free end 39 of the spiral and the
discharge opening 12 of the path forms a space which,



portions, be polygonal etc. The free end 39 of the spiraf S aisppsed I n

the region of the transition 36 between the opening 11 and the conpaction .
cell 15. The intention here, in certain efpodinents, is to project the

spiral a short distance into the chanber 41, at nost approxi mately half of
the I ength of fAdieishpydrerwanidgeasra Ivube, deatigmntzid alpg comp setiehycorie of ht el

of the length of the chapbe + AOLBeT SFRoMH . Lhe free_ep f the
spiral is Iocaﬁp@arfﬁ_”ﬁ'hgﬁge%qwghegfﬁakpl ar?e t‘?a sjvgﬁ?esrte %ﬁ & ﬁ-g-?égﬁfgl%hg
direction of tdtamberrdl, pat Hint heroondinbay igefitniat part off tidd eenfasdaopraning
11, nost proxiqal; t di, ge. N PG-ck2sid D hiw.d, ephodi sont O th
spiral term na esa eé’dl_’g h‘ﬁ?g 5@%&%%\9#&8?\%@ C%I]tz]ihel"grqdm;et g’zlﬁggﬁés?gnce ] ¢ &
t her ef r om cor ridsgonitinsg the atrogssecdnena hicodf tfuratien efidtis compacision ¢aile ™

at nost a quarder,ofod 1t Nfeqfl Pl EGhe Ihe LHhaMY cuf'JT.SHPEp.UQQEQUé)é/ chpPed
casing 42 is di mensi oned 0. a8 to elimmnate the risK 0 Jamm ng of materi al
which is fed ipargioms drapdgonThiedcis achi eved in that the chanber 41 is
given larger cross-section than the feed conpartnent 35. Primarily the
upper boundi ng definition 46 .of the chanber is raised in.relation to the
correspondi ng her fref enfe3% eddtbempare heidt ¢1300sacr in dhet TRE18NdRT d¥finitions
44a, b and | owedradel i itint BOHbADOA HRCoFEANRET] QNG BAS QoRbAAAEnatc A J6 LR
di stance froma geonetric centre line 31 continuing fromthe spiral 30 than
correspondi ng P4RPEISF PERR: 1188 TRTPaRTHRIAMER S 1 &5 At BROISS T KB SPATPL 3 i ne.
To this end, isg.peﬁrdwtranem;ﬂbnerm ghbigert l!‘.aﬂ_Sz{tt moft lz@tﬁmeimﬁ%bsyﬂeed of r{:re
conpartnent and t er. forms a step, while in qgther embodinents fhe,
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t owards the di . ing.12, of :tha. c r_kt ' 11 .
in this |attefﬁgggégs?ﬁgfﬂﬁggP&%%%%&&Eg“bgggﬁﬁkPgHQE?gﬁﬁgﬁghgﬁ%ﬁ?h?géygﬁea- '
rule, raised iaxiedngiaecsion wift the Is@icdl meshditei bounsongi dafiofitiore of tiieed
conpartment. |ihreed teden i IO ABNE Srok R 1CHRIIIEEchSrdRr OYdriad YL Nn a third
substantially ot R ¥ d AR Pt h ot e iSRRG nt R e
and at a distance therefrom corresponding to at most one third of e

thread pitéh. as a rule et most 2 quarter of a thread pitch.

The chamber 41_$Grrounded by the casing 42 is dimensioned so as to
eliminate the r{sk-bf'jamming of material which is fed into the
chamber. This is achieved in that the «chamber 41 is given larger
cross-section than the feed compartment 35. Primari]y the uoper
bounding @efinition 46 of the chamber is raised in relation to the )
corresponding parﬁ_of the feed compértmeht. As a-rule, the siée 'Quf
definitions é4da,b and lower definition 45 of the chamber are also
placed at a greater distance from a geometric centre line 31

continuing from thé spir;1 30 thah.cofrésponding parts of the feed
compartment in ré}atiohlfo the centre line. To ‘this erd, in certain
embodiments the transition bétween'the'feed'compartﬁeﬁt and the

chamber forms a step, while in other embodimentﬁ the transition
diverges continga11y. There are alséiembodiments in which the step is
substantially rep]aced by the.chamber.41'cchtinua11y flaring towards
the discharge.bpening.Tz'of the chamber (the apparatus). However, in
this latter case; the upper bounding aéfinitioh of the chamber is. as
a rule, raised in comparison with the coriéspOnding portion of the
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In connectjon with the di scharge opening 12 of the casing there is disposed
a baffl é nenber 13ab which prevents displacenent of the material. The
baffl e nmenbers are designed to assume a gosition which does not prevent

di spl acment of the material on a pressure | oading which exceeds a certain
val ue. In Figfesd esmpmitmentof lal centasn i ambodimaidis nethes cambelel HafrPY Hagenber

are shown in phircRubdesei arg tosimakl Bd tapekihg ordsersesgenel drae oneri ng
12. Inthe lo rsreglon of Fig. 1. there 1s shown a baffle nmenber 13a which
t

i s connected e vopening 12 of the conpaction cell 15 in a journal 17.
Th&thls designed as a hinge with a built-in return spring, i.e. a sprlng

returns,the baffle S startin Lon when e, baf
nenber is not Iﬁrﬁ?@?"‘fﬂ@"l‘ﬁ?qrmgh%edpéFf’%'ﬁeePﬂ%{]’"go% %&aﬁTng%n Btsow ded
with means fodispdjsesta bgffTe membzer d)Ba.tHﬂaiméiorpmevmusdeplebemm oﬁtte,hgr al
spring of the n a he e r n, t he
Figure there |%tes'ﬁ§vm6@ﬁ g?bfg | n%'% %naﬁ% gheé)ar}f P?SJH%WE p&qgr{%r?xh‘?f:n
journal | ed i ndees oot rpadevast dibpldraent ofmthdertesiydr onialetessune doadioe nore
proj ecting po{rﬁié?z”%x@&d\éhé Céartxqum@eormp{ge $pé£aﬂ91é@%*?e£?te1-§atw d the

baffle menber in the position Illustrated in the Figure. X nodi fyi ng the
di st ance bet werhedimentisoof die baf fAedmemherapta shaye 1|fio‘i‘"h"c¢hof'- 2%%c259ri ng

menber 18 in gafant RRPSRT LM obE O %%éftg’ RRE tdpaRimP 12t hat force which is
required for noving aside the baffle nmember 13b fromthe starting position

of the nmenber is regulated. It wll be obvious to a person skilled in the
art that the baftheelswam bsgioh eh\yFigpti,ontabraesi ghowana taffde bembenridet ed to
any optional a rti o h p Lokl aqhYss s are
phgi ded i n C\sztcth pL c’ Léétee% 98 #h Q%(QrIménf;? %ﬁl ?}fqeatcgrﬁpaé H?x ('BE]]TTJOEI’S %}

Two enbodi rren.n@ffnoﬂ ?7et Mh'm ng déﬁagbatﬂ fdseanbmerw‘@nd btnﬂtgm/meﬁuwg t he

force requir gl MPALNG dnbAER RARRL ShenbAt bl RbEPNLAURY émgm*om

starting p03|t|on ese been descri bed ab ove

on the Draw nBRSitjipn \Xithlef‘ Ub'ng ﬁﬁjg’e'f’ n A& Nt prder theydaf luence °
external forces. The hinge is provided with means for adjusting the
size of that force with which the integral spring of the hinge acts

on the baffle member,

In the upper portion of the Figure there is shown an embodiment in
which a baffle member 13b is journalled in a journal 1C. The baffle
member is provided with ohe or more projecting portions 20 which, via
one or more spring members 18, hold the baffle member in the position
illustrated in the Figure. By modifying the distance between the
N\ journal 16 and the anchorage point of the spring member 18 in each
respective projecting portion 20, that force which is required for
moving aside the baffle member 13b from the starting position of the
“member is regulated. It will be obvious to a person skilled in the
art that the baffle can be of any optional design and also be
connected to any optional suitable, fixed portion of the apparatus.
Similarly, means are provided in certain embodiments for
pretensioning the spring members 18.

Two embodiments for returning the baffle members and for governing
the force required for moving the baffle members in a direction away
from the starting position of these members have been describec above



that a corres

will likewi se be obvious to a person s Llled in the art that the positions
of the journals 16 and 17 for the baff

enbodi nents s
15. In such i

pondi ng function will also be achieved in Stheruenbodrnents,
for exanpl e enploying pneumatically or hydraulically operating devices.
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50 Is disposed substanti_al

above the spiral "30 |n t he
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m~atsbasewp|btmtn shelcompatthienpedl, 15, dn. sumcrt Hastaicde tgabakfle
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ara
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the direction egbodimeatsorther bgﬁﬁeomembsrs &mnde:wnngi axf repdl 1§pthalreanm1tnlgose
qﬁ?ﬁ@* g &Ur between'the spiral "and the material. di spl aced
guil de

reaction forc
by the spiral
against the o

30 rotates. The gaymeon@nmgtaﬁeaammg@‘@cmmr 5 rdeaf agostmt or ol whi ch

acconpani es t
prevents the

upwar dl y dir edtledTheogotde \niembér nByoviEated Oin tid diohgttuafina heligpttiah. of rthene |

preferred enb
gui de menbers

the spiral. Alsparall ki furemepdipmnés alcboﬂ-dsmgnwrtad {fahtidIe tht rtdle élﬁraal ns

menber 50 is |located closely adj acent or abuts

uter defining edge 32 of the spiral, at |east when the spiral

b teafi abbre e el S0 aPdots eRE et R B coRTTnGy

PR lagt i D THSANBAER UBLARUITY, Pelonll B bR
t he opposi ng Veengtip@d the tineethonening angthecfonditudingd dhesctipe ofi heter of -

inits path if tpe spiral were t?hbe exgose gwardl djirected fg

As a rule, th
preventing th

Jempers 115fT SROSAE it £he FUPBAY sige d PRtheiefr Ybsha
eagapnsmlwhﬁcbmhbesmanltﬂtadd 1D isudispflaceds ipas h‘adml direction

on rotation of the spiral. The d1sclosed displacement in a radial

d1rect1on depends upon the direction of rotation (right or left-hand
turn) of the sp1ra1 and those reaction forces which occur between the
spiral and the mater1a1 d1sp1aced_by the_spjral The guide member 50
is located c1oseTy'edjaeent?0r abuts against the outer defining edge

32 of the spiral, at 1eas£_9hen the spiral 30 rotates. The guide

member also forms a scraper blade for material which accompanies the

_spira1'on its rotation. In add1t1on. the gu1de ‘member prevents the
spiral from be1ng lifted up out of the path as a result of upwardly
d1rected forces which may occur on rotatIOn of the sp1ra1 In one

preferred embod1nent in which the apparatus includes one or more
first guide members 50, the minimum dxstance between the first guide
member_and the oppos1ng wall 28a of the opening is generally less
than the diameter of the spiral. Also in this embodiment.'it is
ensured that the spira]_remaihs'in its path if the spiral were to be

‘exposed to upward1y directed forces. As a rule, the first guide

'_member 50 constitutes a sufficient obstac]e prevent1ng the spiral

from being 11fted up ‘out of 1ts path

w
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to In certain enbodinents, at |east one suppl enentary mechani cal guide
menber 51 (second gui de nenber) is provided in the region of the opening
11. The suppl enmentary guide nenber is ghsposed on the opposite side of t he
opening 11 in relation to the pre ment i | on flrstclhgmcaelqu1

General |y, tHE S¥3iR Ycdameatsnedt §a§ﬂ¥§6‘e T”p:f Y OFEL pohdr hy eto t he
| ength of theehbérst1g(idtendenbide ramrdberi or DEGME’GUI n tthe tegrigh tafdithel

di recti on of cg: api al ryoTueHebANRS BEHEREMSdE:  diiboged 46 pRDEr 50 and

t he second gu I's less tha aneter o theswal It will
hergby be ensapesitehaide o g oapning hbtin |’”Fi§'d°ﬂpt%l}th‘=df"qvt‘§”§)a¥th as a

restilt of po PYef ity sl fdeCh&thel-Or G riTi i AR eR6RdH igui dle GRABECtisON
with rot atloﬁégyéﬁ?H w&g 1r? one Sreferrgd e)frbo |+n€Rt #dr?uvvhl C the1

apparatus is aﬂﬁ?e‘?fdéd“%'&t@oﬁ?fd'@ts%‘lﬁ’§9 taitdei lN9AA L iERtiHYFance,

2 gduce the gmeﬁbew %ngom_ dMentld he yhat ecslrhgakﬁdim patdttion aﬁdz(:l(ﬁj)é sbliléahgsi ng
is provi wi t h drainage aperture t hr o ui ressed out

of the materi'dFf ?Egvégeﬁﬁ%g?%bggﬁdﬁﬂﬁitwﬂﬁf %%ﬁdﬁyfnph %ﬁi?on cel |

15. As a rul eembemiSiage 1rasan‘shah4thesuiolarralserpefftjreaspmaé hqo@nﬂhrmebx de are

provided in %ﬁ%ﬂr&cﬁ%hg Cgmr'ltﬁ?qttotaﬂf*‘ttegeu&%qea&ft 199&%‘1' as Bl Jesulitdl SO

shows one enbodi nent resent 1 nventiron 1 n which e conpaction cell
15 accommdatolfngossl‘lb'léewacé srireeted Boreesdwhink Bawm@scHT 4D §©’Ff5ﬁc§i!%" of two

separ at e par%ﬁtﬁ"“f‘&*&t%rﬁ JfNiRE GpRpect ed by nmeans of connection devices 19
and 21, respectively. These are shown in the Figure as flange el enents, but

It vaI be obvious to a person skilled in the art that any appropriate

desi gn what evier ofd ptrgﬁeﬁ@&n&%dd@ﬂeﬂ@\ﬁhcﬂﬁdﬁafh@%pﬁﬂiﬂﬂﬂxe* \Mntb:metd geparting
fyomthe spirit and s¢ resent inventiaon. od| ment s,

e
t he chamber AFP'"P%“CB‘HP@&"@%GY’@H a8 S (RBTE"Shb ”C? nt 'f'%’rf 8l%nt the
conpaction celontést innticemaser gl atd path dPpbnd/airi thnes castmndet ed provtdw

container {096 §ahohe AbetUfrel! PPIAFESHPURILNG 18114 Beo00IPBEE AN e

while, in other prac cations %/or
partly mater1a1 Teaves the feed compartment 35 and/or the compaction ce]

15. As a rule, drainage means 14, such as perforations, apertures
etc, are provided in both the feed compartment and the compaction

cell,

Fig. 1 also shows one embodiment of the present invention in which
the compaction cell 15 accommodating the feed compartment 35 and the
chamber 41 consists of two separate parts wvhich are interconnected by
means of connection devices 19 and 21.'respective1y. These are shown

KNJ in the Figure as flange elements, but 1t'w111'be obvious to a.person
skilled in the art that any appropriate design whatever of the
connection devices may be employed without departing from the spirit
and scope of the present invention. '

In certain embodiments, the chamber 41 is connected to a container
(not shown), in which event the compaction cell is, in certain
practical app]icatidns. connected to the container in the region of
the discharge 6pening of the compaction cell while, in other
practical applications, the compaction cell is wholly or part]y
housed in the container, | '
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iral. Evén-thOugh the expression:radi-us of curvature has been

F1gs. 4-6 sh0w one embod1ment of the present ‘fnvention in which two
mutually cooperating sp1ra1s 30a.b are prov1ded for infeed of
material to the compaction cell 15a. In this embodiment the apparatus
is substant1a11y constructed corresponding to that previously
described with part1cu1ar reference to F1gs. 1-3. For the sake of
s1mp11c1ty. ‘the same reference numerals will be employed for the
embod1ment illustrated in F1g. 4 as those prev1ous]y used for devices
correspond1ng to previously descr1bed ‘devices. The path 10 for each
respect1ve sp1ra1 is of a des1gn correspond1ng to that disclosed
above for prev1ous]y descr1bed embod1ments. enta1]1ng that, in those
areas where the spiral norma1]y abuts aga1nst the path 10 or, in
certain operational cases is brought into abutment against the path,

the minimum rad1us of curvature of the path corresponds substantially |

to or exceeds ha1f of the outer d1ameter of each respective spiral.
Even though the expressmon radius of curvature has been employed
here, the descr1bed pr1nc1p1e is also applicable when only portions
of the path form supports wh1ch are d1screte in the 10ng1tud1na1
direction. Drive means 60 impart to the sp1rals counter-directed
rotation (cf. the arrows A), the d1rect1on of rotation being selected
so that the material, on displacement towards '
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here, the described principle is also applicable when only portions of the
path form supports which are discrete in the longitudinal direction. Drive
means 60 inpart to the spirals counteryglirected rotation (cf. the arrows
A), the direction of rotation being selected so that the material, on

di spl acement tke0\wamstction tdid 1ctimaet 1 brnisel shok5a; tendbhcyalts obs lioep tedeeéndency

to be displagced t.owards tJ eq| : [, a der ey,
material is oé'@ﬁnﬁ}l%teege#’r@%asggﬁg Ea ngtg gﬁngg]sgt'\rAgﬁg&\kl{ﬁi Jgﬁtﬁﬁ??:_e%yt he
spi ral's downeauakjateddimssicentrainmptesnient $trgnd Hehishi ferces f hemsBETAI§ rai sed

uR:from the palnbaddPB, akdiessii Gt 6% SRANNRNR; RAROHFETY @bmtHi8ngOFPAGH @

cell 15 which is suited for use when the apparatus includes two nmutually
cooperating %"rﬂ‘“r she pagh W.?-such_ i nstance, the conpaction cell 15 has, in
the illustrated enbodi nent, a substantially planar upper bounding

definition 46 and a substantially planar_|lower definitio 5. The upper
defi nition nﬁreggggwrﬁst RGOV Gnerenbor Fmant of acweﬁamrgcaﬂ} T Pt 1822, b
}Nhi ch, _di ][1 t haii itel ofigat uE@@MﬁStPC%lﬁvﬁar’aﬂuﬁbWﬁﬂd U8ed Reo murabk dh ic&bb?ra@lgagﬂar
ower definition.,4 I n_one, preferred odinent, t i di ng . t he
rotation of '{Wéa%?:)is‘;roal g" isgcaemsd:ﬁgﬁe'sﬁﬁ ?WQPC€1 "af?@nqsslg ar hgnta’}eed by
each respectiMesspitedl efimidrigentat ai substastiadily onlapesiuppen boundiwah t hat
portion of theaRtid 4b! AealisRahsid19 Pengakudrif; R B8] hgai on of
the infeed opeﬂlﬁn c?_‘s.?pcat g\c,i\élabccfj.gcgnét ?ﬁlseﬁlqgmeﬁ}rfgsrhéggrﬁ‘?f%_each ¢
respective pearer defilgitiancpecanse 18l the dpyan definytdamodirn®aing i8®npri si ng but
a single spidefini ¥R 448 bARRAIMAL HF 8GRI THWRY FdyibRE dUree el thimyeRt e i s
. reduced into r%Cttl'Ci'l mater | IS nglfoﬁl ed %(ga the infeed device 40 and
\tfe i nf eed oﬁg’ﬁi Ay P Y Th@nar | P ehetfid"6b'YofAt e the spiral 30 and this
di spl aces material towards the discharge opening 12 of the casing. The
baffl e nenbeys 13 arr.e terjpal,in it i . an terial
pl ug of conpg"c.toéa pﬁf%ﬁ?&{ Qﬁ%%%r‘i’?”f’o %‘8 %L[J’idﬁPgLfgpikﬁg?%Q%boﬁr’pgéﬁhgﬁ cel |
15, 15a. New $ritrals dis dpsignefssuchathat wotatiensps tarminatad cumekaked and
conpact ed agAlspatt{ACsPRtA" béing?sHf ANY: rdd2RidM bBsition in which that

portion of the spiral blade which is located beneath the central

region of the infeed opening is located adjacent the lowermost part

of each respective path. This disclosure also applies to embodiments

comprising but a single spiral.

wWhen the apparatus according to the present invention ﬁs reduced into
practice, material is supplied via the infeed device 4C and the
infeed opening 11. The drive means 60 rotate the spiral 30 and this
displaces material towards the discharge opening 12 of fhe casing.
The baffle members 13 arrest the material in its displacement and a
material plug of compacted material begins to be built up in the
compaction cell 15,15a. liew material which is fed in by the spiral is
accumulated and compacted against the material plug and, when this
has reached a certain length, it exercises. such a pressure against
the baffle members that these give way.'HOWever. movement of the
material plug in the casing is still retarded by the friction between
the casing, the baffle members and the material in the plug, at the
same time as the spiral blade, at its free end, forces material
towards the plug and thereby compacts the material. As new material
is fed through the opening. material is accumulated and compacted



has reached a certain length, it exercises such a pressure agali nst t he
baffl e menbers that these give way. However, novenent of the nateri al plug .
in the casing is still retarded by the frit®ion between the casi ng, t he
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space and since fhg @&Eﬁﬁﬁﬁﬂe\deté% %ﬁy%hﬂ%r&@é& Neal PosTREPLd 3k are
concentrated to a very small surface area whose size |s determ ned by the

end portion of tHEteEingl diatheoear iPSRTHN PhethepsPENal-the gui de nenber 50
(which closely approaches the. sp1 ral proper) prevents material from
penetrating in b n of the spiral.

tween the s and_the path. On rot
mat eri al may occ§§|’6‘?ﬁ§| tign a‘H‘EéF’é TR "ehe "E‘ﬁl ‘éﬂl"ebf‘%"bg{) é)ﬁ\écblﬁ]d’é“fﬁenber
scr apgs such mra]lt apprdacheeettia @pykdie pspglaéra)l pbémles n@ad&eeﬁgacaﬁoanpmﬁamw&n
according to the, presen |nvent on Wi consi dera :
di mensi ons and dPgﬁ %\hﬁlﬁ’ﬂéF éée&ra%& r%‘aE??"otHWh% esﬁ‘?‘é’iﬁ‘cd‘?ﬁ&&&ﬂ
of cor r espondi ngmagpaxcmtsygnaslﬂgceohm seridw spoimadch badehbst athef fwideasedorf or
the material whi g? pseﬁ'dgtgﬂ @391 T;Qg ft}g;_gﬁt é rtaqebﬁ Jead bl ade, while

the spiral conpacto as a I"ow ar ea
the diameter of the spiral. An increase |n the transport area in the

conmpaction cell 3&5c6nrba'&e|15’r¥ 'aQBaF&Jshgcécﬁ%qln QEPaRL mgeg’é 1%h)1t1eoln' mﬂaBQ cf

the clog risk which occurs in [IDI‘I or art spi raI corrpactors e conpact
construction mak&3NyideppRly isma gy digenyions adsisrlieycerhigher dasras &is

where avail abl e gomRsRtd0QSLHRAL o PEErELt cordet 8 AF @6\'r(éfsp§|9dirr@| cEHEAct %ﬁﬁce
according to prlgr art tec

conpaction cell. the c§5‘6v%°”t?§?§$yéﬁSd%sd"jf"gwti‘%[rgrﬁhﬁé&" rtb?é?"ftgg’s?eﬁ 'bﬂ%'?dts ©

limted nunber oﬂe’earrbﬁdemm)t $nefhéwlgdat pcr'esbe\tthlrauermlada. \butlel thelebiraneadl ly

be compactor has a "flow area" which is substgnt1511y deuerninec by the
_d1ameter or the spiral. An increase in the transporu area in the
compaction cell 15 in relation to the feed conpartment 33 =il
eliminate the clog risk which occurs in prior art spiral compactors.

_ The'compact constru¢tion makes it possible t6 install fhc spiral
conveybr'fh areas where available space does not permit installation
of spiral compactors according to prior art technoiogy.for the -

. materianwhich passes into ‘the compaction cell,

The above detailed aescr1pt1on has referred to but 2 limited number
of embodiments of the present invention, but it will read11y be

| percelvec by a person skilled in this art that the present 1nventlon
encpnpasses a large number of embodiments without depart1ng from the

scope of the appended claims.
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percei ved. by a person skllled in this art that the present
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enconpasses a | arge nunber of epbodf nents mﬁthout departing fromthe scope
of the appended cl ai ns. 14 CLAINB 1. apparatus for
conpacting nmaterial, sai d apparatu&' |nclud|ng | nf eed
openi ng disposed in the path, at |east one spiral Mﬁﬂ"ﬂ! B e about
i tudinal axis by drive nmeans and which |
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e spiral_in which the spiral, ournalled solely.,n

and in the region of the opening,
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t he conpacti on aefdhartical gillideappemkiers abispesedd snbstandialdfy

enconpasse e entire
the appéeatmsmla%rc insd dhspAgFednomf thrki n%l‘get et
the path against which the spiral blade is caused
to abut on rotation of the spiral, one feed
.compartmeht_formed by said at least one spiral and
said path for supplied material, one compaction
cell with a discharge opening located in the axial
direction of the spiral in which the spiral is
journalled solely in its drive end and in which
baffle means are disposed in association with the
discharge openlng for impeding dlsplacement of the
material.

The apparatus as claimed in claim 1, wherein the
free end of the spiral is disposed in the region
of the transition between the feed compartment and
the compaction cell.

The apparatus as claimed in ahy one of claims 1 or
2, wherein the extent of the infeed opening in the
longitudinal direction of the path substantially
encompasses the entire length of the spiral.

The apparatus:as claimed in any one of claims 1 to
3, wherein the spiral comprises substantially one
spiral turn.
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3, wherein the spiral conprises substantially oneeigiia%ﬂLgLn,,/~<E&

The apparatus as clainmed in any one of clains 1t erein th eed =

conpartnent directly nerges into the conpaction’cel l““\ m par at us

as clainmed in any one of clains 1 to 5, wherelnthﬁ mm when
» medTbér nd t he

"one spiral only is enployed, between thefirst gui |
. opposite defining edge of the opening is | ess than the dianeter of the

spiral. 7.s, Th@hepagba&ﬁ%u%s e aémﬂnédl a@yaﬁ?eo% oaidfaihd A 5o
wher ei n when only one s |ra i s .enpl oyed, at second nechani cal

guide nmenber is fsp A e offss t€°§‘PBE%BF“Fhegb’5%ﬁH1§ REEEF ni mum-—,
di stance between 1aabdthél b&mpaa:ltdonsaiedlsecond gui de nenbers being |ess .
than the dianeter of the spiral. 8. The apparatus as clained in any

- one of claims 1 to 7, wherein. bounding definitions in the feed : _

. conpartnen§. and/ ofhei appalratusosactiaimedein anyeopeowifded adintsh ldrto nage

apertures. 9. Th%ﬂ?e%&rft Eﬁea}ﬁ‘llﬁﬂdﬁddigtgﬂl‘:eon%@énCbﬂbm;sé‘lu T tWO

wherein the conpaltion fee npar t nent const
~ separate units whi @pl¥r ds neEpiekaet RPLDNERE: | B Fenpuide menber The

- apparatus as cl ai mgfqi 'tl-n’HWOﬁpésQ{:eCId@ffimlh Oeégeorof &he%@éﬁh&h tie
apparatus include mgh subgtant&a par.al l.el spirals i sposed
in the path;. the ngfﬁL B8 5 Je&E & &ﬁ%(?ﬁ*F osing directions of -
~rotation directed such that the material under displ acenent in the

: Iongltudlnal d'rec&hS“aBBaEQ%uEﬁ%E'éié%ﬁé&“&ﬁisﬂy one of claims 1 to

5, wherein when only one spiral is employed, at ]
least one' second mechanlcal gulde member is '\J
dlsposed on the opp051te 51de of the opening, the
mlnlmum distance between said first and said
second guide members being less than the dlameter

of the splral. -

8. The apparatus' as_clained in any one of claims 1 to
7, wherein bounding definitions in - the feed
compartment and/or in the compaction cell are
provided with drainage apertures.

9} The apparatus as claimed in any one of claims 1 to
8, wherein the compaction ¢e11 and the feed _
compartment constitute two separate units whibh o’
are interconnected by connection members.

“10. The apparatus as clalmed in any one of claims 1 to
5 or 8, wherein the ) apparatus "includes two
niutually substantially parallel spirals dispoeed
in the path; the spirals being disposed to rotate
1n opp051ng directions of rotation directed such
that the material under dlsplacement in the.
longitudinal direction of the path is accumulated
towards the central portion of the path. |
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towards the central portion of the path.

The apparatus as claimed in any oné of clai m; 1 to baffle
means conprise baffle nenbers which cooperate WI “l' Bwiiw iljrum Iat| ng
that force which is required for displacenent of rsin a
direction away fromthe starting position of sai d nenbers. A net hod
of conpacting material in an apparatus including a path vmth at | east one

spiral hayi ng a&n@u%%f§a%‘mﬁ1§rws rpoied 18 BRylonel ok Ahind (P vo

| ongi t udi nal axis ri ve nmeans, | acki ng any mnec
and i ncl udi ng a®spi r"‘alTe‘b?%t‘Ele the'| é’%ﬁ ]cﬁ'ne ’ﬁ%%ﬂ%m Sampgitisee newbELedi sposed
stbstantial |y ahewderie wiplcl cbapbhatéegnﬁih Oﬁeahg iforeetepERt gy a feed

tment f | d_mat d Ll ded with
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on novenent of the neafflel mewbmxgh ihe ajlémhacgeonpeawagg fromerey said
at least one SR %3k ybsfﬂ.tl%tﬂ Y U5 afsdmi erial to the conpaction
cell in which tﬁe mat eri I'S progressively corrpact ed under simultaneous

i npeded. di spl acement through the discharge opening, said nechanical guide
nmenber 49rm ng A speeREa ‘Wi caoapa&eahg NBd€sF A1 AGGPNRANYAPatdtuspi ral in

s Totation from pagyino beLwegn e, oyl dg Jfember, and the,edge, of the

an outer edge and dlsposed to be rotated about its
longitudinal axis by drive means, the spiral
_ lacking any mechanical shaft and including a
-/ | spiral blade, at least one mechanical guide member
disposed substantially above the spiral in the
region of the infeed opening, a feed compartment
"for supplied material and a compaction cell
provided with a discharge opening in which baffle
means impede displacement of the material on
' movement of the material through the discharge
opening, whereby said at least one spiral on
rotation displaces material to the compaction cell.
in which the material is progressively compacted
under simultaneous impeded displacement through
the discharge opening, said mechanical guide
member forming a scraper which prevents material
accompanying the spiral in its rotation from
passing between the guide member and the edge of
the spiral.




