15 AUGUST 2005 1 Recycled Material M xing Machi ne Background of the .
I nvention The present invention relates to apparatus for copgi ry\@g}uﬁq V0L

conponents of a material in building and civil engineering operations and
particularly for material for use as 5 backfill in roadwork trench
excavation. A process of recycling site-won spoil to provide a materi al
suitable for use as a backfill 1is described in international patent

application PCT GB01/03083 filed on 9 July 2001 by the present applicant.

The manuf acture of suchF?e@z ' aiticr I IRa9 i om nantly
non- granul ar cohesi ve naterl Plgty:hhés ac ay'glc!??mvﬁt M&?ﬂ@m%

conponents in specific proportions. These powder conponents may be |ine,
cement and/ oBaghkgroend ebtheflinyentidn ( PFA) al so known as pul verised fuel ash.
Techni cal Probl em Techni cal problens arise in ensuring a good distribution
of the powderTheoprpsneinventionirelaies ta dppamtiseer cambining theadompadents gba inaterial

produci ng a nat el al I.ch has consistentl 15 pr rtioned. i ngredients.
The earlier alﬁb“#é:'ﬁg? CIVIMRREIRFEAg oﬂﬁﬁmﬂsi%ﬂBGn‘zS&aﬁﬁg’rﬁ?ait‘HPﬁ%u % of this
applicatign, ba%kﬂpﬁ%gdv@orﬁ%%tﬂf’xch%ti@ﬂi ch a mxing screwis used to

amal gamat e t he conponents. I ['st satisfactory, it is possible for such

screws to becone cl ogged when used with cohesive materials such as heavy
clay and t herAfposcess dfaegychngsite-wonspoilito prqyidsponasrial suitableafor userasta hagkfill

approach i n whi,ch 1he. cohesi.ve,conponents. a rjor
addi tion of tlﬁge in qltﬁﬁxlag aéﬂ?tgi?t appﬁ'ca%ion 'P%’Ibéﬁgle/&dg% fed S 9 Sﬁytzﬁﬁl
by the present applicant. The manufacture of such a material requires the mixing of a

predominantly non-granular cohesive material such as a clay soil with powder
10  components in specific proportions. ‘These powder components may be lime, cement

and/or pulverised fly ash (PFA) also known as pulverised fuel ash.

Technical Problem

Technical problems arise in ensuring a good distribution of the powder components
within the cohesive material and also in producing a material which has consistently

15  proportioned ingredients.

The earlier application, which was unpublished at the priority date of this application,

proposed a machine in which a mixing screw is used to amalgamate the components.

Whilst satisfactory, it is possible for such screws to become clogged when used with

cohesive materials such as heavy clay and therefore the present invention proposes an
20  alternative approach in which the cohesive components are broken up prior to the

addition of the powder ingredients.

More specifically the present invention provides a machine for recycling site-won
spoil comprising predominantly non-granular cohesive material from an
excavation for immediate re-use as a backfill, comprising means for receiving

25  excavated cohesive material, means for adding a measured amount of powder
material, mixing means comprising a pan mixer having a rotary blade or vane

for thoroughly mixing the components and discharging them from the machine,



More specifically the present invention provides a machine for recycli ngr -
site-won spoil conprising predom nantly non-granul ar cohesi véﬁmﬁbﬁvﬁﬁ K005
froman excavation for imediate re-use as a backfill, conprising neans

for receiving 25 excavated cohesive material, means for adding a nmeasur
amount of powder material, mxing nmeans conprising a pan m xer having
or vane for thoroughly mxi Rg the conponents and di scharging
them fromthe machi ne, 15 AUG 2005 2 and first and second neans for
breaki ng up taml ficstandsecomdtmednsifobbieaking up thetcohesive matarial bafpreitanderst he

rotary bl ade

first breaking neans being in_the receiving neans. Pr efer.abHFaFrp'gxi ng i s

then carri ed

miging means, thedirst bregking meansbelng,in the receiying
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reference to the acconpanyi.ng .di agrammatic drawi ngs, in which: 10 Figure 1
i s a di agPammiigecviiledhs spolis DeiR\PIOKUPrachi ne; and Figure 2 is a top plan

view of the machine of Figure 1 The machine is assenbled on a platform2 so
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described, by way of example only, with reference to the accompanying diagrammatic

drawings, in which:
Figure 1 is a diagrammatic sectional view of a machine; and
Figure 2 is a top plan view of the machine of Figure 1

The machine is assembled on a platform 2 so that it can be transported. The principle
elements of the machine are an input hopper 4 shown on the right hand side of Figure

1, a lime feeder 6, a pan mixer 8 and a powder ingredient supply system 10.

The object of the machine is to deliver to the pan mixer 8 powder ingredients from the
supply system 10 and clay spoil which has been broken up and pre-mixed with lime.

The control of the proportions of the material is made possible by this arrangement.

The cohesive and any granular material input 4 is via a rotary sizer machine which
contains inclined blades which break up the cohesive material as it passes through onto
a conveyer 20 located beneath the rotary sizer hopper 4. These blades of the rotary

sizer constitute the “first breaking means”.

The cohesive material may be spoil from a trench excavation input directly during
construction. Depending on ground conditions this may be very lumpy and the degree
of water content may vary. These factors may be measured in order to determine the
required proportions of powder ingredients to be added. As well as site-won spoil

additional granular materials could be added through the hopper 4. The function of the



supply system 10 and clay spoil which has been broken up and pre-mxed with
lime. The control of the proportions of the material is nade PHSAVBNETOHRO0L
this arrangenent. The cohesive and any granular material input 4 is 'via a
rotary sizer machi ne which contains inclined blades which break up the
cohesive material as it passes through onto 20 a conveyer 20 | ocated

beneath the rotary sizer hopper 4. These bl ades of the rotary sizer
constitute the "first breaking nmeans". The cohesive material may be spoi

from a trenchngGapgirion providé a giclitidatybduking ap step 86 thatith intteriaDiedetn dieng  on
ground conditions this may be very |lunpy and the degree of ter content

may vary. TheBveyseQisslividgd prshibakitipreyidesa %H@Paﬁtéu%FéF%tﬂgeaFﬁ%osﬁ to
required proqgr%#gns of powder ingredients to be added. As well as site-won
spoil additi 7 ‘granul ar materials could be added through the hopper 4.

The function of the 15, AUGUST 2005 3 input hopper is to provide a

prelimnary bﬂfé&iéltf&gnt@eﬁﬁ@mc&gotalﬁ@ta Heltaveigtie,rwiith iliavstthe tbaitoringrofelyeer 20
is divided up so that it provides a signifjicant surface area to be exposed
to the | dme.quEpttye&the cobesivemateria) bring SEpRied Ibardgr t9anaintaia;ithheqrrechni ch
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supplied in o marntarn the correc ropor t conveyer 20

delivers its dofvdyepfihck 20) Thehdéyer track 22k a coansyiyesurfacaddfing@ by Spaeed
conveyer track 22 has a conveying surface defined by spaced @frs 24
t hr ough whi cHbaga4 thequehyhicl susigigntlyifipely slivided ragtprial %Ra%gaé%“& qughdhis hr ough

this sl otte%lo%a%&{‘ger eﬁﬁa&}%%eﬁ?’ roc\AﬁeﬁPg%{P{fre belt 26. 10 The |inme feeder

6 is a hopper positione unc conveyer 20 and the

10  The lime feeder 6 is a hopper positioned at the junction of the conveyer 20 and the
inclined slotted conveyer 22. The lime feeder 6 contains a rotary valve 28 so as to
provide a controlled feed maintaining the desired proportion of lime to the weight of

cohesive material being delivered. Further lime may also be added later.

A rotavator 30 is mounted above the slotted conveyer 22 in order to be able to act on
15  the remaining large elements of cohesive material being conveyed upwards. Because

the larger lumps will tend to fall backwards along the conveyer, those reaching the

upper end where they are tipped into the pan mixer 8 will be of relatively modest size,

which will facilitate the final mixing process with other powder ingredients.

The rotavator 30 is adapted to be movable upwardly and downwardly relative to the
20 surface of the slotted conveyer 22. Moving the rotavator 30 down will allow it to act

on smaller sized lumps. The rotavator 30 may also need to be lifted away for cleaning

purposes. The rotavator 30 is provided with a shield 32 so that all material on which it

acts is directed downwardly back onto the slotted conveyer 22.

The rotavator 30 extends across the width of the slotted conveyer 22. The rotavator

25 30 provides the “second breaking means”.

Belt scrapers 40 are provided on the undersides of the conveyers 20 and 26 to clean
the belts and to prevent material being retained on the belt surfaces on the undersides

of these conveyers. These scrapers are positioned so that any remaining material is



inclined slotted conveyer 22. The linme feeder 6 contains a rotary val ve 28
so as to provide a controlled feed maintaining the desired profsrAi ST 0SS
lime to the weight of cohesive material being delivered. Further |ine my
al so be added later. A rotavator 30 is nmounted above the slotted conveyer
22 in order to be able to act on 15 the remaining | arge el enents of
cohesive material being conveyed upwards.4Because the larger |unps will
tend to fall backwards al ong the conveyer, those reaching the upper end
wher e they areithéd qepesitedvin® thlglopedictiver fidnmnednve yae 20for intd teipae nyixerdlest
size, which will facilitate the final m xing process with other powder

i ngr edi ent s. R theQOBVRIEHFO-30 i s adapted to be novabl e upwardly and
downwardly relative to the 20 surface of the slotted conveyer 22. Mving
t he rotavat or hAPinW | ' . j DO
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rot avat or 30 posvdpr mgred@atssutiaslimdae] fy 88 aad/ot bahern] A twatcemipaitment whi ch it
acts is directed downwardly back onto the_sl otted conveyer. 22. The,

r ot avat or 230 AERPEHERNT 35shawa. Edeh chrprartment 3¢, 2dyag ity ayn auEeF dSeder Ybwhighe
X _ € _ .
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provi ded on the un e conveyers to cle elts
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powder ingredients such as line and fly ash and/or cenent. A two .
conpartnment 5 arrangenent is shown. Each conpartnent 50, 52 hH§ ALGUSM 2005
auger feeder 54 which can be arranged to supply a controlled rate of feed

of the powder into the pan m xer 8. The pan m xer 8 has a rotary bl ade or
vane arrangenent which is driven by neans of a notor. An outlet 60 from

the pan mixer 8 is adapted to deposit theSthoroughly m xed nmaterial onto a
conveyer 62 through an opening in the platform2. 10 - 15 AUGJST 2005 5
Clains A machine for r%m site-won spoil conprising predom nantly

non- granul ar cohesi ve [ $ from an excavation for immedi ate re-use as

a backfill, conprising means (4) for receiving excavated cohesive .
material, means (6A Hithide ke 3LRAIHteawHPPDH cORpASTRS! PledSinaAN - frahelat al |

m xi ng neans (8) conprising a pan mxer (8) having a rotary bl ade or vane
for thoroughly mni xdohesive matenafinomamexsaation dorsoimedigitews-ush @sra backllt he

machi ne, and first_ and second ans (4, 22, 30 6). for breakin t he
Cohestve mteri al SEPFEEAFIE TS Ror g e hediavy Bpefef Bprra ) "C
breaki ng means belfegaddrihgtmeﬁs%fe%la\ﬁadwtmerﬁﬁte?ial,ﬁmﬁ%meﬂ% @p clained in
claim1, wherein the neans for adding a neasured anount of powder materi al
conpri ses neans (@pmiposingeedi myxdri(#ehayinga rotaey blade anveane dorsbéreyghly mixingr i al

at an inter medi at G, 31306 hk'8a WlEnSBRk thek S fmalti¥ SR HBt and second

means (4, 22, 30, 26) for breaking up the cohesive material before it enters the

mixing means (8), the first breaking means being in the receiving means.

10 2. A machine as claimed in claim 1, wherein the means for adding a measured
amount of powder material comprises means (6) for feeding lime onto the
excavated cohesive material at an intermediate stage while the spoil is being

broken up.



