2115712 Apparatus for mixing or conveying concrete This invention relates
to apparatus for mxing or conveying concrete and to a nethod for ‘reduci ng
wear of certain working edges or parts thereof such as q’r% m Xi ng
bl ades. The invention w |l herein Be-descri-bed with partlcular ference to
atransit mixer but is not linited to that use. It is conventional for
concrete to be produced at-10 - specialised production sites and to be
transported to a work site by way of a transit nmixer, that is to say a
truck incor pdpparatug forami gm_iconste wing grananaté s kept in a nmixed

condition durlgﬁlgrgqgggggpn } r%Ea@é1(§§§¥Qé§§“¥65*§ifﬁé dg¥mall whi ch
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bl ades di spose rp era 'y o drumside wall 1nter bl ade
ext ends Iaefeﬂﬂahwbekan ebligdls o PaFty adrlo s i 8&1@@&@' in wdth
extends radially inwardly fromthe drumside wall. The blade is nounted at

the rmdi ahiyingtBlaadge of its width to the drumwall and may be supplied
with an outer edge flange to facilitate attachment of the blade to the drum’
wal | . 25 Thetlngesbuenlm&iloh@ﬂﬁunaba(ﬂqsanabhﬂtWEthadlaIIy | nner nost
bl ade edge, which is the working edge, with an

particular reference to a transit mixer but is not

limited to that use.

It is conventional for conérete to be produced at f;él
10 specialised producﬁion.sites and to be transported to a’ |
work site by way of a transit mixer, that is to say a -
truck incorpdrating a rotating druﬁ in which concrete is
'kept in a mixed condition during transport.
Tﬁe rotating drum comprises a side wall whiéh is
15 usually cylindrical, frustr0£cqnical or a composite of
those shapes. The drum of a transit mixer typically .
includes one or mofe helical blades disposed
peripherally of the drum side wall interior. Each blade
- - . extends in length in a helical circumferential direction
20 and in width extends radially iﬂwardly from the drum
side wall. The blade is mounted at the radially outer
edge of its width to the drum wall and may be supplied
with an outer edge flange to facilitate attachment of
;the blade to the drum wz2ll. |
25 It is sometimes practiced to provide the radially

innermost blade edge, wnich is the working edge, with an
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~-- 2 - inner, flange or .curved margin with the object of enabllng the bl ade
‘to lift more material. I'n that event the radlally i nner “'mar gi n of ‘the bl ade
. exterdds at an-angle to the radial direction. As 5 herei n used, reference
_ to the.bl ade working ‘edge includes the rimof an inner flange if provided.

| n use, 'as t he drum of the transit mxer rotates, the blade lifts concrete

. contained in the drumto a hei ght at whizhit roIIs over the bl ade working
. edge 10 and/ oy cascades fromthe bl ade thus nalnta|n|ng a m xing action.

It is usual to k’é’é‘b‘-’t%%a‘?‘ﬁ!ﬁ PR AFIRIKi BRF By 6l gh R FRIRYS F  appar at us

. for concrete m xi smoot h and as, free of protrusions
in order to fac?’??%*%gl %’f%?efr% }homeT eofm§7\6¥)eef trete after
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i-prone t o wear accepted nmet counter repalr wear have :
(1).t® depgséinalséd, a@é@é@é}&cé%vm&m&@%& rl ng wel di.ng
’ aII y to accrete a protectlve | ayer there, 25 . ach a hard

metal |iner at hichiies ethe titn VOf kimoirgtge. £1B0ide et rymfﬂéa.cost |y but
ihe second being | ess
. In use, as. the drum-of_the'tran31t mixer rotates,
the blade lifts concsete contained in the drum to a
height at Whlch 1t rolls over the olade worklng -edge -
.;;'- 10 _and/or cascades from ‘the blade thus malntalnlng a m1x1ng :
‘ action.. |
It is usual to keep the 1nternal worklng edges and .
"~ surfaces of apparatus for concrete m1x1ng or conveylng
L ;smooth and as free of protrusions in order to facilitate
15_ complete removal of wet conerete-after diSCharge'by
- hosing to a#oid'setting of any concrete on ehe interior
or exterior surfaces. |
- A particular problem of blades for use in miking'or;
coﬁveYing cencrete is that the werking edge of the blede
20 is in use prone to wear. The accepted methods to
cbdnteract_or'repair-weerfhave been,
.fgve' . - - L (i) td-deposit at. or adjacent the working edgeea
‘ ~hard wearlng weldlng alloy to accrete a protectlve layer
-7.;there, | _ |
ﬁST-. _ (2) to attach a_hard metal liner at or adjacent the.i
| worklng edge. . | | '

' Both methods are=eostly but the second being less




Costly hanbeen préferred A particular di sadvant age of that method is-

. that the hard netal liner ptate has to be rolled and twisted to confirmto
“t he' blade flight and is difficult both to manufacture and attach to the
B| ade. Accordlng to one aspect.the present invention consists in an

apparatus for mxing or conveylngnéoncrete characterised in that a working
edge or surface .is provided with™neans for entrapping concrete whereby to

| | f h Accgrd

et a R Rt Th Bhe BRRE bR BhrtRE. SR oRE e R ot SR ng s RE ey of o
‘wor ki ng e@g§§°ﬁeéﬂééaig Lhat € EC£§£8 Héégi Qin89”éf¥8£ ﬁ gpgaSbag the =
‘steps of rappi ng a ayer of "wet concret t 1 wor ki ng edge

or. Surfacfﬂiieéﬁéﬁé tREbudangoeanei bR t6etREObERAE EEE? henghat¢s (i)
al l.owi ng t | ayer to set to forma coating of .set reinforced concrete.

(i) pergi¥eis@lEhBotRY€6 AAnGEACEAPET §h LOtHERT t80thaVBYadeli ng use of -
the working edge or surface, and. (iv) repl-aci ng worn away concrete from

-fresh concrete being nixed or- conveyed.-Enbodlnents of the i.nvention mnkLy
-now be nore” particularly desciibed by way of exanple only . with 25
referefice to thece:dmngatylugedaagqusthbepeeaenE|gnvenshoms the drum of a
transit m xer.
- consists in an apparatus for mixing or conveylng
-concrete characterlsed in that a worklng edge or surface
Lls provided. with means for entrapplng concrete whereby
to accrete a layer of concrete at the. edge or surface. | ..;Jg
10 . According to a second aspect the invention consists |
in a method for reducing-the_ﬁear_of a working edge or
sur face cf:aecqncrete mixer or conveyor conprising-the'
'eteps of: | '
(1) _entrappingna layer of wet.conCrete at the
15 working edge or surface by means 1ncluding means . for s
relnforclng the concrete.
. (11) _ra110w1ng the layer to set to form a coating
of set reiniorCed-conCrete.__ | o .
n(iii)7§permitting the-iaye: of set concrete to wear
20 away_duringluse of the working;edge-or surface; and .
| . (ii); ‘replacing worn awayvconcreteqfrom fresh

concrete being mixed or conveyed. -

- Embodiments' of ~the invention will now be more
partlcularly descr1bed by way of example only “with
25 reference to the accompanylng draw1nga whereln-

Fxg, 1 shows the drum of a transit mixer.



- 4- Fig. 2 shows‘’a péntion-offa‘blade according to the invention for use in
-a transit mixer-drum Fig. 3 shows a second enbodi nent according to the
‘invention of a blade simlar to that of Fig. 2. 5 _Fig. 4 shows a
third egbodi ment according to the invention of a blade similar to that of
Fig. 4. ‘The enbodiment of Figs. 1 and 2 conmprises a transit nixer provided
with a drum shell 10 have at |east one <cdhvol uted bl ade 11 extending in a.
“helical direction 10 , about.the drum side wall internal periphery 13. :
Bl ade 11 i s manuf act dHé&t t%/%l%gsmﬁ]tmqvgq&@c@@;gd@mmmmt quf:g.. 2 -
s generally of a shallow gutter trough cross-section across its w ,

t ha? is to gay T his . \/ﬁ?ﬁﬁ‘sﬁaé’hapéﬁziaﬁ?ér%lmy‘eﬁu@éﬁmedge f1 ange

f ti 14 15 whelee jt.is munted to the dqrumwall 13, an+inner edge
’f'?;ggel ?gr mati on 16 g(’ti%cﬁ FPME 2 §8°R0S SRR IR, Fegordinge toadhe

direction a. shori%gﬁ?&%%sﬁt %é%\,]\;%’{d]@ %%mfﬁg&l ot r&ggzggg_,l %ﬁéﬁé ext endi ng

-radial ly ipwardly o rom out er *14 to the

infey 20  epge flanggql6.q %%oh@ea@%ﬁ&%@?eﬁBBWQmEQchgcoggéhgn%B gHge
wth a

flange 16 is provided on each side mesh structure onprising an

~expanded netal dnventiioh iof BagRabe 3ad1wrt Rol RARE e#0fifl.ange 16 covering
-the surface thereof 25 fromthe rim1l7.to the trough fl oor 15. Mesh 20

- may’ be prdvided for exanpl e by cutting - '
| ' The eﬁbodiment of Figs. 1 and 2 comprises a transit.
mixer provided with a ‘drum shell 10:ha§e'a£ least one
' KJ._ -~ convoluted blade- 1l extending in a helical direction
| “10 “about.the:drum side wall internal periéhéry 13. Blade
11 is manufacturéd by a press forming process and as
shown.in Fig; 2 is generally of a.shallpw §Utter trough ;
"ér0s§ésec£ion'across its width, that is to say the blade
width has a periphérally outer edge flange_formation.14
15 whereby it is mounted to the drum wall 13, an-inner edgé
flange formation 16 extending in a direction at an angle
to the rédial.direction a short distance to a rim 17, -
and a trough floor 15 exfending_rédially inwérdly of
drum side wall 13 from outer edge flange 14 to the inner
20 edge flangé 16. - ' |
iIn'the example shown in fig; 2, innef edge.flange
-flG-is_provided-on each side with a mésh'structure 20
fcdmpriéiﬁg aﬁ expénaé&.métai aqd'which is-face to face
_witﬁ-innet“edge fiangé 16 covering the surface thereof
 .25 fromlthe:rimil7 to:the'trouéh floorIIS;'

~ - Mesh 20 ﬁéy'be provided for example by cutting -



L o » : N ;
:-5- strips of a SU|tabIe flexible expanded nef'al , “whith are then cl anped by
_ hand onto the inner *flange and spot wel ded to hoId themin place. A
‘suitable mesh is a steel nesh GVB0080. 5 Surprisingly it has been
und that the resulting structure prolongs blade useful lif.e as well as
eredu0|ng bl ade manufacture or mai nfenance cost. In use, concrete fills the
‘ fapertures of the expanhded netal . sh structure at the working edge at

oast up Le-the B! £kOgss Rl el BEcaduroEaNLARM HerlPEN LELA! A3 SUCN

-concrete 5 procedur es ned concrete

when set. {gg cﬁg{aif-.gtgyﬁsngf phEbNLALCEHnEeNes £h e""ﬁhﬁh ptects the

-original e an sequentiy, 1t see at a exposed part of

the la_yerweideenesehem/eaﬁémamypiéce.anﬂ kaitgphacagdshyikrash concrete
~which is retained and sets. Biades according to the invention and as

descri bedgpeéh nesnremso080.Fig. 2 were fitted to a transit mxer in
_regular use. No adverse effect on mxing. or 20 di scharge was -notlcedeJ B
when Bt her regshnprisﬁngk?elbrhhsmbeennﬁoundbthak thacresalwdagcarried. \g« =
-~ Concrete build up did not substantially exceed the thickness of the '
 expanded sbsHchndei proiontisubkedehusefind Lifer asf wedhcnret gedogingavay down.
“to the mesh in use and that 25  fresh concrete _accretes on the exposed *
| ayer surbdade mperfact8rApArhmALRFeA2RAR RESF-onIR| P§Rr BPREEStEnd edges

in accordance with the inventign was signlflcantl | ess than with bl ades
- not haV|n§1%%§ keenhaperhprgeeot the expanded metal mesh structure :

at the working edge at least up to tne thickness of the
10 mesh and the mesh-retalns such concrete_dur;ng normal ' .;/
. drum washing.procedures.' The reteined cencrete when set
forms a thln layer of reinforced concrete which protects
the original blade and flight. Subsequently, it seems
that_an exposed part of thé layer of cOncreee'weafs away
15 and is replaced.by_fresh concrete which is retained and
sets.; | -
_Bla&es according to the invention and as described
with reference to Fig. 2 were.fitted;to a trahsit mixer

in regular use. No adverse effect on mixing or

20 . discha;ge-wasﬁnoticed=whenebther.iegular concrete or lo#- \‘%
slunp curb mix concrete was carfied. Concrete build up
_did.not substan&ially;exceed theethicknese of,thee' 3 - -
expandedfmesh.and.it.is thought that the leyeriof_' ‘;5

cqncreﬁe wears eway_down to the;meSh in use and:tﬁat

25 _fresh concfeﬁe_eccretee on the exposed layer surface.
Over a 15 month_period the wear on flight blades and
edges in accordance with the invention wae-sigsificantly

less than with blades not having the mesh structure.



6 - Although ekpanded netal- mesh is -preferred.other forns of mesh or
~-concrete reinforcement structures nay be enployed. Wth reference to Fig.
3 and- Fig. 4 there are shown further enbodi ments of the invention. 5

~ Parts of t he bl ades shown -in Figs. 3 and 4 which correspond to parts of
the: b(EHe of Fig. 2 are identified by corresponding nunerals. In the

" enbodiment of Fig. 3 instead of an expanged netal nmesh, the inner edge

- flange 16 is provided with 10 rei-nforcing rods 22: extendlng

| ongi tudi nal I'y thereﬁhthﬂﬁbﬁ eqb8h&Baenkeall fest &EGPEEESE Sgg LLange 16

i s provided with longitudinal fins 23 upstanding in ra |aI |rect|on

I n other enbodi ferhs; ofoneshovs tBntRerdr 28k AESrcdRent COOELEE res may
rei nforcenments may be formed by punching or drilling apertures at a margin

~ adjacent the wobki egpddyed.or Whkhprefesenseotosriyabieantapeq. saugherthil e
it .is preferred that a nmesh |ike structure extend adj acent the wor ki ng edge
- of the bl ade al 8r§ shewnofurpherecenbodihentst bfit theginvertbdnt is
~ obtwainabl e Lf only a portion of the working edge has a mesh like structure
~adj acent. théreto. AI?ESEQhoﬁhéhﬁnbbﬁéeénshgsnbDEnFuQSCr3beddmﬂtﬁh1eherence
" to accretion of ; grotec Ive Iag for nPIe a strip-10 nmx 100

) of relnforcgar BREPBE 8NP HA Y FntB? Bi%@%d thtdi n¥e®¥€on is al so
_applicable to pigLeet -0 Qeﬁy'gé%éséoxg%“gun%géé ges of a concrete
o In the'embodiment of’Fig. 3 instead of an expanded
;'metal mesh,'the-inner edge flange i6 is provided with
16- reinforcing rods 22 extending longitudinally thereof. .
With referehce_to Fig. 4 the inner edge flange 16
is.provided with iongitudinal'fins'ZS upstanding-in-the
'radial dlrectlon.' |
In other embodlments, not shown rn the draw1ngs,
15i _concrete re1nforoements may be - formed by punchlng or
drilling apertures at a marg;n adjacent the working
edge, or by provision of suitabie shaped studs..
| | While it is preferred that a mesh like structure
t&%; o | .extend adjacent the working edgelof the blade along the
| 20 whole 1ength of that edge, beneflt is obtainable if only
a port1on of the . worklng edge has a mesh llxe structure
adjacent thereto. | _
Althoudh the 1nvention has been descrlbed w1th
.reference to accretlon of a protective layer (for
25 ;example a strlp 10 mm x 100 mm) of reinforced concrete
| on a margln of a blade the 1nventlon is also applicanle

to protect other 1nter1or work1ng,surfaces of -a concrete



- 7 - mixet or’ transport vessel susceptibhe to-wear, for exanpke, to.
_protect an area of the drumwall adjacent to the blade or near the
discharge port. In that case a mesh or simlar reinforcing is .5 di sposed
rﬂﬂ the surface to be protected and attached for exanpte by spot welding. If

' desired the reinforcing and .metal surfaces to be covered with an accretion
of concrete may be treated mnth 2 ¢orrosion resistant treatnment or coating
~prior to 10 first use. It will be understood that the invention is not
1limted t%iﬁeruééthﬂnﬁP@ﬁ§lYeﬁFR%r§u§G§Pﬁ%§19etﬁpHF?§d £8%ot her appar at us

for mxin onve cenmentitious nate or ¢9 for example -
- tlltlng o x%?ﬁ ?0n§¥ g%tecﬁ1§%r§fe?aﬂ 5£ﬁ1 EpE W ?u gpﬁﬁeﬁﬁd tPan mixers.
inthat atr é’rﬂ‘aeAﬁﬁa‘r%‘%gs BB lBa8 P BEE WY honeans for entrapping
- concrete wher epy Eﬂag08£§%eagyegﬂeéroglﬁﬁfﬁfeﬁglﬁkoﬁgfngdﬁg or surface. 5

2. ApparatusTaccor di ng far conpri sing ayer of concrete . .
gentraﬁpeddf¥95§é& Bﬁaﬂﬁeaggrfﬁée to be protected and attached for s

- example by spot weldlng. | |
1f- de51red the re1nforc1ng and metal surfaces to be.
covered with an accretion of concrete may be treated
with a'corr051on re31stant'treatment_or coating prior to
10 first:usew o - S _ : o | -Z&J'
o It will be understood that the invention is not |
limited to be.ueed in transit mixers but may be applied
to other epéaratus for mixfng or conveying cementitieus
-ﬁate:ials 6: ccncrete,'fof example.tilting or stationary

.15 mixers, paddle mixers or turbine and‘fan mixers.



. 3. .- Apparafus accordlng to € aim2 wherein the set conerete cuLlappeu 'S
“reinforced concrete. 4. -Apparatus according . to Caim3
rei nforced concrete is reinforced by the éntrappi ng nean mﬁ M%m
according to any one of Clains | to 4 wherein the neans f
. conprisgs a mesh structure at- or adjacent the working edge or surface.
6. ° Apparatus according to Claimb5 whergin the mesh structure is an
.expanded netal nesh. 7. ., Apparatus accorgifgugo any one of Clains | to 4
wherein the neans for entrappi ng conprises spaced apart flanges extending
from the. worki ng_edggppargthsagsr #Pxind or LORMEPING S66€FEEET L0 any one
of Clains 1 to 4 wherein the neans for entrapping are reinforcing rods
~extendi ng adj acenariabeerDséd ninSthdBce. wSrkind\ &lgéeot osupsgoacigte m xer
or conveyor, having a working edge which includes a lifting flange,. the
- flange. 25 haproyidedesitBt neshsr fonvemt eapping ¢duacrets wharebwheo eby
- wet-concrete may be entrapped and set to forma layer of nesh reinforced
congrete. - 8ccrebe aAlayereoficcomcretetat ke nedoeer esurfagenesh is an
- expanded netal nesh 11. A nethod for redUC|ng the_ wear of a working ‘edge

" or surface 3f a2eonchBPRTAFREr2BFOEIINEYEP CHRAPRI ki Fgrther soomBE bpingfa

layer of concrete entrapped by said means and set.

3. Apparatqs according to Claim 2 wherein the set
. concrete entrapped is-reipfbrced concrete.
4. .Apparatus according to Claimz3:wherein the
10 reinforced concrete is reinforced by the entrapping
means. | | | _
5. Apparaéﬁe according-td any oné of Claims 1 to &
' 'lwhereln the means for entrapplng comprlses a ‘mesh oL
structure at or adaacent the working edge or surface.
18 6. Apparatus accordlng to Claim 5 wherein the mesh
struceure is. an expanded metal-meeh. |
7. Apparatus.accofding-to_any one of Claims 1 to &
wherein the means for entrapping comprises spaced apart
flanges extending from the working edge or surface.
20 8. Apparatus accordlng to any ‘one of Claims 1 to 4
flf, : ' wherein the'means for entraﬁplng are reinforcing rods
i N o : _'extendiné adjacent the working surface-"
| . 9. ' A blade fer.a eoncreﬁe mixer.or conveyor,.haviné a
.working edge which includes.e iifting-flange,_the flange.
25 .hAViﬁé a mesﬁ.structure.moﬁntedfon.a flange surface |

whereby wet concrete may be entrapped and ‘set to form a

layer of mesh reinforced concrete.
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() Pnffﬂn“ing—a Fayer - of met concret’e ‘at the wor ki ng edge or surface by
“means i ncl udi n%lu W for reinforcing the concrete. (ii) al'l owi ng the

- layd| ﬂ a coating 10 of set reinforced concrete.. (iii)

of set concrete to wear away. during use of the working
.\edge or . surface and (iv) repIacrng wor n amay concrete fromfresh
, concrete berng m xed or conveyed 915 12.- A nethod accordrng to daim1il

!-mherein t se n rete |s rernfor nforcr nean |n the form of
a mesh. 1 éa&’ 0%, 6 %(é‘&f\% 3‘55&& iy as

herernbefgagag%%%rhg@gfmm ghgo reference to the acconpanyrng dramnngs 14.
"A bla f or concrete m xer ‘or conveyor substantially as hereinbefore

descrl bedmr th a GeRhBACEIO fBdUdifg the Nead ¥t 4 Yorin PP YY | N

-'dramnngs

surface of a concrete mixer or conveyor-comprls1ng the

~
i

5 steps-of: . . o A

(i) entrapping a layer of wet concrete at the
working'edge or surface by means including means for
reinforcing the concrete.-

(ii) allowing the layer to set to form a coatihg

10 of set reinforced concrete. . . ' S T . LJ

(iii) permitting the iayer*of.setfconcrete to wear
away during _usé of .tﬁe ."working edge er. sur face, .and-
(iv) replacing worn_away.coeCrete froﬁ'fresh.
'ecngrete being mixed or.conveyed.“- |
15 12. A method according to Claim'll wherein the set
concrete is reinforced.by reinforcing means in the
form of a mesh.
13. 'Apparafus'for mixing or conveying concrete
| substantlally as’ herelnbefore described with
| 20-- reference to the.accompanylng drawings. .
14. A bladeffor a concrete-mixer~or ccnveyor '
substantially as herelnbefore described with

. peference to Figure 2 "3 or 4 of the accompanylnc

- drawings.
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