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FIGURE T

(57) Abstract: An adhesive pump (16) and a system for pumping a resin into a hollow rock anchor (12) wherein the adhesive pump
includes a tubular housing (28) and a cartridge (32A) within the tubular housing having a leading end and an opposed trailing end,
the leading end having an opening in fluid communication with the outlet A first compartment (60A) and a second compartment
(60B) are defined within the cartridge, for respectively containing first and second components of an adhesive system. A pressing
member (62) is positioned within the cartridge towards the trailing end and is caused to move, in response to fluid flowing into the
tubular housing from the inlet (38), towards the leading end to force the second adhesive components from respective first and
second compartments towards the outlet (40).
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BESIN PUMP FOR INTROQDUGCING RESIN INTO A ROCK ANCHOR

BACKGROUND OF THE INVENTION

[0001] The invention relates 10 2 resin pump and to 2 system for pumping 8 resin

inio a hollow rock anchor,

10002] His known to introduce indo 2 hollow rock anchor a two part adhesive system
which, when the two parls coniact and mix, harden o set the rock bolb within a rock

hola that # is inserted within,

(0003} An example of such a resin system s desoribed in WORD12/013888. Te
infroduce the resin system into a hollow rock anchor, an injection system such as

that described in WO2010/034132 can be usad,

0041 A problem with the syslems described in the publications aforementionad is
that each part of the two part resin system otiginates from #s own source. Each part
then needs 10 be separately, val synchronously, pumped from the respective source
along respective fluid conduils o mest at an injection sysiem that would then

infroduce the two parls o the anchor

{0008} To do this, sach source requires a pump and the rate of pumping from each
source requires co-ordination to ensure the correct mix ratio of each part of the resin

system.

{0008] The injection systermn would need o keep the parls separate in respediive
passagewsys ss each parl flows there-through o prevent the parls mixing and
hardening within the injection system. However, once the parts leave the system and

flow into an interior of the rock anchor, they come into mixing contact. With mixing of
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the parls comes the propensity 1o react and harden. I the hardening of the resin
parts ooours in a space within the rock anchor in advance of a nozzle of the injeclor

system, there is the risk that the injector system will adhers o the rock anchor.
G007 The invention atl least partislly addresses the aforementionad problems.

SUMMARY OF INVENTION

0081 Hereinafler the terms rock anchor and rock bolt are used interchangeably (o
descoribe a8 device which has an elongate body and which is inseriad inlo 8 hole

driffed into 2 rock face o stabilize the rock o prevant collapss or rock fall

F00091 Hersinafter, “adhesive”, or "resin” refers 1o a system which includes at least
one low viscosily Bouid adhesive component which is free-flowing before activation
and which afler activation, sets of hardens. An “adhesive component” bears

comasponding meaning. The terms "adbesive” and “resin® are used interchangsably.
(00407 The invention provides an adhesive pump which includes:
2 tubular housing which has an inlet and an oullet;

a cartridge In the twbulsr housing with a leading end and an opposed railing

end, the leading end having an opening in fuid communication with the outlet;

a first comparbment and a second compartment defined within the carindgs,
for respectively coniaining & first component and a second component of an

adhesive system;

s pressing member positioned within the cartridge lowards the tralling end;

and
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wherain the pressing member s caused 10 move, in response o fluid flowing
inte the wubuler housing from the inlel, towards the leading end o force the first and
second adhesive components from respective first and second compariments

towards the putlet,

011} Preferably the inlet and the oullet are defined through g first end and an

opposed second end respeclively,

f002] The pressing member may be slidingly and sealingly engaged with inner

walls of the carlridgs.
[B013] The carlridge may be made of a rigid plastics matenial,

[0014] The carlridge mav be complementarily dimensionsd {o snugly it within the

housing. Preferably, the cartridgs Is sealingly fitted within the housing.

801581 The inlet may be oculwardly adapled to sngage with 8 condult end of a

hydraulic fuld delivery system.
00481 The inlet may include & valve,

86171 The outist may be oculwardly adapted to engage with a3 rock anchor resin

input conduit,

{0018] The cartridge may include an slongate tube which fits within the housing in
co-gxial extension and which defines the first compariment and whersby the second

sompariment is defined by 3 space belween the carlridge and the lubs,
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0191 In one embodiment, s wall of the tube may be adapled o axially compress in
z controlled manner about predefined annular zones, when 2 force 18 applied at one

gnd, {0 exirude its adhesive contant.
100201 Preferably, the lube is made of a suilable fexible plastics material

{00211 The wbe may be a tubuler bellows-lype tube, s wall comprising of a
plurality of corrugated annular sections, each ong of thess sections defining an

annular zone about which the tube i adapled o axially comprass,

00221 In ancther smbodiment the pressing member may include 2 bladed

formation,
f0023]1 In this embodiment the tube may be made of a rigid plastics material.

iB0241 in this embodiment, the bladed formation facilitates advance of the pressing
member towards the leading end of the cartridge, in response to fuid flowing into the
tubular housing from the inlel, to thereby force the first and second adhesive
componsnis from respective first and second compartments towards the outiet, by
severing a wall of the wbe, such that the componenis are kapt fluidly separated untl

axit from the outlet

0281 The invention axiends to 2 system for infroducing a two-part adhesive o 8

hollow rock anchor which systemn includes:

an adhesive pump 35 described above;

a cormecior tube which is engageabls, at opposed first and second ends, o
the pullet of the pump and the rock anchor respectively o provide a Huid conduit

from the pump housing to an interior of the rock anchor, and
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& static mixer engaged with the tube, interposed in the fuld conduit.

00287 From ancther perspective, the invention provides a system for introducing a

wo-part adhesive to 2 hollow rock anchor which system includes:

z purmp which includes & tubular body, which s intermally adapted o contain,
and to keep in fluld separation, 8 first and second part of the adhesive and which has
an input end and an oculpul end and which input end is adapted to engage with 3
source of 2 hydraulic fluid, and g drive means within the fubular body which is
caused 1o advance fowards the output end in response o the fluid flowing into the
input end o thereby drive the first and the second adhesive parls separately towards

the oulput end;

a connector iube which s engagesable, st opposed first and second ends, o
the output end of the pump body and the rock anchor respectively 10 provide a fusd

condidt o the adhssive from the pump body o an interior of the rock anchor, and

a stafic mixer engaged with the tube, interposed in the Huid conduit 1o recelve
the first and the second parts of the adhesive and {o cause the parls (o mix before

delivery o the rock anchar,
0027 The drive means may be 3 piston, 2 plunger, a pressing member or the ke

{00281 Preferably, the siatic mixer is engaged with the tube at or fowards s first

and.

00297 The cutput end of the wibular body may be adapted o releasably engage the

first end of the connecior ube.

D030 The twbe may be a flexible tubs.
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BRIEF DESCRIPTION OF THE DRAWINGS

(30311 The nvention is further described by way of example with reference {o the
accompanying drawing in which:

Figure 1 disgrammaticaily Hustrales a system for introducing a two-pant adhesive o
a hollow rock anchor in accordance with the invention;

Figure 2 disgrammatically #Hustrates a resin pump of the system of Figurs 1;

Figurs 3 is 3 cross section through fine 3 - 3 of Figure 2;

Figurs 4 Is a partislly sectioned perspective view of a pressing member of the resin

GUTnE.

DESCRIPTION OF PREFERRED EMBODIMENT

f0032] With reference to the accompanying Figurss, the nvention provides a
puinping system 10 for introducing 2 two-part adhesive through 2 tubuler rook

anchor 12, inlo 3 rock hole 14 in which the rock anchor is placed,

00331 The system 10 includes 3 resin pump 18 and a connector tube 18, The
connector tube 18, made of 2 sullable plastics malerial, is flexible to accommodats a

varisty of positions at which the pump 18 engages with the tubs,

00341 The tubs 18 has opposed first and second ends {20, 223, with the first end
adapled o releasably engage the resin pump 18 and the second end engaged o a

traffing end 24 of the rook anchor 12,

{H338] The {ube includes a stalic mixer 28 at the first snd 20 of the tube 18,

IG038] The resin pump 18 has g tubular housing 28 defining an internal volyme 30

i which a resin carbidge 32 s located. The resin carlridgs s complementarily
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dimensionad to it snugly within the volume, sealed against internal walls 34 of the

housing 28.

30371 The housing extends between an infet 38 and an outlet 40 and is defined
through the inlet end 38 and the outlet end 364 respectively with an infet valve
assembly and outle! nozzie (42, 44) respactively exteriorly projeciing from the inlst

and outlel. The inlet valve assembly includes g valve 46,

100381 The inlet valve assembly is connsciable to a conduit {shown as an arrow in

Figure 1) leading from a hydraulic fluid source 48,

00381 The outlet noxzle 44 is adapiad to releasibly engage with the first end 20 of
the connector ube 18, A dolled line with opposed directiona! arrows in Figure 1
sarves o Hustrate this relessable interconnectedness of the resin pump 18 with the

connector fubse 18,

0401 It is anticipated, in a preferred embodiment, thal the connector tube 18 &
permanent or fixed feature of the rock anchor 12 and that the resin pump 18 is
attached 1o the connector whe, asclusted (o exbrude the two-parl adhesive, which
fiows through the tube 18 into the rock anchor, along an internal bore 50, through an
opening in a leading end 52 of the anchor, to flow info an annular space 54 between

the anchor and the rock hole walls,

00441 1t s anticipaied that the resin cartridgs 32 of the resin pump 16 can come in
many smbodiments. What s comwmnon in all smbodiments, s that the carlridge
includes two compariments, respechively designated 80A and 808, each of which

containg a part or component of the two-part adhesive and a pressing member 82.
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130421 An embodiment 324 of the carlridge is Hustrated diagrammatically in Figure

1 and in more detaill in Figure 2.

00431 The cartridge 324 includes 2 first tubs 84 which is positioned co-axially
within 8 second tube 88, The annular space between the first and the second tubes
(B4, 658} defines the first compariment 80A and a second compariment 808 &
defined within the first tube 84. The compartments are divided by 3 partitioning wall
baing the wall constituting the first tube. Each compartment containg a discrete Buid

oart of a two part adhesive syslem,

06447 A pressing member B2A is provided, initially located (Le, before use of the
resin pump), towards an end 88 of the carlridge 32A. The pressing member, as best
flustrated In Figure 4, has a unitary body 70 comprising of a first oylindrical cantral
part 72 and a second annular outer part 74, The first part and the second part are
unitarily inter-inked by a blade formation comprising of thwee radially arranged

blades, respectively designated 784, 788 and 780 (see Figure 3.

I00458] The pressing member has a core 78 made of & sultable resilient plastics
matarial, costed with an ouler sealing layer 80 of 3 rubberlike material which &
sufficiently strong vet flexible enough o provide adeguate sealing. This sealing layer
is mouided o provide a number of annular sealing ridges 82 (ses Figure 4). The
blades are not coated with the sealing layer and sach presents a cutling edge to the

partitioning wall,

0481 The first part and second parts (72, 74} of the pressing member 824 are
complementarily shapad and dimensioned 1o seslingly locate within the tube

(compariment) 608 and the annular space (comparment) 80A respectively to
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s

respectively seal off the compariments, from 8 railing position as the pressing

member 524 advances.

(00471 With fluld npul into the volume 30, behind the pressing member 334,
through the inlet 38 by altaching the valve assembly 42 to the hydraudic Tluid source
48, the pressing member is actuated o advance within the cartridge 32A. As the
pressing member advances, the blades 78 cut inlo the partitioning wall of the tube 64
to snsble further advance, whilst ssaling engagement s mainitsined by the
respective pars (74, 72) against the respective walls surfaces, to force the
respective adhesive parls out of the respective compartment (804, B0B) towards B

leading snd 78 of the cartridge 324, without backfiow.

60481 The leading end 78 of the carlridge 32A Is lapered towards the outlel nozzie
44, with each compariment 80 tepering asccordingly, maintaining discrels
passageways for the respective adhesive part, thus maintaining fuid separation untll
the adhesive parts axit the resin pump 16 at the nozzie 44, infe the connection ube

18 and the proximally positionad static mixer 28.
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CLAIME

1. An adhesive pump which includes:

a tubular housing which has an inlet and an outlet

a cartridge in the twbular housing with & leading end and an opposed trailing

end, the leading end having an opening in fluid communication with the outlet:

a first compartment and & second compartment defined within the carlridge, for
respectively conlaining a first component and a second component of an adhesive

sysien;

a pressing member positioned within the cartridge towards the tralling end: and

wharein the pressing member s caused o mova, In response o fluid flowing
into the tubular housing from the inlet, fowards the leading end to force the second
adhesive components from respective first and second compariments lowards the

oiitiel

2. An adhesive pump according to claim 1 wharein the intet and the outlet are

definad through a Tirst end and an opposed second end respectively,

3 An adhesive pump sccording to claim 1 or 2 wherein the pressing member is

stidingly and sealinlgy engaged with inner walls of the cartridge.

4, An adhesive pump according to anvone of daims 1 to 3 wherein the cartridge

is made of a rigid plastics material.



i

'y
1]

20

WO 2017/147626 11 PCT/ZA2017/000003

5. An adhesive pump gooording 1o any one of claims 1 {o 4 wharein the cartridgs

is complementarily dimensioned to snugly fif within the housing.

8. An adhasive pump acoording to claim 5 wharein the carridge is sealing fitted

within the housing.

7. An adhesive pump according o any one of claims 1 o § wharein the inlst is

outwardly adapted to engage with & condult end of a hydrautic fluld delivery system,

8. An adhesive pump according to claim 7 wharein the inlet includes g valve.

g, An adhssive pump according o any one of claims 1 o 8 wherein the outlet is

cutwardly adapled to engags with a rock anchor resin inpul conduit,

1. An sdhesive pump according to any one of claims 1 1o 8 wherein the carirides
includes an alngate ube which fits within the housing in co-axial exignsion and
which defines a first compartiment and whereby the second compartiment is defined

by 2 space between the cartidge and the ube.

1. An adhesive pump gocording to olalm 10 whersin a wall of the tube is adepted
to axially cormpress in 8 controlled manner about predefined annular zones, when

force is applied at one end, {0 extrude s adhesive content.

2. An sdhesive pump according claim 11 wharein the tube is 2 fubuiar beliows-
iype tubeg, its wall comprising of a plurality of corrugated annular sections, each ohe
of these sections defining an annular zone about which the fube is adapted to axially

COMPress,
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13, An adhesive pump according o olaim 11 or 12 whergin the ubs is made of &

suitable fexible plastics materisl,

14,  An adhesive pump scoording o claim 10 wherein the lube is made from g

rigid plastics material.

15.  An adhesive pump according to claim 14 whersin the pressing membser

includes g bladed formation.

18, An adhesive pump aocording o claim 15 wherein the bladed formation
facititates advance of the pressing member towards the leading end of the carlridge.
in response o fuid flowing into the tubular housing from the inlet, 1o thareby force
the first and second adhesive components from respective first and second
compariments towards the cutlet, by severing 3 wall of the tubse, such that the

components are kept fully separated untll exit from the outlst.

17, Asystem for introducing & wo-part adhesive 1o a hollow rock anchor which

systermn includes;

an adhesive pump according o any one of claims 1 10 18;

s connector fube which is engageable, at cpposed first and second ends, o
the outlet of a pump and the rock anchor respectively io provide a fluid conduit from

the pump housing to an interior of the rock anchor; and

a siatic mixer engaged with the tube, interposed in the fluld conduit,

18, Asystem for infroducing 2 two-part adhasive to a hollow rock anchor which

systems includes:



%11

1

WO 2017/147626 13 PCT/ZA2017/000003

& pumnp which includes a wbular body, which is internally adapted to coniain,
and keap in fluid separation, a first and & second part of the adhsesive and which has
an input end and an output end and which input end is adapled to engage with &
souwres of 8 hydraulic fluid, and a drive means within the fubular body which is
causad to advancs owards the oulput end In response o the fluid flowing inlo the
it end to thereby drive the first and second adhesive parls separately towards the

output end,

a connector tube which is engageabls, at opposed first and second ends, o
the oulput end of the pump body and the rock anchor respectively to provides a fluid

condul {0 the adhesive from the pump body to an interior of the rock anchor; and

a siatic mixer engaged with the tubs, Interposad in the fluld condult o receive
the first and second parts of the adhesive and to causs the pans to mix before

delivary 1o the rook anchor.

18, A system according o claim 18 wherein the drive means is chosen from a

piston, a plungsr or a pressing member,

20, A systern according o claim 18 wherein the stalic mixer is engaged with the

fube at or towards its frst end.

21, A system according to any one of claims 17 10 20 wherein the oulpul end of

the tubular body is adapied (o releasably engage the first end of the conneclor ube,
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