relates to abrasive blasting with 2 particulate nmaterial, and relates nore
particularly but 3 not exclusively to systens.and equi pnment for abrasive
bl asti ng, waoskZsssssub-syst ens and apparatus therefor. 5PSTEREYEPaning of
-surfaces by abrasive blasting is a well 7 known procedure, involving the
hurling of particulate 8 material against the surface either by .nmechanical
9 nmeans, or by entraining the particulate material in a 10 jet of air
directed at the surface. The particulate 11 material is nore or |ess’
abrasive, and may be in the 12 formof netal shot, sand or any other
suitable 13 material. The particulate material nmay be coarse (e.g. 14
gravel -1ike), fine (e.g. a powder), or snmooth (e.g. 15 beads). The i npact
of the particulate abrasive 16 material on the surface to be cl eaned -t ends
to abrade 17 and renove surface contamnation (e.g. dirt), and may 18
even renove part of the surface itself. CONFI RVATI ON COPY WO 01/ 26863

PCT/ EPO0/ 09960 2 1 2 Practical advantages of abrasive blasting as a
surface * 3 cl eaning process. have led to attenpted extension of the 4
process to cl eaning of surfaces previously cleaned by 5 other nethods, or
whi ch were l'eft uncl eaned. However, 6 abrasive blasting systens which are
good at cleaning 7 the surfaces of nmetal castings (for exanple) may prove
8 unsuitable for cleaning nore delicate surfaces, such as 9 nedi aeval
stonewor k. Success in the application of 10 abrasive blasting to cleaning

or otherw se treating
: ABRASIVE BLASTING APPARATUS

WD 01/ 26863 PCT/ EP00/ 09960 ABRASI VE BLASTI NG APPARATUS 1 Thi's invention Z{

1 This invention relates to abrasive blasting with

2 particulate material, and relates more particularly but
3 not exclusively to systems and equipment for abrasive

4 Dblasting, and to sub-systems and apparatus therefor.

S

6 The cleaning of surfaces by abrasive blasting is a well
7 known procedure, involving the hurling of particulate

8 material against the surface either by mechanical

9 means, or by entraining the particulate material in a
10 jet of air directed at the surface. The particulate
11 material is more or less abrasive, and may be in the
12 form oé metal shot, sand or any other suitable
13 material. The particulate material may be coarse (e.g.
14 gravel-like), fine {(e.g. a powder), or smooth (e.g.
15 Dbeads). The impact of the particulate abrasive
16 material on the surface to be c¢leaned tends to abrade
17 and remove surface contamination (e.g. dirt), and may
18 even remove part of the surface itself.

CONFIRMATION COPY



11 surfaces presenting special problens requires care in 12 selection of
abrasive material, itss feed rate, 13 transport velocity and ot her

par anetersg&?wﬁﬁg the 14 abrasive process. Reduction eprgbsoiwssot i on of
the .15 po y of operator error is also highly desirable, 16 that is

it should ideally be difficult or inpossi2zble 17 for the operator to use the
abrasi ve cl eaning equipnent 18 in a manner which (for exanple) results in
unnecessary, 19 damage to the surface being cleaned, and in excessive 20
consunptlon of abrasive material. 21 22 According to a first aspect of the
pr esent |anntEUnctiealrnﬂwanﬁﬁqgﬁowfdebrasswguﬁ%ﬁaﬂmmscGﬁtﬁobusﬁs¢%n1for 24

hol di t - ' t

iti 11 sng part codrleio B 1508, 180, €3, SO extantib 82 BRRTCE 1O
system _the4 2bmappsytamﬂ.emmrg)bfsyurémwm@qnglwonﬂaaned beans 28
for hol ding t he.part foulate At ghlial, wALSPAOA NG ARA0R, 2Bollagont rol Iably

di spensi ng particu rom al ner rneans, co‘UpI i ng
means for c@uplabmgsn.he bIHistsingp sy saeas ceht clolarsy good to t:heanp:p@r atus, and

32 operati ra Qa nd_t ansn1 i_on neans , O 01/ 26863

PCT/ EPOO/ 09 6OH%§ ace?orlﬁgsﬁﬁeﬁgFé §§opera ﬁ&l p%r%ﬁ%%ers for 2
t he appar atais améuﬁ.bable aﬁtsmdltelangnghmssesdeirmxat& spe'lfabesnabuq:iarameters to
t he apparatys S an controJ st emi upl ed_thereto. 5

6 AccordlndytowggggégﬁEiégﬁééﬁprg? %gcﬁ?% vgﬁP 8 gnt%%re S

provi ded awo appbrasirse flokastting spngleapﬂmg|mnnauhermasertaéatﬁmg|aJIy hel d

'n a supply, ang,, 2,600 Al NI LG LBEE LT N nls" Gl 2L 2RS0T the
12 | selection of abrasive material, its feed rate,
13 transport velocity and 6ther parameters defining the
14 abrasive process.. Reduction or elimination of the .
.15 possibility of operator error is also highly desirable,
16 that is it should ideally be difficult or impossible
17 for the operator Eo.use ﬁhe abrasive cleaning equipment
18 in a manner which (for example) results in unnecessary
19 damage to the surface being cleaned, and in excessive
20 consumption of abrasive matérial.
” e
22 According to a first aspect of the present invention
23 there is provided a supply and control system for
24 holding a particulate material and for co-operating
25 with an apparatus utilising particulate material
26 initially held in the supply and control system, the
27 supply and control system comprising container means
28 for holding the particulate material, dispensing means
29 for controllably dispensing particulate material from
30 the container means, coupling means for coupling the
31 supply and control system to the apparatus,'and

32 operational parameter storage and transmission means



10 present invention, wherein the apparatus conprises a 11 m xi ng chanber,
operati onal paraneter reception neans, 12 and coupling neans for coupling
a supply and control 13 systemaccording to the first t he
present WAM2883ntion to the apparatus (100). 15 16 g@ﬁ%’rﬂ of the

i nvention wll now be described by 17 gay of exanple, with reference to

t he acconpanying 18 drawings wherein: 19 Fig 1 is a side elevation of a
preferred 20 enbodi nent of abrasive blasting systemin accordance 21 with
t he i nventi onfogosipdeichd pradptefminad ahadioeal p2Pandtexsfloy and contr ol
system also ip accordance_ wi.t 23 the .nvention: 24 Fig 2 is a sectional
el evat i on of ltﬂﬁ R Apd g%ro?r‘&'fsdmf;tlgg Fﬁ%s% ‘%sora ectional end

el evati on f bperaiformilr pagenetéroftdithel applritys 4vhien ateesupphgl

el evation, to a_nuch e Iarged 29 scale %g‘ a gli spensing unit form ng part
of the 30 ‘%rr #ReFFNTEYt SHFHSR: LETEIRE) (8858°° W0 oi n6s6s 4 1 Figs 5(a)
and 5(b) ae a cross-sectional side view 2 and end view, respectively of
an aggregate contajher 3 for use_with the _present invention, .4 Fig 6 is a
di anet r al ssecPFSﬂr‘%’tr%? &0 enPeroRd aenseh &F g S FrERPET PVEREPB mi ng part
of a di spensi RHeré iMigrovfidblcas Wdaraaud contuellimirigem of Fig 1; 7 Fig 7

is a plan view of  the upper (right), si 0 t he upper. plate of Fig 6; 9
Fi g 8pi s & pl Hﬁrﬁ‘é‘b}a&fepg‘ﬁée{(ihﬂ:grl‘%‘tte‘ﬁqﬁysI‘aégo*n = ‘Rigphy a88 J
9 .

control system according to the first aspect of the

10 present invention, wherein the apparatus comprises a
11 mixing chamber, operational parameter reception means,
12 and coupling means for coﬁpling a supply and control
13 system according to the first aspect of the present
14 invention to the apparatus (100).

15

16 Embodiments of the invention will now be described by
17 way of example, with reference to the accompanying

18 drawings wherein:

19 Fig 1 is a side elevation of a preferred

20 embodiment of abrasive blasting system in accordance
21 with the invention, coupled to a preferred embodiment
22 of supply and control system, also in accordance with

23 the invention;

24 Fig 2 is a sectional elevatidn of the arrangement
25 of Fig 1;
26 Fig 3 is a sectional end elevation of the

27 arrangement of Fig 1;
28 Fig 4 is a sectional elevation, to a much enlarged
29 scale, of a dispensing unit forming part of the

30 arrangement of Fig 1;



10 the upper plate of Fig 6; 11 Fig 9 is'a. di anetral section (to an
enl arged 12 scale) of- a lower plate form ng part of the dispensing 13 unit

of the supﬁ‘I{ g%control systemof Fig 1; 14 Fig 10 i s pcPkpivevssew of the
upper (rig ‘i‘“ of 15 the lower plate of Fig 9; 16 Fig 11 is a plan

view of the under (left) side of 17 theiower plate of Fig 9; 18 Fig 12 is
a dianetral section (to an enlarged 19 scale) of a rotor disc formng part
of the dispensing 20 unit of the supply and control systemof Fig 1, 21
Fig 13 is alplan vi ®igsef5{dake amt Gr(kdi seeoh FrgsdPseclipnald sigeFviedws is a

pneumatic cjrcuit, di agramfor 24 nat i.gn_of f Fig 1. 25
26 Referri ng fi ep@ T‘—‘f‘ﬁwl,r‘ﬁﬁesc tg%(;%v}g 3%3| eaéﬁﬁi{egn%%qgfe 9t he

princi pal part s use abthsthe dhdemenitngnsestiéomn; 28 100 having a supply and
control system 200 (shown, 29 inconpl etel coupled to it. The abrasive

bl asti ng 3% systen&‘igog\’g ?‘r’p?i%ﬁ“ T Fﬁétéﬂ%nbgor afbfnhgggfe om 31 above
w th particsl atd)ebfaan (ESper HJlate detraihgdpa?t absediiepengingnd fed
fromthe left with ¢ r’rgflessed air 01 26§63 PCT/ EPfogj.OQ 60 5 1 by way of
an inlet cofinectbt PA4ThR FHRRLY, GPET*9LBYREH S1° &% Grne particul ate
materi al | eaves ther3grivghé £ndaef vilke BiExithe upwebeirib®h2)bgidayodf a hose
4 coupling 106, .a flexi bl:g hose %_Q? 6qnd an operator-held 5 nozzle (not
shown) used®t o THEhUPBETt RE2YR rcfi*dn Ot the 6 abrasive blast, and its

di stance frogmthe switageided iflan/ viik@ab€dth8 under (left) side of

10 the upper plate of Fig 6;

11 Fig 9 is a diametral section (to an enlarged

12 scale) of a lower plate forming part of the dispensing
13 unit of the supply and control system of Fig 1;

14 Fig 10 is a plan view of the upper (right) side of
15 the lower plate of Fig 9;

16 Fig 11 is a plan view of the under (left) side of

17 the lower plate of Fig 9:

18 Fig 12 is a diametral section (to an enlarged

19 scale) of a rotor disc forming part of the dispensing

20 unit of the supply and control system of Fig 1;

21 Fig 13 is a plan view of the rotor disc of Fig 12;
22 and ' '
23 Fig 14 is a pneumatic circuit diagram for

24 operation of the arrangement of Fig 1.

25

26 Referring first to Fig 1, this shows a side elevation
27 of the principal parts of an abrasive blasting system
28 100 having a supply and control system 200 (shown

29 incompletely) coupled to it. The abrasive blasting
30 system 100 comprises a mixing chamber 102 fed from

31 above with particulate material (as will be detailed

32 subsequently) and fed from the left with compressed air



9 The m xi ng chanber 102, and the abrasive blasting 10 system 100 as
a.whol e, is nounted on supports 108 11 carried by a:f.oundati on nenber 110.-

The right_end 12 the m xi ng chanber 102 is det achafdmedoposdsd oW i nt er nal
13 accesS¥P 2 eani ng and ot her maintenance, and is 14 nornmally held in

pl ace by a ring clanp (not shown) 15 f%:tted around a pair of tapered )
flanges 112 and 114. 16 An O-ring 116 (Fig 2) is fitted between the fl anges
112 17 and 114 to render the joint air-tight. 18 19 A circular male

coupl i ng 118 ¥¥iwmy bf 2nainls) dannek@owelféd td high-pmessurene ni xi ng
chanber 1Q2 for the 21 . .Qf t S s 2 r egheSystem 200 by
way 22 of a ?é’l:% eoc%oSg%%%éﬁg‘é%rgfulggeAﬂgg%%{Jf%iaﬁ'es%hwaé%t L1150 Is rotatably
mount ed t Br oughghitheend? 6fctiné meixing lehambrien02 Heniway ©d2aohosewer and upper

26 bushes /122 and .124 he_shaff..120.1 S _S ounde _AL{atight
housi ng 1%6 wWRgRY B'ggSe% fﬁer’%ldog% Pﬁ%ezga?ﬁ Xi ng%gﬁg’ﬁ%%?t%zﬁéil’%e shaf t
120 is vemsti cabizle ADosuphoit e diswd itios cooweel ethk [Wirgckdpni ofil thesl i dabl e
30 done- heade in 128 urged u ds,. 0j Sy pring 130,
the pin 19 aHEERTISBIARD 195 5 pusaleBiEid cib FRERAERTLAGPY | T
foundat i ory mesbesteD 01/ 26863 PCT/ EPO0/ 09960 6 1 110. A pulley 132 is
fitted on the | ower end of the 2 shaft 120 as part of a doubl e-reduction

belt driv& 134 3 (Fig 3) driven by a pneumatic nmotor (not shown in Figs 4
1-4, but ghowphé mibtiggl éhambdre 102 end thet doragdiafe bIagpdngs fitted with a-

P 0 T LR 8 BICK S, 18 BBint oAty apRiett Sogtc = o sperin
11 ¢arried by a foundation member 110. The right end of
12 the mixing chamber 102 is detachable to allow internal
13 access for cleaning and other maintenance, and is
14 normally held in place by a ring clamp (not shown)

15 fitted around a pair of tapered flanges 112 and 114.
16 An O-ring 116 {Fig 2) is fitted between the flanges 112 .
17 and 114 to render the joint air-tight.

18

19 A circular male coupling 118 (Figs 1, 2 and 3) is

20 welded to the top of the mixing chamber 102 for the

21 attachment of the supply and control system 200 by way
22 of a female coupling 202.

23

24 A vertical shaft 120 is rotatably mounted through the
25 centre of the mixing chambef 102 on lower and upper

26 bushes 122 and 124. The shaft 120 is surrounded by an
27 air-tight housing 126 where it passes through the

28 nmixing chamber 102. The shaft 120 is vertically

29 supported at its lower end by a vertically slidable

30 dome-headed pin 128 urged upwards by a coiled

31 compression spring 130, the pin 128 and the spring 130

32 being mounted in the centre of the foundation member



8 9 The supply and control system 200 has the general form 10 of a
contai ner 206 (shown inconplete) with the 11 dispensing unit 204 nounted on

the container's neck 12 flange 208. The supply and cont ﬁ%mﬁ%é E]ZOO S
13 stored WOMZM63 when separate fromthe abrasive blasti % tem 100,

and inverted for coupling to the system 100 15 as shown in Figs 1-3. 16
17 The dispensing unit 204 (see Figs 2, $ and especially 18 Fig 4),
conprises a fixed upper plate 210, a fixed 19 lower plate 212, and a rotor

disc 214 sapdwi ghred 2@ pelveemite Plmieed?dd end Pdwer i pates 210 and
212 21 are nutually secured b% screws 216. The cou Iie‘r;lq;Z 02 22_is an
interferencd fishafht £48 perPIHer3f & Wlﬁﬁﬁéﬁuﬁﬁl%'ﬁa? 1ver 2345 The

upper and | gwer (gl At38S agifed NSl 2l pritaMAtieSReebt Veno Gt ial Fagari ngs 218
and 22.0 which rotatably support a 27 shaft 222 whose_ | ower end extends
bel ow t he | 8werlth-abut shownoin g difdft Fhe FepP R LR Fhenebrdtor disc 214

such 29 that rpimtison;etednpi ehal H1i2 inAUBaSE NBE G 11 RIckelon3630 of the
rotor disc 214. (The screws 216 are not so 31 tight that the rotor disc 214

i s prevent el frian FPLASYacPRRgCtinne tpRe ALgRENFENIR B 1204 £oamiRg 212 al so

WO 01/268637PCT, Mfogﬁéosugpl;@@croﬁ%ﬂ%ﬁt kysc&haddo seal s 224 and 226
whi ch protect the bearings 218 and 220 agal nst abrasive material. 3 The

| oner end oB the shaft 222 is provided with a shaft 4 coupling 228 which
aut omati cal by PrOSUREY LAE Shiafdo1d sHRkBhi BH0 SREK ethel Honeliads £3rand
3) _when. . the supg)ly and” 6 control unit 200 is mounted on top of the
abr asi ve 0 of a container 206 (shown incomplete) with the

11 dispensing unit 204 mounted on the container's neck

12 flange 208. The supply and control system 200 is

13 stored upright when separate from the abrasive blasting

14 system 100, and inverted for coupling to the system 100

15 as shown in Figs 1-3.

i6

17 The dispensing unit 204 (see Figs 2, 3 and especially

18 Fig 4), comprises a fixed upper plate 210, a fixed

19 lower plate 212, and a rotor disc 214 sandwiched

20 between the plates 210 and 212. The plates 210 and 212

21 are mutually secured by screws 216. The coupling 202

22 is an interference fit on the periphery of the upper

23 plate 210.

24

25 The upper and lower plates 210 and 212 have respective

26 central bearings 218 and 220 which rotatably support a

27 shaft 222 whose lower end extends below the lower plate

28 212. The shaft 222 is keyed to the rotor disc 214 such

29 that rotation of the shaft 222 causes matching rotation

30 of the rotor disc 214. {The screws 216 are not so

31 tight that the rotor disc 214 is prevented from

32 rotating). The upper and lower plates 210 and 212 also



7 blasting system 100. This ensures that rotation of the 8 shaft 120
causes matching rotation of the shaft 222 and 9 of the rotor disc 214. 10.
11 The contai ner neck flange 208 is fitted with an 12 %ﬁ/ﬁ%@&sgone 230
whi ch defWe8¥2883artj cul ate material 13 flowing fromt ror of the
container 206 to the 14 container outlet 232, the cone 230 helping to

mai ntain 15 constant pressure of parti7cul ate material at the outlet 16
232. An upward extension (not shown) of the shaft 222 17 couples to a

rot at abl ejpadihve espesbiv® )shraiftoksbals 1824 thidild26 apitht protesmt ed within

t he container 206 so, 19 to agitate partiqul ate naterial_.within the
cont ai ner 2 Zd"hﬂ)geP‘ﬁlB?ﬁeffq &0 g@hu?gﬁgnﬁﬁms&rveof“ﬁg@?’ﬁﬁlt hat 21 woul d
ot her wi se3i nhit i olveeeehd ¥ afhePahhEeUR22 eis - dHEided Rith & hsigah t he

outlet port 232. 23 24 Instead of the manent container 206 shown in
Figs 1- 28 4,coundingseed, Wye taglatécgi érlaé%qﬂé'nESnFﬁ?n@?agtbo, 26 shown

in Figs 56a) @i%l@ﬁg)se&f@é@h.m)(l?ﬁgssﬂpﬂhd@b_&ihe&x..tﬁz sapsuyEl® item This
parti cul ar enbodi nent

of the 28 container 50054é§élab%i)cat ged from strong
car dboar d6or SPBEEPAsHRLL A 18 POFRERD; PRt 1P SfafSofPE28HY0id. At the 30

base of the QORERLAGr sPHen SL0D .1 aPRESdehsiired tIRAS kOBatBdn 504 wiwl a flanged
pl ate 502. Fixed over the funnel 32 section 590(1;"951?!@% igne# bag 503 t hat
hol ds t heBwoShefs6d68 FRUFEPHILEH9BE TRtatinpy . 8Pt 422 @hdyppreci at ed

t hat al t hgughpd e Zotbrn@sseaui.on 501 and plate 502 are referred to as 3
bei ng at _the base of the container 500, when the 4 container is being
filled witPh aggregate, the container 5 will be inverted fromwhat is shown

in Fig 548). THe container neck flange 208 is fitted with an
12 inverted cone 230 which deflects particulate material
13 flowing from-éhé interior of the container 206 to the
14 container outlet 232, the cone 230 helping to maintain
15 constant pressure of particulate material at the outlet
16 232. An upward extension (not shown) of the shaft 222
17 couples to a rotatable paddle {(not shown) or other
18 suitable agitator mounted within the container 206 so
19 as to agitate particulate material within the container
20 206 in order to discourage caking or bridging that
21 would otherwise inhibit free flow of particulate
22 materiélwthfgigh the outlet port 232.
23
24 Instead of the permanent container 206 shown in Figs 1-
25 4, the system 200 may use a replaceable container 500,
26 shown in Figs 5(a) and 5(b), which may be supplied as a
27 consumable item. This particular embodiment of the
28 container 500 is fabricated from strong cardboard or
29 plastic and is formed in the shape of a cuboid. At the
30 Dbase of the container 500 is a tapered funnel section
31 501 and a flanged plate 502. Fixed over the funnel
32 section 501 is an inner bag 503 that holds the



6 flanged plate 502 is the interface between the 7 container 500 and the
di spensing unit 204. 8 9 Fig 5(b) shows the outlet and inlet arrangenent
of the 10 container 500. In order to receive this parti98+ o",'l();,‘,_,‘sgontainer
500, the d™MHERASESHg unit 204 woul d have to be 12 fitted W an adapt er
(not shown). When the container 13 500 is fitted to the dispensing unit
204, the adapter 14 acts upon a spring-l%aded drawer 504 that runs between
15 a pair of rail nenbers 505. The drawer 504 slides 16 between the. rails
505 until| am aps&ddgpregatz6 genvilhask dppratibiteddehaerabth@ugh wheh bot h t he
openi ng 507 _of the _18 contai 50 nd t t hrough_hol e, 234 of the 19

S0 P sy 03

di spensi ng @ni t*$HEL SRFEIR afESt 5e5eF & &° &% di spensi ng
unit 204. Wien béing it dheebab80of Ahd comtamvied 500M wien ditspensi ng unit
204, the spring 508, 22 wil| push_the dragwer 504 back tq its cl qsed
position, 33 tFRIMASH Eeh?gﬂ% fa’g]g]reégé‘ilé: PgﬁFﬁgﬁﬁ?nthtﬁé’%?ﬂ&ieﬁer 24
500. In other waysl tHe intR-86QaPsh GRARAIIRCEHOWE 2B FLHX (ONS iThet he same
way as the permanent container 26 206., 27 28 The upper plate 210 (see

Figs 4 and B-8)tipnosshrdpke 5Q2 thithe dRtsESRCRoPEEWSER (FHE 3 hole which is

radially 36 di ssiragekd 500 hhe eadidisgsig phate2@d0 and which 31
ext ends between opposite nmajor faces of the plate 210), 32 the hole 234

bei ng sonewlat extended in a WO 01/ 26863 PCT/ EP00/ 09960 9 1

ci rcunf erensi al pLf )i @hokd eBSiSitldt ahll 6heBt adridddmait @f EgLOr _
cavities (as wll be explained_ 3 subsequentl The, di spensing unit 204 is

y).
secured tolf tPRUATENEPneckd 1IEdRFe “PoFCHLKet Hits RFFHGUERF34 i n

11 container 500, the dispensing unit 204 would have to be
12 fitted with an adapter (not shown). When the container
13 500 is fitted to the dispensing unit 204, the adapter
14 acts upon a spring-loaded drawer 504 that runs between
15 a pair of rail members 505. The drawer 504 slides

16 between the rails 505 until an aperture 506 contained
17 in the drawer aligns with both the opening 507 of the
18 container 500 and the through hole 234 of the

19 dispensing unit 204, thus allowing the aggregate to

20 enter the dispensing unit 204. When the container 500
21 is removed from the dispensing unit 204, the spring 508
22 will push the drawer 504 back to its closed position,
23 thereby preventing aggregate from leaving the container
24 500. In other ways the replaceable container 500

25 functions in the same way as the permanent container

26  206.

27

28 The upper plate 210 (see Figs 4 and 6-8) has an off-

29 centre through hole 234 (ie a hole which is radially

30 displaced from the centre of the plate 210 and which

31 extends between opposite major faces of the plate 210),

32 the hole 234 being somewhat extended in a



5 the upper plate.210 is directly under the container 6 outlet 232. Since
the outlet 232 is central in the 7 lower face of the flange 208, whereas -
the hole 234 | 8 offset fromthe centre of the pl at epegiroopbds@gnnent of 9
t he hol e‘!%ﬂ"%ﬁ%’h the outlet 232 requires that the 10 plate 210, and
ultimately the entire di spensing unit 1 204, be offset fromthe centre of
the neck flange 208. 12 13 Referring to Figs 4, 12, and 13, the rotor disc
214 of 14 the dispensing unit 204 has eight equi-anqularly spaced 15

t hr ough hal esc38mfexentaal tdirenihon £ apsésspln iengs fromthe centre

of [(he dise 2ty ol Eseal suktelenbboahal Opd Naatitlla ol spl acerrent of

the hole he centre of the upper ate 210). A hole 238 at 19
t he centre of stibeequensiyili scl'lga:.d:us&?egqmageunht03%51-52@65121@?130?10| n order to

key the @ g ol ngoé,%ﬂngg 86 $ldoe 3h8280ch ndtHL W TbsE £14 1S

rot at ed b y contl nuous rotation of the
shaft 23 5222t1(1e1mp\m bgzathezlaﬁ dre diwettdviedndér the conthinveyh 24 the

Shart coufl | g S @02 156 1Y e AReRLY 242 ¥ cAisglo RORR 1T 220, and

the squar@ holﬁwéB&)a,ce 2% ‘shlecﬁ@'xg\anOBeSWbér@a% the &0123834nis he rotor

disc 214 28 ¢ I are

thereupon8f| I?gggaoty%dart%ggl %&rfeé?ekr Fgﬁ ?%a't:l%e odpgghgn%%gFatggG fall | ng

under grawi tyt]d@\Moltehe3éowet12301e dutiey 282 orefmires &batarher outlet 232.

The 32 cirrcu Bfrent2| 3 %e@ﬂq&t%ﬁgt QﬁJQﬁ&@é”%x@ﬂeﬁ%ﬁﬁ tRgi N0 01/ 26863
6 100 0 i

PCT/ EP00AG99 I on exposure of the Ccross-section of
2 each oftit he20wyibeg offset fiotreshe3Gensredeet el mfcik E}'&P{lgeu?%ﬁe mat eri al ,
and hencq_zl nproves the efficiency

13 Referring to Figs 4, 12, and 13, the rotor disc 214 of
14 the dispensing unit 204 has eight equi-angularly spaced
15 through holes 236, each at the same radial displacement -
16 from the centre of the disc 214 (which is also

17 identical to the radial displacement of the hole 234

18 from the centre of the upper plate 210). A hole 238 at
19 the centre of the rotor disc 214 is square in cross-

20 section in order to key the rotor disc 214 to the shaft
21 222. As the rotor disc 214 is rotated between the

22 plates 210 and 212 by continuous rotation of the shaft
23 222 (driven by the afore-mentioned air motor through

24 the double-reduction belt drive 134, the pulley 132,

25 the shaft 120, the shaft coﬁpling socket 136, the shaft
26 coupling 228, the shaft 222, and the square hole 238),
27 successive ones of the holes 236 in the rotor disc 214
28 come under the hole 234 in the upper plate 210 and are
29 thereupon filled by particulate material in the

30 container 206 falling uhder"gravity down the cone 230
31 and through the container outlet 232. The

32 circumferential extension of the hole 234 extends the



4 of filling of the rotor cavities constituted by the 5 holes 236.
Gavitational filling of the rotor cavities 6 236 with descendi ng
particulate material may be 7 assisted by pneumatical | y pé@eoidesds N9 t he
interior oVOW2BAL contai ner 206 above the back-pressure within enpty 9
ones of the rotor cavities 236 as they 3{(8 rotated to 10 cone under the
hole 234. 11 12 Referring to Figs 4 an -11, the lower fixed plate 212
13 of the dispensing unit 204 has a through hole 240, the 14 |lower end of
whi ch is filteduwathommoDtieetexppsute2d. the Eue dreose-saotiend®finetrical |y

opposite the NLen23f- v ddule chObR i & Al P BUAR LG rotate, the

rotor 17 es or cavi Wer e previously ed 18 under the
hol e 234 care peetithbatw mat24Galandndhizendd igmmpyes! thar efEidctencymt eri al

drops out the r tgfi%flgr%gcaalg_t Iegggﬁggd?%‘%&éy_ecg}gtq_t%égg Egp%éng of each

of 21 the %il IP&d cavi urn is assiste provi di ng
the fixed uppehopkatZz23R10 cataviitatibnalighi hbirgy oF3 thédrdiorctavitabmye t he

o a2 suggPySHy STl BERCLRPTAST ML SN Bt ee. bach 26 of
the rotor cavi aiseis®ed by pdrisumanitaliy presshimisting 2he28nﬂex7'_m:t iy to Figs
di apensi ng i E1905°S R, 406 ABPESaRET A Bie=E38 AEBREL BRI hr ough
the 31 top of bhesndkitle aravreratfied 234 awercthaydagk rheaB3i cud | et spout
242 i s se dinan airti het AngL to the WO 01/26863 PCT/ EPOO/ 09960 11 1
upper end t FE™F i efu‘%b i@ bg fieans of an 2 el astomeric sleeve 140
| i ni ng theiinside of the upper : _

12 Referring to Figs 4 and 9-11, the lower fixed plate 212

13 of the dispensing unit 204 has a through hole 240, the

14 lower end of which is fitted with an outlet spout 242.

15 The hole 240 is diametrically opposite the hole 234.

16 As the rotor disc 214 continues to rotate, the rotor

17 holes or cavities 236 which were previously filled

18 under the hole 234 come over the hole 240, and the

19 cargo of particulate material drops out the rotor

20 cavity 236 and into the hole 240. Emptying of each of

21 the filled rotor cavities 236 in turn is assisted by

22 providing the fixed upper plate 210 with a through hole

23 244 directly above the hole 240 in the lower fixed

24 plate 212, the hole 244 being provided with an air

25 supply 246 (depicted schematically) which purges each

26 of the rotor cavities 236 in turn with an air blast.

27

28 Reverting to Figs 2 and 4, it will be seen that the

29 outlet spout 242 depending from the dispensing unit 204

30 plugs in to an inlet tube 138 projecting through the

31 top of the mixing chamber 102. The lower end of the

32 outlet spout 242 is sealed in an airtight manner to the



3 end of the inlet tube 138, the bore of the sleeve 140 4 being

di nensi oned for the spout 242 to have a plug fit 5 init. 6 7 The vol une.
of particulate material nmetered and 8 di spensed by the_di ILng unit 204
can be vVOBR64E 3 O nunber of ways: 10 11 (1) the v%%lﬁn@ﬁ)g%?punit of
time can be varied (wthout 12 any other changes) by varying the .
rotational speed of 13 the rotor di sct®14, ie the greater the nunber of 14
revol utions per mnute of the rotor disc 214, the 15 greater the volune of
particul age gy @hdpassesle ik dthrabghlsfesyinsaessioigatini t 204 (assumi ng
no 17 significant variation, w.th yarying rotor .%pFeeg, i'ln the 18

vol unetri é ef?%%§h9m6§16f3¥$#vﬁ|%§°aian§ﬂ%t9#?ufqﬁl h8L152¢ R e L avi ti es
236). 20321 4 dehenwoiui@: Rfiber @86l Uthebé¥e IdTe thet Bledvec1fi4 22 can be
vari ed by varying the nupber_ of holes or 23 cavities (w t{;out changi ng t he
vol ume pef cdReipg) dimensienedfor,the FRARt #42 &, BAYE BrPHRY tH rotor disc
214 26 cgn bg, gried (w thout varying the nunber of holes or 27 cavities)
by varying t he vol une of each cavity. This 28 can be done by varying the
di anmeter Br cross-sectional 29 area of each hole, or by varying the |length

of each 39 hohfy GoSul¥ ¥EIPHAGcuhatbhinskaess eleteear gh@r disc), 31 or by
suitably varying both length and dianeter, VWile 32 the yvolunme per cavity

in a rot o didiensnsgRchynthel ASPEREIRg i B RMp6aro88cHAris 11 & ckness
coul d be 3l t gfffhedyoENwgFsi Ng an '

10

11 (1) the volume per unit of time can be varied (without
12 any other changes) by varying the rotational speed of
13 the rotor disc 214, ie the greater the number of

14 revolutions per minute of the rotor disc 214, the

15 greater the volume of particulate material passed

16 through the .dispensing unit 204 (assuming no

17 significant variation, with varying rotor speed, in the
18 volumetric efficiency of filling and emptying of the

19 rotor cavities 236).

20

21 (2) the volume per revolution of the rotor disc 214

22 can be varied by varying the number of holes or

23 cavities (without changing the volume per cavity).

24

25 (3) the volume per revolution of the rotor disc 214

26 can be varied (without varying the number of holes or
27 cavities) by varying the volume of each cavity. This
28 can be done by varying the diameter or cross-sectional
29 area of each hole, or by varying the length of each

30 hole (ie by varying the thickness of the rotor disc),
31 or by suitably varying both length and diameter. While

32 the volume per cavity in a rotor disc of unchanged



2 appropriately dinensioned sleeve in each hole, it may 3 be sinpler to
exchange one rotor disc for another, each 4 rotor in the interchangeable
series haV|Q? cg ty 5 di nensions and nunbers sel ect ed t fcPieveuedecd! f ferent
6 total ca ume per revolution. 7 6 Wiile the dispensed volune can
be varied by adoptlng 9 any one of the ove procedures, two or nore of
these 10 procedures coul d be adopted siTultaneously. 11 12 Since there
are so many vari abl es associated with 13 abrasive blasting, (eg volunetric
air flowr a;te t&lmkmﬂsmﬂfd &g edteredobuninsertig &1 ve flow rate,

abrasive #9!‘5'&@3%3? dbﬁ’deﬂsi%%ﬁaﬁeé@é'ﬁa aich A%, € 18Xinhy 16

vel ocity), opt| I ONn 0 rasive sting 17 performance reqU|res
sui tabl e cohtr de sﬁmpber am (maihanﬁe paeaneter sdispcfon @nosberi ngaci

SO ot s TR or 82l LANG HLhEBERTE SIRELEARING REGIED: | NVON | On
t tTng

20 avoi ds r2liance on opera ors ng paraneter 21 set s-on the
suppl y and Bontdimenshohs 240603 anmfnleest saﬁecﬁedtthratg':nte ias dHiflfewdnti t h

parti cul at e, mat.er.i g these paraneter settings
to be i rrpos%d otf?ta§4c?ﬂlé %brogﬁxﬂ\?epéga ng Sys 1?em 100 when the pre-filled
25 and pre-set supply and control unit is fitted. This is 26 schematically

depicted i Ng Fi 3&?‘% agﬁet% ?en‘g?adcg %7 éeégﬁgg&qé#ilséy%?) maggBEE?g m)28 29 An

operatlonal B oLNd Vo ansn a5i on unted on
t he contai ns:r raeqkohbaogetmﬂ&bovelpadpedenest heve cuplnorg 262theseind t he

TS bkl A SRR SR Ay P v

12 Since there are so many variables associated with

13 abrasive blasting, (eg volumetric air flow rate, air

14 mass flow rate, volumetric abrasive flow rate, abrasive
15 mass flow rate, air/abrasive ratio, and nozzle exit

16 .velocity), optimisation of abrasive blasting

17 performance requires suitable control of operational

18 parameters. -Operator setting of controls requires

19 . skill and diligence, whereas the present invention

20 avoids reliance on operators by storing parameter

21 settings on the supply and control unit 200 at the time
22 . that it is filled with particulate material at a depot,
23 and causing these parameter settings to be imposed on
24 the abrasive blasting system 100 when the pre-filled
25 and pre-set supply and control unit is fitted. This is
26 schematically depicted in Figs 1 and 2, to which

27 reference will now be made.

28

28 An operational parameter storage and transmission

30 system 290 is mounted on the container neck flange 208,
31 adjacent the coupling 202 around the dispensing unit

32 204. The system 290 stores operational parameters in



1 an encoded formin an internal nenory, and an internal 2 transmtter
transmts the encoded paraneter settings to 3 the abrasive blasting system

100 at an aﬁpr%gri ate 4 tine, eg in the course of att ggdiidigesséd suppl y and
5 cont rolVAMN#8300 to the abrasive bl asti ng system 100, 6 or inmediately

afterwards, or inmmediately prior to (q 7 during) use of the abrasive ,
bl asting system 100. At 8 the depot e the container 206 is | oaded with
a 9 particulate nmaterial selected for a particular type of 10 task,

opt i num oper airi enabdedr o dms aar énsermAl awswpryt,y andlawninkRxhalnt o t he

I nternal penmgry of ,ihe stem,290,,12 13 Lan er

recepti onzsyst'tréﬁ‘ls%%&fzés%rfn rﬁl)“l}% e§P8ne %%dé(?f' %%%gh%ké?n%é%ﬁg{ er 102

adj acent ghe thkbabeapivedplektisgchystan 10k atce@pbbprosytatan 190 wil | be

16 suitably adjacent to qQr in contagt_wth .the, stor 17 transm ssion
syst em 298 et'h‘égcjcfhpt%enﬁguﬁg 3%0‘31\%’2&?@ é:r%(? F’ﬁ?ﬁ'}?%ded. The

recept i ons sy sdo@ifird@Ounitc|20e:oaphe 18brasies dlastdogi sestdmorldlecei vi ng a
transm ssion 30Q of _, 20 .encqded operational I ters. t storage and
21 transnPssi®n 1@?@%???92"%.a%gfﬁé'w?ggﬁpt?%rf@ﬁg%gigoé %‘gs%%zz‘%%nm udes

i nternal geargurfiay) stos 08 thécabdasive asithstd ngp slyptegopd at iZdnal par anet er

settings to the variou 24 contro|s.of t abr asivwe.hl ing system 100
(to be 258det®t® gﬁpﬁ'él@%ﬁ/ﬁt S EPRFRIET 1D Fig g&"&‘?‘h"&ﬂ% %]ransm' ssion 300

nmay be of ganypayititabhee fmterieg asléddtebcimec padtdcubpt itals ofr ot her
are in 8 Gtk PROSTERICRSGACROE o aracern R0 O
t hrough an ardnzpdef imtedoddternad memimctcf thelspstem R&d.vely, the
transm siizon may be by means of WO 01126863 PCTI EPOCO 09960 14

13 an operational parameter reception system 190 is

14 mounted on top of the mixing chamber 102 adjacent the

15 coupling 118 such that the reception system 190 will be

16 suitably adjacent to or in contact with the storage and

17 transmission system 290 when the couplings 118 and 202

18 are fully mated. The reception system 190 includes an

19 internal receiver for receiving a transmission 300 of

20 encoded operational parameters from the storage and

21 transmission system 290. The reception system 190 also

22 includes internal means for storing, decoding, and

23 applying operational parameter settings to the various

24 controls of the abrasive blasting system 100 (to be.

25 detailed below with referende to Fig 20). The

26 transmission 300 may be of any suitable form, eg an

27 encoded radio, optical, or other electromagnetic sigmnal

28 transmission, or (where the systems 190 and 290 are in

29 direct physical contact) by encoded electric currents

30 passed through an array of mated conductive contacts.

31 Alternatively, the transmission may be by means of



1 direct electrical connection of a connecting cable, 2 plug and socket
(not shown). 3 4 The operational paraneter storage and transm ssion 5

system 290 an‘g %%ﬁ operational paraneter reception 6 sy obRss an each
t ake many NP2t forns 7 (provided, of course, that they are nutually 8

conpatible). By way of exanple, the stor?ge and 9 transm ssion system 290
can conprise. an EE-PROM 10 (electrically erasabl e programuabl e read-only
11 sem conduct or mam)ri) pre-|1 oaded with encoded 12 operati onal

paramet ers,1 ardindes edeeprienl gosmaation of3aceapnrettivics €alde.conpati bl e
form of EE- PROMy paday. sg,ékébétgg}_atgg%w, the storage-and transnm ssion

system 290 15 “can conprise a e or the like, and the reception 16
system 190 2an conprise any suitable formof bar code 17 reader. As a

further al ter nafﬂev e%?gi‘g’%f%%&@ g@oré elger_ %iri]%ﬁ an array of

spring- bi assed pneu ves or electrirc sw tches, t he storage
and 20 tranSm ssyshems 290 can@ dthe apegavipioned pavamgleay Hegeptiop 21 of

val ve/switch o tOr $oh N i?‘l@l e [ r eable into a
val ve/ sw tcﬁ- o%’g{ at’l ng'gngéc%n | gurtakl%ohsggr &ile'#l %%@aqove swi tch
non- operatihg Grovddedguofiteaursels thast cheyfare martwdllagr nati ve, the 25

reception syst ec@n%%@.é%%?) porg&;i n§ ;%L% %éc%%?ﬁlgf a%r%ﬁ%f ezgngpt ual l'y

i'solated electric acts,” a e ageé ransm ssi on system
290 can con®ri Swramsodapion BystedB 280r apnwhemprise a1t M-PBROMdges can be

sel ectivel y,29 &q%égﬁgaﬂp%g%paga%qespggg?ag%%f)é izde%ed-o% to | eave 30

mut ual | y unconnec res I've pai acts 1n Y the reception
syst em 1901wherseanticondppter arelaxamt pole-18adeg swith 20@odsdoper ati onal | y

mat ed “‘thli*“f6H¥E%%&¥ﬁaf“%é¥gﬁﬁ¥§¥§,PQI&Eﬁﬂgléééﬁﬁ%ion system 190
13 can comprise any compatible form of EE-PROM-reader.
14 Alternatively, the storage .and transmission system 290
15 can comprise a bar code or the like, and the reception
16 system 190 can comprise any suitable form of bar code
17 reader. As a further alternative, the reception system
18 190 can comprise an array of spring-biassed pneumatic
19 valves or electric switches, and the storage and
20 transmission system 290 can comprise a compatible array
21 of valve/switch operators individually selectively
22 arrangeable into a valve/switch-operating
23 configuration, or into a valve/switch non-operating
24 configuration. As a still further alternative, the
25 reception system 190 can comprise an array of pairs of
26 mutually isolated electrical contacts, and the storage
27 and transmission system 290 can comprise a compatible
28 array wherein contact bridges can be selectively
29 deployed or omitted such as to bridge, or to leave
30 mutually unconnected, respective pairs of contacts in
31 the reception system 190 when the supply and control

32 system 200 is operationally mated with the abrasive



15 1 bl asting system 100. The storage 2 transm ssion/reception systens 290
+ 190 could be 3 adopted fromknown film cassette/ canera conbi nations 4
wher ei n %?‘S“ particular filmcassette in a given Sp&piRbmsd@uses
appropri a ations in the settings of 6 that canera. 7 8 Referring
now to Fig 14, this schematically depigis a 9 mainly pneumatic supply and,
control system 400 10 including various controls of the operational 11
paranmeters. The pneunatic system 400 conprises a 12 conpressed air supply
402 whi ch if ecolastdwngr airstem-108. c Freustagageb- systens (detail ed bel ow). 14

15 A trangpor I L. L SUb- f ot e tic system 400
conpri sesaa p%%%’éﬁ“rlggg‘é%g‘?%‘?élf6‘4g9f§¥’§%?%‘g ﬁs@a&%ﬁgavggse 406 feeding

t hrough aB 18adujjtest fivbm kunwwwnfitlnocassattepnenapicombinggionst he 19 inl et
connector ,104 .as_a_suppl y.of tr.an r by f l5%1 00 Y nmet er ed
parti cul affe MEIER ulg%s%%eat ae&]%%‘i%%x?sr'\%mc asr%%‘%%? gngﬂéée i very of the
ai r/ abr asisve &harax tanses happreppriladeovatrtatinmse it)theo sehbings 242 (not 23
shown) bysvvhi htthe gperator blasts the surface being 24 cleaned or

ot herwi se °t r e¥t®d “*R®pFessure gauge 410 25 connected i medi ately upstream
of the thrmottle 408 26 nonitors the pressure of delivered transport air.

27 28 Purge alr.is.branched fxrom.the n [E i 29 between
t he val ve 40% g the ﬁgvﬁgeo 164 &#'mﬁ%i%lfé%ﬁ é‘léa(%'lﬁgfla%%g ve 412 and a
further poessmximlyapgeurddic¢ csurplybengasemtralhrsustemad08ir drier 416, an

adeStabH% 32i£é'& yAL t%&?ié&éﬁégﬂg%oﬁgrgftéﬁ%\5ﬂé9%t§%ﬁaland a non
11 parameters. The pneumatic system 400 comprises a
12 compressed air supply 402 which feeds several air-
13 consuming sub-systems (detailed below).
14
15 A transpoft air and purge air sub-system of the
l6 pneumatic system 400 comprises a pressure regulator 404
17 and an isolating valve 406 feeding through an
18 adjustable consumption-limiting throttle 408 to the
19 inlet connector 104 as a supply of transport air for
20 . mixing with metered particulate material inside the
21 mixing chamber 102 and delivery of the air/abrasive
22 mixture through the outlet hose 107 to the nozzle (not
23 shown) by which the operator blasts the surface being
24 cleaned or otherwise treated. A pressure gauge 410
25 connected immediately upstream of the throttle 408
26 monitors the pressure of delivered transport air.
27
28 Purge air is branched from the transport air sub-system
29 between the valve 406 and the gauge 410 by way of an
30 isolating valve 412 and a furtﬁer pressure gauge 414 to
31 be passed through an air drier 416, an adjustable

32 consumption-limiting throttle valve 418, and a non-



WO 01/ 26863 PCTI Er0a09960 16 1 return valve 420 for delivery to the
dispensing unit 2 204 via the rotor cavity purge line 246. 3 4 A notor

suppl y subﬁ%& of the pneumatic system-400 5 conpri SpSr/erepo®ssUr €
regul at or f, an isolating valve 6 424, and a del ayed-action

sel f-swi tching valve 426 7 feeding through an adjustable
consunption-limting 8 throttle 428 to a pneumati c notor 430 which drives
the 9 rotor disc 214 of the dispensing unit 204 by way of the, 10

doubl e-r edukt i s8tpan| B3R 420 £9r dRYiYEEY strifthe s3sPANsSing PR3t Ur e gauge

432 connected bgEegiatghy Aokl eatied T%&g@emm %idd.e 428 nmonitors the

pressure of delivered 13 notor air. e rotor drive notor 430 exhausts to
14 anbi ent &t nosphere through a silencer 434. 15 16 Air for supply to

anot her ot pr ismg{:%cﬁ%fa%%%thggstg §flpﬁ11% ﬂﬂgunIaQ]S.cr gl Qtefldy® motor 430

bet ween the valve the”gauge 432 by way of an’isolating valve
436 19 andb a fcomphisepra PNESSUFEUEEIYRBLeD 442 passdgolREsRghval e an

adj ust abl e gon tLon-1i41 taé gg_ I hVETr 0 a pneumatic
not or 442 vﬁi c%gg'rgi é{g% yln no tag%?%ﬁ4§? é%tﬁ]lh.cﬁlegfj?ag\r;igvgngG. The

out put of the dgeding tigrapoh en afdjustable | eopsuintiga-anthing
intrinsicaldy ' I e wer 25

t he oper at iéonaﬁ:ﬁﬁgreg%%téeﬁr\e ;Hezbglegpglr%ﬁmggg?g?n 1 Ol&?gggv?ﬁ'gr a%%éﬁ ?%Ipét)he
storage and tr aesprsdism Ik odntRe0dispersinganixy 28dabyi vy sobathke up

Cacenh 443, [ SOSERo TTey LA RIS Chol pREE gAY, Smohere

conpri ses ki pr dregsure gauge 432 connected immediately upstream of
12 the throttle 428 monitors the pressure of delivered .
13 motor air. The rotor drive motor 430 exhausts to
14 ambient atmosphere through a silencer 434.
15
16 Air for supply to another motor is branched from the
17 supply for the rotor drive motor 430 between the valve
18 426 and the gauge 432 by way of an isolating valwve 436
19 and a further pressure gauge 438 to be passed through
20 an adjustable consumption-limiting throttle 440 for
21 delivery to a pneumatic motor 442 which drives a dynamo
22 444 through a belt drive 446. The output of the dynamo
23 444 is at a very low voltage which is intrinsically
24 safe, ie unable to cause sparks, and serves to power
25 the operational parameter reception system 190 together
26 with the storage and transmission system 290 as well as
27 charging a back-up battery 445. The dynamo drive motor
28 442 exhausts to ambient atmosphere through a silencer
29  44s8.
30
31 A further motor supply sub-system comprises a pressure

32 regulator 450, an isolating valve 452, and a delayed-



32 regul ator 450, an isolating valve 452, and a del ayed WD 01! 26863

PCT! EPOOr 09960 17 1 action self-switching valve 454 feeding through an 2.
adj ust abl_e c%nption-l imting throttle 456 to a 3 pnpdfiRbdoesedt or 458

whi ch dr W% st and second water 4 punps 460, 462 for the supply of
dust - suppressing 5 sprays, debris flushkng, and general washing duties. A
6 pressure gauge 464 connected i mredi ately upstreamof 7 the throttle 456

monitors the pressure of delivered 8 air. The water punp drive notor 458
exhaust s tlo 9aapbdrermeldrawiprleing tvrioig 454 Sppdieerthsgyigh A3 11 An

ai r- bl ast ¢ eagi el blius boRguAYbs Y51 BTk BR-4R: POSYHBIIG SySt em 400

conprises a pressure regulator 468 13 a an isolating valve 470 feeding a
hose 472 flor pheumdtficsmopby 438 awhigh drigesafiinst and crrqomd watesed for dry

15 cleaning o i n l.C : d - ﬂﬁlﬂ 6 unwant ed
accunul at {honnglﬁgyabgggi %ggaf%bélﬁ%s‘%% ?\’g %{%ini%. 1é8§g'{l The pneumatic
syst em 406 magpraysn debzisableshing s nd yenenabmshm dntdeshi ndy air for
t he operap&r.g%%ses%gyéggg PE4 tSofeddidy %%g%ﬁqgigeayggem 400 whi ch

23 are adjust ange of settings . 24 otherw se
control | abl e ¢bg Twdttied456 fmenitnys he pressuee of dedjaeredf operati onal

par ameter by . $et 405 20 Nldyal 4 okl s Nealdiliamiessi on system 290

and 27 subsequent!|y transm e reception system 190. 28 The
pr edet er nignedanpientt iagmaspharanthroughhgy shdepgext46€9 val ues, or they may:
be range 0of values wthin which 30 the operator has discretion to sel ect

a particular
11 An air-blast cleaning/flushing sub-system of the

12 pneumatic system 400 comprises a pressure regulator 468
13 and an isolating wvalwve 470 feeding a hose 472 for the
14 supply of a jet of clean air which can be used for dry
15 cleaning of equipment, articles, etc, and for flushing
16 unwanted accumulations of abrasives, debris, and the
17 like.

18

19 The pneumatic system 400 may also be arranged to supply
20 dust-free breathing air for the operator.

21

22 Those parts of the pneumatic control system 400 which
23 are adjustable (eg a range of settings) or which are
24 otherwise controllable (eg switched off or on) are set
25 in respect of operational parameters by settings

26 initially stored in the transmission system 290 and

27 subsequently transmitted to the reception system 190.
28 The predetermined operational parameters may be exact
29 values, or they may be ranges of values within which
30 the operator has discretion to select a particular

31 value for operation.

32



31 value for operation. 32 WO 01/ 26863 PCT/ EP00109960 18 1 The bl asting
nozzl e through which air/abrasive mxture 2 is delivered fromthe hose 107

(usual l'y but not 3 necessarily nanually positioned by th
agai nst a NONZEW3to0 be treated by the abrasive jet may %g?@ﬁ@o@%r ate

separation sensing neans to nonitor the 6 _separation of the nozzl e fromthe
surface with the 7 intention of warning Lfe operator and/or tenporarily 8
suspending the blast in the event that the nozzle is 9 too close to or too
far fromthe surieaiastlngliocfPbs a&rmfoug@mwmbn aflr pabrdl ixee iiixtheenozz| e

may deliver 12 co nd si.g als ectrlc signals) to 13
the bl asting syt éﬁﬁ@’ regugﬁm&s [Igb 2}16“% Ryt AR variati ons of
such oper at BONaheRHRAFRLYT fadSa BT pok tiohet bydthe &geMAidzgd W thin the
predeterm ned 16 setting rogramed into the recegtl on system 190. 17 18

O her nodi f Rcat3FHESing §H18F%T'?o"r% ReatnsetadoBy cthe EhFasHoir I@&pBAYi ng from

the scope of thgad 't@nsé‘ﬁara?@ldi?fdéﬁ%dnbﬂméaﬁsfﬁé!M;’Ebﬂ't&'e”ﬁ WO
01/ 26863 PCT/ EPOQ 09960 19 crans | piitiprjiiicitiiijii MS 1 1. A

supply and Eont$RATRFILBNPE BT ‘f‘!ﬁz%lfdpﬁgtﬁeﬁﬁﬁ?%mlétbetﬁ‘&terl al and
for co-operagti nﬂmﬂ!ﬂﬂoﬁ”of%&%@tﬁlﬁ obRehtbti hh&) 6 ra#iapye material

4 initially held in the sug and control system 5 (200), .the supply and
control sysBem$ygpppding the blast in the event that the nozzle is

9 : too close to or too far from the surface.

10

11 Operator controls on or adjacent the nozzle may deliver

12 command signals (eg pneumatic or electric signals) to

13 the blasting system 100, such as start/stop signals,

14 and variations of such operational parameters as are

15 permitted to be varied within the predetermined

16 settings programmed into the reception system 190.

17

i8 Other modifications and variations can be adopted

19 without departing from the scope of the invention as

20 defined in the following claims.



6 conprising container neans (206) for holding the 7 particulate material,
di spensi ng neans (204) for 8 controllably dispensing particulate materi al -
from 9 the%ai ner means (206), coupling neans (202pcERrdomsessoupl i ng the
supply a ol system (200) 11 to the apparatus. (100), and
operational parameter 12 storage and {gansm ssion means (290) for—stering,
13 predeterm ned operational paraneters for the 14 a . for
transmtting these stored 15 operational par amaters’mmnﬂﬂﬂmﬂgn! mf(loo)
when 16 the SIS, and control system (200) is coupled ¢/ thevelsD. « 18 19
2. A supply and control system (200) as clained in 20 Claim1, wherein the

di spensi ng nmeans (204) 21 dispenses particulate material into the apparatus
22 (100) 4at alcont? suppdyrand contralhsvspenal2Whalfonnholdingeer storage

and transni ssion [Hl:a?&?_ié%?gg rga%éfiaéi]s %hsfgpecg_t@&qtqg%r @ikAna), paraneters

to the 25 appara to control the operational paraneters
t hereof. 327 28 3.aphagappsy(0Q owritlisingypaeriquigie materipded in 29

either dgim1l or .Cd.ai i e Yard G o508 ERErSYSt em (200)
S transp%rtabl e. J%b%é%g%%%figﬁﬁ%of%gg% 20 ° ve
11111111151111111 42001 11thd IsvpplyCandvesntiop systems 200 and control
system (2Q0) as Clc%hg‘i-gs%ﬂ ol ¥ eedha9 fé% BorVi21 8 Rgt BRe OPET at i onal
4 paraneter storage an r%nsm SSI on nmeans 52.9 IS S5 pre-set in
accordancd with tiperpaculate material, dispensing means (204) for

8 controllably dispensing particulate material from
9 the container means (206), coupling means (202)
10 | for coupling the supply and control system (200)
11 to the apparatus (100), and operational parameter
12 storage and transmission means (290) for storing
13 predetermined operational parameters for the
14 apparatus (100) and for transmitting these stored
15 operational parameters to the apparatus (100) when
16 the supply and control system (200) is coupled
17 thereto.
18
19 2. A supply and control system (200) as claimed in
20 Claim 1, wherein the dispensing means (204)
21 dispenses particulate material into the apparatus
22 {100) at a controlled rate, and the operational
23 parameter storage and transmission means (290)
24 transmits the stored operational parameters to the
25 apparatus (100) to control the operational
26 parameters thereof.
27

28 3. A supply and control system (200) as claimed in
29 either Claim 1 or Claim 2, wherein the supply and

30 control system (200) is transportable.



6 material selected for use with the supply and 7 control system (200). 8
9.5. A supply and control system (200) as clained in 10 any preceding

G aim wherein the dispensing means 11 (204) conprises a rot H@k 14)
obturati ng™aP1@66 et 12 (232) of the container means (258)EFY ot or
(214) conprising at |east one cavity (236) 14 interm ttentlTy brought |nto
comuni cation with the 15 outlet (232) t he contalne 6
rotation of the rotor (214), the di spensing neans 17 ( mllf ﬂmﬁmﬁﬂlﬁ
conprising B transfer port (240), 18 wherein the at |east dnelcavity (236)
19 intermttently cones into cormunlc tion wt tt}e 20 transgfer port
(240). 21 2 4- A%Lrb‘ﬂﬁ’li/lyar?@chHPFBP %%%‘é?ﬁ‘(‘%ﬁﬂ 28 Glaimed 2 23 daim
5, wherein 3 he di SpaRgigedRBRY Emam¢rwh8ﬂeﬁ9fmfé Tperatlohge port (244)
aligned with the 25 transfer port 240% wher eby, when the rotor cavity 26
or a given bne of aPpFIReMeH ?tSFaQSV‘P‘P csranERissipn peapge (230brig 214)
beconmes al igined W tfréged riankebradicorith 340 pdrtdcRaage port (244) and
t he transfer 29 port (240) are in_fluid communication. 30 31 7. A supply
and control€ syst em ¥2eRRLas selaried fﬂr uge MfidihntheFuPeiy #P& rotor (214)
further corprises VW A68823temC260M S * PCIT/ EPO0/ 09960 21 1 a
rotational coupling (228) by mhlch the rotor 2 (214) may be rotationally
coupled to & rotor drive 3 means (430, 134, 120, 136) forming part of the

4 apparatusg (1@8Q0). A supply and control system (200) as claimed in

10 any preceding Claim, wherein the dispensing means
11 - {(204) comprises a rotor (214) obturating an outlet
12 (232) of the container means (206), the rotor

13 (214) comprising at least one cavity (236)

14 intermittently brought into communication with the
i5 outlet (232) of the container means (206) by

16 rotation of the rotor (214), the dispensing means
17 (204) further comprising a transfer port (240),

18 wherein the at least one cavity (236)

19 intermittently comes into communication with the
20 transfer port (240).

21 |

22 6. A supply and control system (200) as claimed in

23 ' Claim 5, wherein the dispensing means further

24 comprises a purge port (244) aligned with the

25 transfer port (240) whereby, when the rotor cavity
26 or a given one of a plurality of cavities (236) in
27 the rotor (214) becomes aligned with the transfer
28 port (240), the purge port (244) and the transfer
29 ' port (240) are in fluid communication.

30

31 7. A supply and control system (200) as claimed in

32 Claim 6 wherein the rotor (214) further comprises
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the open end is adjacent said door neans.

26 27 114 A suppP?P%ERFQ§Mﬁ%P§? *system (200) as clainmed in 28 Oaimi1l,
wherei n s&i d door neans conprises a 29 indabIe pl ate nmenber (504) having
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10.

11.

cavities (236) substantially equi-angularly
disposed around the rotational axis of the disc

(214).

A supply and control system (200) as claimed in
any of Claims 5 to 8, wherein the rotor (214) is
interchangeable with one or more other rotors

having different cavity volumes and/or different

numbers of cavities.

A supply and control system (200) as claimed in
any preceding claim, wherein said container means
(500) comprises a substantially rigid outer
structure having an adjustable door means therein,
and a bag means (503) inside said outer structure,
said bag means (503) being open at one end where

the open end is adjacent said door means.

A supply and control system (200) as claimed in
Claim 11, wherein said door means comprises a
slidable plate member (504) having an aperture
(506) therein, said plate member (504) being
biased in a first position so that said aperture
(506) is closed, and said plate member (504)

biased in a
id plate
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3 coupled to said dispensing means (204). 4 5 12. A supply and control
system (200) as clained in 6 ei U‘ﬂi’”ﬂ!ﬁm’w aim 11, wherein said 7
contai ner neans (500) is di sposabl ﬁ,ﬂ"’ pply and co %rob system
(200) as cWQREBn 10 any precedi nf ctai'm swherein theW@ 8P neans

11 (206) conprises an agitator neans dissosed to 12 agitate particul ate
material therein. 13 14 14. A supply and2control system (200) as clai ned
in 15 Caim 13, wherein the agitator nmeans conprises a 16 paddle
rotationally coupl e%own%heo rtcdndll Posak ioh 7ih henTkis naas Rpereans (204) ..
18 19 15. An apparatus (100) for utilising particulate 20 materi al
initially hdld in a S8l ¥s HRER Jherpisaisy cepkainey JeRANS<(5090di A8d i n any
preceding Ggaim 22o0peEq! o L8 ARAYRNEI nGlRAnSOMIF4)ses a mxing 23
chanber (102), operational paranmeter reception 24 neans (190), and
coupling neédns (118, 136) for 25 coupling a supply and control system (200)
as 26 claiged {5 any SREEELULY drit®1l SybREmAPPRIPLALS c12hmed09). 28 29
16. An apparatus (100) as clainmed in C.aim15, wherein 30 the dispensing
means (204)6of the $ippey GIim Lt oxt CArimydlenviapmin #adsenses particul ate

32 materialqat a coploheblgey idfnd qg@oghgsnhxgﬂgsgﬂié.l 1J 111111 111
WO 3

111111111118PCNEAE¥09960 01! 26863
9 13. A supply and control system (200) as claimed in

10 any preceding claim, wherein the container means
11 (206) comprises an agitator means disposed to
12 agitate particulate material therein.
13
14 14. A supply and control system (200) as claimed in
15 " Claim 13, wherein the agitator means comprises a
16 paddle rotationally coupled to the rotor (214) of

.17 the dispensing means (204).
18
19 15. An apparatus (100) for utilising particulate

.20 material initially held in a supply and control
21 system (200) as claimed in any preceding Claim,
22 wherein the apparatus (100) comprises a mixing
23 chamber (102), operational parameter reception
24 means (190), and coupling means (118,136) for
25 - coupling a supply and control system (200) as
26 claimed in any preceding Claim to the apparatus
27 (100) .
28
29 16. An apparatus (100) as claimed in Claim 15, wherein
30 the dispensing means (204) of the supply and
31 control system (200) dispenses particulate

32 material at a controlled rate into the mixing



1 chanber (102) where it is mxed wth transport 2 fluid supplied to the
m xi ng chamber (102) at a 3 HMI l"ﬂ”LMH 4 5 17. An apparatus (100) -
as cl ai m;g hﬂuﬁgai m 16, where i Mius (100)pdpiikdamdossOnpri ses an
7 operati 2 rameter setting neans ("40(3) which 8 receives

paranet er-denoting signals to set the 59 operational paraneters of the
apparatus (100). 10 11 18. An apparatus (100) as clainmed in Caim 17,

wherein 12 the operational paraneter reception neans (190) 13 receives the
par anet er ddenot i n¢hsrges| él@gbﬁ'ﬂ’ﬁ?@ itgigpBiaed IHAl FXPRFEPEF storage and
transmssion 15 (BaRg LegPlidd dd@ntURRkYnd éhadiy’ qhogyshenal16 (200). 17
18 19. An apparatus (100) as clained in any of Clains 15 19 to 18, wherein
the settald e oper sonsmalledreatt-ers 20 of the apparatus include the nass
flowrate  ,and/or. 21 the volunetric flowrate of the transport fluid, 22
the mass flow rate and/or the volunetric flow rate 23 of the particulate
mat eri al , Sor 37+ edpeeprbrratumgElofasorlaimed ogin (Haipy dfesuier it anet er s

wi t hin whixch 25 0 f reanahl y select an 26
operating 6|gar anet g:rlijl.e 5@5%%%%‘1%9%613%2%2%?‘%“ OO)S%gsalgl aimed in any of
Clains 157 29 to DPperahiersh pavamessyr aet5ing nagrngh(480VewBECH| asting

appar at us.g receives parameter-denoting signals to set the

9 operational parameters of the apparatus (100).

10

11 18. An apparatus (100) as claimed in Claim 17, wherein
12 the operational parameter reception means (190)
13 receives the parameter-denoting signals from the
14 operational parameter storage and transmission

15 means (290) of the supply and control system
16 (200).

17

18 19. An apparatus (100) as claimed in any of Claims 15
19 to 18, wherein the settable operational parameters
20 6f the apparatus include the mass flow rate and/or
21 the volumetric flow rate of the transport f£luid,
22 the mass flow rate and/or the volumetric flow rate
23 of the particulate material, or a respective range
24 for each of the aforesaid parameters within which
25 an operator of the system may personally select an
26 _ operating parameter.

27

28 20. An apparatus (100) as claimed in any of Claims 15
29 to 19, wherein the apparatus is an abrasive

30 blasting apparatus.



