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@ Improvements in or relating to rotary impeller wheels for a blast cleaning apparatus.

@ A rotary impeller wheel for blast cleaning apparatus com-
prises a blade mounting plate (20) having a central aperture
(30) and a plurality of radially extending slots (34) opening into
the aperture. Each slot (34) is adapted to receive a blade (18)
for throwing of abrasive medium, each blade (18) having a lug
(50) extending along part of one side edge, and the cross sec-
tions of the slots (34) and the lugs (50) being complementary.
The length of the lugs (50) is such that the lugs (50) can enter
the slots (34) from the central aperture (30) and the comple-
mentary cross sections are such that the blades (18) are retai-
ned in the respective slots in an axial direction.
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Improvements in or relating to Rotary Impeller Wheels
for g Blast Cleaning Apparatus

The invention is concerned with improvements in or relating
to rotary impeller wheels for blast cleaning apparatus and the

components of such wheels,

In one conventional kind of blasting apparctus o rotary
ineller wheel is located within a housing., Metallic abrasive
ﬁr other cleaning material is fed to the centre of the wheel in
an axial direction and discharged radially under centrifugal action
as the wheel rotates. A control member or control cage is located
around the central hub of the wheel and has o peripheral opening
through which the cleaning moterial is discharged. The control
cage is rotatable relative to the wheel hub in order to alter the

direction of discharge of the cleoning materiel.

The rotary impeller wheel includes radiaclly extending blodes
which are subject to considerable wear and thus require frequent
replocement. It is converient to be able to replace the bledes
by removing the control cage, removing the worn blades through the
central aperture ond inserting replacement blodes through the aperture,
as this does not therefore require dismantling of any of the components

of the housing.

According to the present invention there is provided a blade
mounting plote for o rotory impeller wheel, the plate comprising a
centrally loceted through aperture, and, in one side face of the plct.,
and opening on to sagid onec side face, a plurality of radielly extending

slots, each of which opens ot one end into the aperture, ond has such
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a cross section thot the side foce opening has o lateral dimension

less than a corresponding internal dimension, whereby a blade
cybstantially

having a cross section/complementary to that of the slots can be

retained in o respective slot when one side edge of the blade is

entered from the central aperture through the open end of the slot.

Preferably the other end of each slot terminates short of the
rodially outermost edge of the plates.

Preferably also means are provided for biasing the blede in a
direction parallel to the axis of the plate into intimate ongogo-'bt
with interncl wolls of the slot. The biasing means may comprise o
recess formed in the base of each slot for receiving o biesing spring.

In one arrangement the slots may be arronged in dioa'tricolly
opposed pairs on said one side face of the plate. In on clternative
orrangesent the slots may be arranged such that each is diametricelly
opposed to a location intermediate another pair of slots.

On said one side foce of the plate, the slots extend over an
orea which may be of substantially truncated conicol cross section,

terminating in a raised edge at the central aperture,

According to the present invention there is also provided a
rotory impeller wheel comprising a blede mounting plate as described
in any of the five preceding paragraphs, ond at least one blode, one
side edge of which has a cross section complementary to that of the

slots.

Embodiments of the present invention will now be described by
way of example only with reference to the occcompanying drawings, in

which:= ~—
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Fig. 1 is a sectiona) front elevation of a blast cleaning

apparatus;

Fig. 2 is a p'an view of a blade mounting p'ate for use in

o rotary impeller wheel according to one embodiment of the invention;
Fig. 3 is o section on X=X of Fig, 2;

Fig., 4 is a side view of a blade fcr use with the blade mounting
piate of Figs. 2 and 3;

Fig. 5 is a perspective view from one end of the blade of Fig. 4;

Figs 6 is o pl'an view of g blade wmounting plate for a rotary

impeller whee! according to a second embodiment of the invention; :
Fig. 7 is a section on A-A of Fig. 6;

Fig. 8 is a side view of a plate for use with the blade mounting
plate of Figs. 6 and 7; and

Fig. 9 is a perspective view from one end of the blade of Fig. 8.

Referring to Figs. 1 to 5 of the drawings an airless blast
cleaning apparatus, i.e. an apparatus wherein the abrasive cleaning
medium is thrown by mechanical means, e'iminating the need for
compressed air, includes a rotary impeller whee! 10 mounted on the
end of a rotatable shaft 12 by means of a hub assembly 14, The
whea! 10 includes a central impeller 16 of cage-tike construction
and o series of radially extending blades 18 secured on a blade
mounting side plate 20 as hereinafter described. A contro! cage 22
surrounds the impeller 16 and is angularly adjustably mounted on an
extarnal housing 24 enclosing the whee! 10. The contro! cage 22 is
provided with a periphera! opening the position of which relative to

the impeller whee! 14 determines the direction of which the abrasive
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cleaning wedium is directed out of the apparatus during operation.
The gbrasive medium is introduced into the impeller wheel 10 by
means of a feed chute assembly 26 mounted on a supporting bracket 28,

The side plate 20 (Figs. 2 and 3) is of circular configuration
having a centrally located through aperture 30. On one side face 32
of the plate 20, i.e, the foce on which the blodes 18 are mounted,
there ore provided a plurality of radially extending slots 34 which
are arranged in diagmetricelly opposed pairs. Eoch slot 34 opens
at its top on to the face 32 and also opens at a radially inner ond
on to the central aperture 30, The cross section of each sloct 34;
is substantially of dovetail shape such that side walls 36 extend
in converging paths from o base 38 of the slot with the width of
the base 38 being greater than the width of the open top. Eoch
slot 34 terminates at its radially outermost end short of the
peripheral edge of the plate 20 and is provided in its base 38 with
a substantially rectangular recess 40 for receiving a compression

spring (not shown) for e purpose hereinafter described.

On the opposed face 42 the plate 20 is formed as o circular
recess 44 for receiving a respective part of the hub assembly 14,
the plate 20 being secured to the hub gsseambly 14 by weons of
scrows 46 (Fig. 1) extending through the hub assembly 14 into
fixing holes 48 on the plates 20,

Eaoch of the blades 18 (Figs. 4 and 5) is of substanticlly
rectangular shape formed of o wear resistant material, and has its
opposed side ‘-ces identical. At one side edge, each of the blaodes 18
has a mounting lug 50 extending along the length of the blode 18 over

-
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a distance corresponding to the length of the slots 34, The lug 50
has a cross section complementary to that of the slots 34 such that
the lug 50 can enter a respective one of the slots 34 from the
aperture 367%0 the onen end of the slot 34, and be held against
removal from the slot 34 in o direction parollel to the axis of the
plate 20. Wwhen a spring is locoted in the recess 40 of the slot 34,
the blade 18 is biased into intimote contact with the inner foces
of the walls 36 of the slot 34 to be frictionally retained against

movement out of the slot 34 in a radial direction.

As the blode 18 is longer than the lug 50, the blade 18 overlies’
a peripheral rim of the plate 20 when the lug 50 is moved wholly
within the slot 34, The blade 18 at said one side edge is provided
with a laterally extending lip 52 on each face, each lip 52 being
angled from the radiaclly innermost end of the blade 18 to terminate
in o moximum height at the radially outermost end of the bleode 18,
The lips 52 enable o radiused surfoce to be formed ot each foce of
the blade 18 for increased wear resistance at the junction between
the blode 18 and the plate 20. The other side edge of the blade 18
hos a cross section defining loterally extending lips 54 to ossist

in the directing of the abrasive medium,

This embodiment is suvitable for impeller wheels of digmeters
vp to 15 inches where the length of the blades is less than the
diaometer of the centrol aperture, such thet, with the control cage
removed, worn blades can be removed and replocement blades provided
by sliding of the blades in the slots via the centrql aperture. For
impeller wheels which are over 15 inches in diameter the length of
the biade is grcater than the digmeter of the central aperture and
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therefore such removal and replacement of blades is not possible.
The second embodiment as shown in Figs. 6 to 9 is provided to ochieve
this possibility.

In the second embodiment, the blade mounting plate 20' is of
circulor configuration having a centrol through aperture &0. One
face 62 of the plate 20 , i.e. that face on which the blades 18
are mounted, is provided with a plurality of rediclly extending
slots 64 which ore of identical configuration to the slot 34 of the
first embodiment but of different dimensions, resulting from the
different sizes of wheel being used. Like references have therefore
been used to denote other like feotures. Each slot 64 is arranged

to be diametrically opposed to a location intermediate of two

other adjocent slots 64 for o purpose hereinafter described.

The plate 20' has a cross section which, in an area 65 over
which the slots 64 extend, is of truncated conical section
terminating in an edge of the aperture &0 raised above the peripheral
rim. As in the first embodiment the slots 64 terminate ot their
radially outermost ends short of the periphercl edge of the plate.

Each of the blades 18 (Figs. 8 and 9), provided for the second
embodiment, is of substantially rectaonguler configuration having its
opposed faces identical. One side edge, i.e, that edge to be mounted
on the plate 20 - is provided with o mounting lug 70 which is
complementary in cross section to the slots 64 and which extends ot
an angle relative to tie side edge o7 the blude 18' corresponding
to the cone angle of the area 65 of the face 62. That end of the
lug 70 which is rodially outermost in use is provided with a flat 72
extending parallel to the édge of the blode ES' for a purpose herein-

after described. A lip 74 is provided on each foce of the blade 18'
P r——— 4 < oo
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at said one edge to extend from a location along the lug 70 to
the end of the blade 18 which overlies the peripheral rim of the
plate 20’ in use. The lips 74 enable radiused surfaces to be
provided at the connection of the blades 18’ ond the plate 20‘.
The other side edge of the blade 18 is of similar configuration
to the corresponding side edg; of the blode 18 of the first

embod iment,

In use, a blade 18: although of longer length than the diaweter
of the aperture 60, can enter the open end of o respective one of the-
slots 64 via the aperture 60, The roised edge of the aperture 60 ’
and the corresponding angles of thc <i2* €4 and the lug 70 encble
the respective end of the lug 70 to enter the slot 64 while the other
end of the lug 70 remains clear of the edge of the aperture 60 ot
the diametrically opposed location. Also the flat 72 facilitates
the entry of the lug 70 into the slot 64. As each slot 64 is not
diometrically opposed to any other slot 64, a blade 18' can be removed

and reploced even when blodes are alreocdy positioned in the other slots,

The plate 20' also has o circular recess in its other side face
and mounting holes for attochment of the plate to the hub assembly,
Acain these featvres are similar to those of the first embodiment und

like numerals therefore refer to like ports.

An arrangement according to thie invention is advantogeous in
that a single sided impeller wheel 1is easier and cheaper to manufocture
than the conventional double sidec wheels., Also the rotating mass
is reduced and therefore less power is required at start-up of the
machine. Further renewal and replacement of blades is possible for

impeller wheels of any digmeter and this is poarticularly advontageous
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in that dismantling of housings or hoods for the impeller wheels is nmot
required when replacement of the blades becomes necessary. The blodes
are conveniently retained in their slots against both axial and redial
movement in use and the impeller wheels can be adapted to fit any
existing blast cleaning machine with o suitable orrangement of mounting
holes. It is envisaged thot different arrangements of mounting holes
are provided on each blede mounting plate for this purpose.

It is also to be gppreciated that the components cre made of
a wear resistant material where appropriate and all connecting odgei

are rounded off where possible.

Various modifications may be mode without departing from the
inventibn. For example the means for retaining the blades in the
slots by friction moy.be other than thot described, while the biledes
and slots may be of o configuration other than that shown.
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Claims: -

1. Apparatus for use in a rotary impeller whee), said apparatus
comprising a plate member having a centrally located through
aperture, characterised in that, in one side face (32, 62) of the
plate member (20, 20'), and Openingron to said one side face (32,
62), a plurality of radially extending slots (34, 64), are pro-
vided each of which opens at one end into the aperture (30, 60),
and has such a cross section that the side face opening has a
laterul dimension less than a corresponding internal! dimension,
whereby a blade member (18, 18'), at least part (50, 70) of one :
side edge of which has a cross section substantially complementary
to that of the slots (34, 64), can be retainéd in a respective
slot when said part (50, 70) of said one side edge of the blade
member (18, 18') is entered from the centra! aperture (30, 60)

through the open end of the slot (34, 64).

2. Apparatus according to claim 1, characterised in that means
are provided for biasing the blade members (18, 18') in a direction
paralle! to the axis of the plate member (20, 20') into intimate

engagement with internal walls of the slot (34, 64).

3. Apparatus according to claim 1 or 2, characterised in that
the slots (34) are arranged in diametrically opposed pairs on said

one side face (32) of the plate member (20).

4. Apparatus according to claim 1 or 2, characterised in that
the slots (64) are arranged such that each is diametrically opposed

to a location intermediate another pair of slots.
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5. Apparatus according to c'aim 4, characterised in that, on
said one side face (62) of the plate member (20'), the slots
(64) extend over on area which has a substantially truncated
conical cross section, terminating in o raised edge ai the

central aperture (60).

6. Apparatus for use in a rotary impeller wheel, said apparatus
comprising a blade member, characterised in that at Teast part
(50, 70) of one side edge of the blade member (18, 18') has a
cross section wherein an inner portion has o ‘lateral dimension
Tess than an outer portion, whereby the blade member (18, 18') °
can be retained in a respective one of a plurality of radially
extending slots (34, 64) each formed in one side face (32, 62)

of a plate member (20, 20') and having a cross section substantially

complementary to that of said one side edge part of the blade

member .

7. Apparatus according to claim 6, characterised in that said
part (70) of said one side edge extends at on angle relative to the

Tongitudinal dimension of the blade member (18').

8. Apparatus according to claim 7, characterised in that one end
of said part (70) of said one side edge has a flat {72) extending

paralle! to the longitudinal dimension of the blade member (18').

9. Apparatus according to claim 6, characterised in that said
part (50) of said one side edge extends substantially parallel to

the longitudina' dimension of the blade member (18).
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10. A rotary impeller whee'l characterised by a plate member
(20, 20') according to any of claims 1 to 5, and at least one
blade member (18, 18') according to any of claims 6 to 9,
each of the slots (34, 64) in the plate member (20, 20%)
having a cross section substantially compliementary to the
cross section of said part (50, 70) of said one side edge of

the blade member (18, 18').

SWINDELL & PEARSON

Chartered Patent Agents

44 Friar Gate

Derb

DE1 1DA :



0029346

28

N
s YV |
\ . X
GOSN N 7S R
\l )
. I , !
. — \ N
N 2 T "
N el _
L N
VAN W WA WAL VAN
©
]

V-3 4




0029346




0029346

I
L




0029346

g
¥ %
NNEmSSNT T TSI

[75°(7

3
N
i
N "—_//I i
\ - — \\
\\\ (; ’O /., \\\
NS N VBN -
/ N\ \ / //
/11O * ~Z\
Y S S
3 Il
__-_-.\—\-'—-— - ILI
\\\O // \\\\ / NN
/,
Y /2R \ o7
>\ 14 \ \ /:/ S SNo
4 ~ O \\ //
// 4 N —— -
/ W \




0029346
N

&

%
T \

(74




European Patent 0 O*’z"gtﬂsnév&nb6
(1)) ) EUROPEAN SEARCH REPORT
EP 80 30 4063.3
DOCUMENTS CONSIDERED TO'BE RELEVANT ﬁkﬁfﬁc‘?ﬁéﬂ%ﬁf&ﬁ?e
Category| Citation of document with indication, where appropriate. of relevant Relevant
passages to claim
X US - A - 2 108 211 (ROSENBERGER et 1-3,6, B 24 C 5/06
al.) 9,10

% claims 1 to 3; page 1, left columnm,
lines 14 to 40 and right columnm,
line 47 to page 2, left columm,
line 21; fig. 1 to &4 *

X US - A - 2 590 576 (ROSENBERGER et 1-3,6,

TECHNICAL FIELDS
al.) 9,10 SEARCHED (jnt, CI.3) !

% column 2, lines 23 to 29;
column 4, lines 22 to 44; B 24 C 5/06
fig. 3 to 6 *

US - A - 3 160 992 (MOORE) 1,3,10
% column 3, lines 6 to 30 and 67
to 75 *
A US - A - 2 341 559 (KEEFER)
CATEGORY OF
A US - A -~ 2 246 522 (KEEFER) CITED DOCUMENTS
_— X: particularly refevant
A: technological background
A US - A - 3 444 651 (GEISSELER) O: non-written disclosure .
P: intermediate document
- T: theory or principle underlying

A US - A - 2 869 289 (GOSSARD) the invention

: conflicting application

m

D: document cited in the

A US - A - 3 197 920 (MOORE et al.) application
o L: citation for other reasons
&: member of the same patent
family,
The present search report has been drawn up for ail claims .
corresponding document
Place of search Date of completion of the search Examiner
Berlin 26-02-1981 MARTIN

EPO Form 1503.1 04.78



	bibliography
	description
	claims
	drawings
	search report

