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(57) Abstract

The method and apparatus comprise locating a support
bar (82) under the return side (14) of a conveyor belt and posi-
tioning it transverse to the direction of travel of the conveyor belt.
The support bar (82) has mounted on it several piston-cylinder
apparatus (60) which have pneumatic or hydraulic connections to
a manifold assembly (24). Support plates (66) are connected to
the extensible end of the piston-cylinder apparatus (60) and
cleaner blades (22) are removeably attached to the support plates
(66). The cleaner blades (22) and piston-cylinder apparatus (60)
are arranged adjacently with one another along the length of the
support bar (82), and the blade assemblies (22) have side edges
with tongue (122) and groove (120) connections so that each adja-
cent cleaning blade (22) has a sliding engagement with one an-
other. As wear occurs on the individual blades (22) or the convey-
or belt becomes curved more in the middle, the blades (22) are
pressed against the belt in a uniform manner. )
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METHOD AND APPARATUS FOR CLEANING CONVEYOR BELTS
BACKGROUND OF THE INVENTION
This invention has to do with a method and

apparatus for the cleaning of conveyor belts and is
especially concerned with an arrangement for cleaning
conveyor belts for the material handling industry where
the material has a tendency to stick to the belt after
it has passed its intended point of delivery and may be
carried back on the underside of the looped belt.

Prior art devices that have attempted to
solve the problem have included rotating brush
assemblies mounted transverse to the direction of
travel of the conveyor belt and spring mounted "doctor
blade" assemblies as mentioned in prior United States
Patent 4,598,823.

The prior art devices all appear to involve
mounting a brush or a blade on a transverse support bar
that uniformly elevates or rotates so that all the
brushes or blades become tensioned or move in response
to the adjustment of the bar. The problem with many of
the belts in service is that the loading of the
material handled sometimes has a distribution that is
heaviest in the middle of the belt and lightest on the
sides of the belt. The uneven loading has two effects
on the conveyor belt. First the belt can take on a
concave curvature that then becomes convex when the
belt is viewed from the under side of the conveyor.
Further, the belt can wear more in the middle than on
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the sides, causing it to be thinner in cross section.
These two effects do not seem to be taken into
consideration by the prior art devices because the
prior devices call for adjusting the support bar in
reSponse to the above situation, which in turn moves
all the blades or brushes attached to the bar the same
amount or adjusts the tension on the blades or brushes
the same amount. Since the surface of the belt varies
in location from the support bar due to the above
conditions, the prior devices do not provide for any
individual response by a single cleaning blade to the
location of the surface of the belt it is intended to
clean.

A further problem with the devices of the
prior art is that in most cases the adjustment of the
support bar must be accomplished at the end of the bar
as it protrudes out from under the conveyor belt. 1In
most cases this will not be a convenient area for a
workman either because of the debris that may
accumulate in the area or because the end of the belt
is located in an inaccessible area.

BRIEF SUMMARY OF THE INVENTION

According to the present invention there is
disclosed a conveyor belt cleaning arrangement which
comprises an elongate support bar for transverse
disposition to the direction of travel of a conveyor
belt. Mounted on said support bar adjacent to one
another are pneumatically or hydraulically controlled
expansible and retractable piston-cylinder apparatus
with means for expanding and retracting the piston-
cylinder apparatus. A scraper blade support plate is
attached to each piston-cylinder apparatus and a
scraper blade is mounted on each support plate with
each blade having co-operating elements of sliding
attachment means between the side edges of each

adjacent cleaning blade.
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Further according to the present invention
the cleaner blade comprises a polygonal body having
opposing side surfaces and a cleaning edge extending
between the side surfaces. There is an abutment
connecting surface on the blade body and means for
connecting the body to a moveable support plate.
Preferably the cleaner blade body abutment surfaces
comprise right angle surfaces and a hole through the
body having a longitudinal axis parallel to one of the
right angle surfaces. Preferably the body is comprised
of an elastomeric urethane material.

The present invention further contemplates
the method of cleaning a conveyor belt surface which
comprises forming a transverse support bar and locating
individually operated piston-cylinder apparatus
adjacent to one another along the support bar.
Cleaning blades are then mounted on the ends of the
piston-cylinder apparatus and a hydraulic actuating
means is provided to extend and contract the piston-
cylinder apparatus. The support bar is then mounted
under the return side of a looped conveyor belt and
located transverse to the direction of travel of the
conveyor belt. Once in position the method
contemplates pressurizing the individual piston-
cylinder apparatus so that the individual cleaner
blades contact the conveyor belt. Due to the
individual nature of the cleaning blades uniform
contact pressure is maintained across the width of the
conveyor belt allowing for individual and automatic
adjustable movement of the cleaner blades due to wear
of either the blades themselves or the conveyor belt.

OBJECTS OF THE INVENTION

It is an object of the present invention to

provide a more efficient cleaning arrangement for

conveyor belts.
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It is an object of the present invention to
provide an easily adjustable blade cleaning arrangement
for looped conveyor belt assemblies.

It is an object of the present invention to
provide automatically adjustable cleaning blades for a

conveyor belt.
It is an object of the present invention to

provide interconnecting cleanlng blades with a slldlng
connection.

It is a further object of the present
invention to provide cleaning blade arrangements where
each individual cleaning blade can be properly
tensioned against the area of the conveyor belt it is
supposed to contact and clean.

It is a further object of the present
invention to provide a remote control for the proper
adjusting of the cleaner blades against the conveyor
belt. ' ' '

It is a further object of therpfesent
invention to provide adjacent cleaning blades that
interconnect with one another in a sliding engagement,
providing full belt cleaning coverage with no gaps.

It is a still further object of the present
invention to provide a shock mounted piston-cylinder
apparatus for mounting'and cohtinuously adjusting the

tension of the cleaning blades.
It is a still further object of the present

invention to prov1de a method and apparatus for remote
monitoring and adjusting of the tension of the blades

against the conveyor belt.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of a belt

cleaning apparatus according to the present invention.
Figure 2 is a front view of a support bar
assembly according to the present invention. -
Figure 3 is a piston-cylinder arrangement

according to the present invention.
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Figure 4 is a side view of a piston-cylinder
arrangement according to the present invention.

Figure 5 is a back view of a support bar
arrangement with adjacent piston-cylinders according to

5 the present invention. :

Figure 6 is a front view of a cleaning blade
according to the present invention.

Figure 7 is a side view of a cleaning blade
according to the present invention.

10 Figure 8 is a top view of the cleaning blade
according to the present invention.

Figure 9 is a perspective view of a co-
operating pair of cleaning blades according to the
present invention.

15 Figure 10 is a sectional view of the
engagement of a conveyor belt with the blade cleaning
arrangement of the present invention.

DETATLED DESCRIPTION OF THE INVENTION

What is shown in Figure 1 is the discharge

20 end of a typical conveyor belt assembly 10 having an
upper conveyor belt portion 12 and a lower conveyor
belt portion 14 that completes a loop around a roller
16. Normally the discharge end of the conveyor belt
assembly 10, such as is shown in Figure 1, may have a

25 housing (not shown) surrounding the conveyor belt and
drum with an access door (not shown) for inserting and

removing a belt scraper assembly.
Shown in Figure 1 is the belt scraper
assembly 20 accbrding to the present invention having
30 scraper blades 22 contacting the belt portion 14
transversely across its direction of travel. The
assembly 20 comprises a support bar arrangement 82
which has a manifold assembly 24 that connects with a
supply line 26 and a return line 28 for supplying .
35  pneumatic or hydraulic pressure to the support bar
manifold 24. A common pressure source 30 is shown
providing the pneumatic or hydraulic pressure through a
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pressure regulator 32 to a two-way valve 34. The two-
way valve 34 has a pressure relief means 36 so that
positioning the valve may send pneumatic pressure down
lines 26 or 28 depending on how one would want to
position the cleaning blades 22. The regulator 32 is
preferably adjustable within a range of 0 to 100 psig.

Shown in Figure 2 is a front view of a
support bar 82 having assembled thereon the piston-
cylinder apparatus 60 with the associated supply lines
26 and 28 shown connecting to the ports 74 and 76.
Through this arrangement it is intended that the
advancement and the retraction of the cleaning blade 22
will be achieved by positioning the two way valve shown
in Figure 1 so that pressure down line 26 (and 28
correspondingly'relieved through 36) will advance the
cleaner blades into contact with the conveyor belt.
Conversely, pressure down line 28 (and 26
correspondingly relieved through 36) will cause the
cleaner blades to be retracted from contact with the
conveyor belt.’ »

, Shown in Figure 3 is a piston-cylinder
apparatus 60 that is expansible and retractable having
a cylinder body 62 and a piston end 64 shown in a
retracted position. The piston end 64 is shown
connected to a cleaning blade support plate 66 which in
turn has mounted on it a cleaning blade 22. Bolt means
shown at 68 are used to hold the cleaning blade 22 to
the support plate 66. The piston-cylinder body 62 is
shown having a pivotal connection 70 to a mount 72 that
is firmly attached to the support bar 82. Shown also
on the piston-cylinder body 62 is an inlet 74 and an
outlet 76 that provides either a supply or return line
from either side of the piston 64 to apply up or down
movement to piston 64.

Shown in Figure 4 is again the piston-
cylinder assembly 60 having the cylinder body 62 shown
mounted pivotally at 70 on one end and at the upper end
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having, preferably rubber, shock mounts 80 located
between the cylinder body 62 and portions of frame 82.
The piston end 64 is shown covered with a protective
covering 84 (preferably rubber) that will help keep the
piston-cylinder apparatus free from any dirt or grit ‘
that may come into contact with the extended piston
during its operation. The cleaning blade 22 is shown
having bolt 68 extend through a hole 86 (shown in
Figure 9) in the cleaning blade 22 and attached to a
nut 90 so as to be able to hold the cleaning blade 22
to the support plate 66. A debris shield 92 is shown
also attached between the support'plate 66 and the
cleaning blade 22 by bolt 68 and the nut 90.

Shown in Figure 5 is a scraper blade assembly
20 according to the present invention having the
piston-cylinders 60 pivotally mounted, as shown at 70,
transversely along the length of the support bar 82.
Cleaning blades 22 are shown in an adjacent
relationship with one another and may comprise any
desired number so as to be able to clean the entire
width of a conveyor belt.

Shown in Figure 6 is a cleaning blade 22
which is preferably in the form of a rectangle and
having a cleaning edge 100 extending between two
opposing side edges 102 and 104. Preferably the
cleaner blades are comprised of a rubber or suitable
plastic material but they may also in certain instances
take the form of a steel material, a carbide material,
or a composite material of steel, carbide, rubber or
plastic material.

As shown in Figure 7 the cleaning blade 22
has a front face 106 and a back face 108 that are
jointed peripherally by side edges 110 and it is to be
understood that the cleaning blade 22 may have a
polygonal shape when viewed as in Figure 6, although
preferably as shown in Figure 6 the cleaning blade is a
rectangular polygon.
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Shown in Figure 8 is the cleaning blade 22
showing the configuration of side edges 102 and 104.
on side 102 is shown a groove 120 and shown on side 104
is a tongue 122. The groove 120 and the tongue 122
form cooperating elements of sliding attachment between
adjacently located cleaning blades 22.

Shown in Figure 9 is a perspective view of

adjacently located cleaning blades 22 having a

cooperating tongue 122 and groove 120 connected so that
the height of one cleaning blade 22 may be different
than the adjacent cleaning blade 22. Thus, with the
upper portions of the cleaning blade 22 having the
cleaning edge 100 the sliding connections 120 and 122
may provide for individual height adjustments between
the adjacent cleaning blades 22. 7

Shown in Figure 10 is a representative cross
section of a concave belt 210 having a convex
configuration 220 on the underside of the conveyor
assembly. The distribution of the convex configuration
220 is shown distributed from the edges 222 to the
other edge 224 of the conveyor belt 209 shown therein.

An advantage of the present invention is that
the individual cleaner blades 22 may be advanced into
closer engagement with the belt 210 than has been
previously possible. With the prior art, single unit
cleaner blades that extended across the entire width of
the belts, the outer ends 222 and 224, tended to wear
more rapidly as the contact pressure between the
unitized blades and the belt was increased to clean the
center of the belt. As can be seen in Figure 10, the
individual cleaner blades 22 will more evenly contact
the belt 210 across its width with the same contact
pressure across the width of the belt. As the blades
22 become worn, they may even assume complimentary
cleaning edges 100 with the undersided configuration

220 of the belt 210.

“q
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It has been found through experimentation
that the piston-cylinder assemblies have a longer life
if they are mounted so as to be able to pivot back and
forth from the direction of travel of the conveyor
belt.

Other objects and further scope of
applicability of the present invention will become
apparent to those in the art from the detailed
description given herein and it is to be understood
that the description given herein are the preferred
embodiments of the invention and that various changes
and modifications may be made that are within the
spirit and scope of the preseht invention.
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WHAT IS CIATMED IS:

1. A conveyor belt cleaning arrangement

which comprises:
a. an elongate support bar for

transverse disposition to the direction of travel of a
conveyor belt;

b. individual expansible and
retractable piston-cylinder apparatus mounted
adjacently to one another along said support bar;

c. means for expanding and retracting
said piston-cylinder apparatus;

d. a scraper blade support plate
attached to one end of each of said piston-cylinder
apparatus; '

e. scraper blades remerably attached
to said scraper blade support plates:;

f. co-operating elements of sliding
attachment means between adjacent sides of said scraper
blades.

2. The conveyor belt cleaning arrangement
according to claim 1 in which said means for expanding
and retracting said piston-cylinder apparatus comprises
a pneumatic pressure source; a manifold assembly having
connecting lines to each side of said piston in said
piston-cylinder apparatus; and a switching arrangement

for supplying pressure to one side of said piston when

in a first position and the other side of said piston

in a second position.

b2
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3. The conveyor belt cleaning arrangement
according to claim 1 in which said co-operating
elements of sliding attachment between the sides of
said scraper blades comprises co-operating elements of
a tongue and groove connection between the sides of
adjacent scraper blades.

4. The conveyor belt cleaning arrangement
according to claim 2 in which said co-operating
elements of sliding attachment between the sides of
said scraper blades comprises co-operating elements of
a tongue and groove connection between the sides of
adjacent scraper blades. |

5. The conveyor belt cleaning arrangement
according to claim 1 in which said scraper blades
comprise a polygonal body having opposing side edges
and a cleaning edge extending between the side edges,
and an abutment surface for contacting said support
plate.

6. The conveyor belt cleaning arrangement
according to claim 5 in which said abutment surface for
contacting said support plate comprises a right angled
abutment surface.

7. The conveyor belt cleaning arrangement
according to claim 1 in which one end of each said
piston cylinder apparatus is shock mounted to said
support bar and the other end of each said piston
cylinder is pivotally mounted to said support bar.

8. The conveyor belt cleaning arrangement
according to claim 5 in which said cleaning edge of
said scraper blade is comprised of a more wear
resistant material than said body.

9. The conveyor belt cleaning arrangement
according to claim 1 in which said means for expanding
and retracting said piston-cylinder apparatus comprises
a hydraulic pressure source; a manifold assembly having
connecting lines to each side of said piston in said
piston-cylinder apparatus; and a switching arrangement
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for supplying pressure to one side of said piston when
in a first position and the other side of said piston
in a second position.

10. A conveyor belt cleaning blade which
comprises:

a. a polygonal body having opposing
front and back surfaces with side edges joining said
front and back surfaces;

b. a pair of opposing side edges being
substantially parallel to one another;

c. a cleaning edge extending between
said parallel side edges; i

d. co-operating elements of sliding
attachment on each parallel edge for attachment to a
co-operating element of an adjacently located cleaning

blade;
e. means for connecting said body to a

moveable support plate.

11. The conveyor belt cleaning blade
according to claim 10 which further comprises an
abutment surface on said body for connecting abutment
of said cleaning blade to a moveable support plate.

12. The conveyor belt cieaning blade
according to claim 11 in which said abutment connecting
surface on said body comprises a right angle surface
formed by a side edge'and a front or back surface.

13. The conveyor belt cleaning blade
according to claim 10 in which said means for
connecting said body to a moveable support plate
comprises an abutment surface and a perforation formed
through said front and back surfaces for a fastener
means to pass through and connect said body to said
support plate.

14. The conveyor belt cleaning blade
according to claim 13 in which said body is formed of a

material comprising an elastomeric material.
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15. The conveyor belt cleaning blade
according to claim 13 in which said body is formed of a
material comprising a plastic material.

16. The conveyor belt cleaning blade
according to claim 13 in which said body is formed of a
material comprising a steel material.

17. The conveyor belt cleaning blade
according to claim 13 in which said body is formed of a
material comprising a carbide material.r

18. The conveyor belt cleaning blade
according to claim 13 in which said body is formed of a
material comprising a rubber material. ,

19. The conveyor belt cleaning blade
according to claim 13 in which said cleaning edge is
formed of a more wear resistant material than said
body.

20. The method of cleaning a conveyor belt
which comprises:

a. forming a transverse support bar;

b. locating individual expansible and
retractable piston-cylinder apparatus adjacent to one
another along said support bar;

c. mounting cleaning blades on the
ends of said piston-cylinder apparatus;

d. providing a pneumatically activated
means to extend and contract said piston-cylinder
apparatus;

e. mounting said support bar under the
return side of a looped conveyor belt;

£. providing a pressure source remove
from the location of said support bar:;

g. providing a switching arrangement
to select either expansion or retraction of said
piston-cylinder apparatus;

h. adjusting the pressure and
switching arrangement so that each cleaner blade
properly engages said belt.
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21. The method of cleaning a conveyor belt
according to claim 20 which further comprises adjusting
the switching arrangement so that the cleaner blades
are retracted when the cleaner blades need replacement.

-



WO 93/04959 PCT/US92/06920

cz /00
N

SUBSTITUTE SHEET



PCT/US92/06920

WO 93/04959

S b

o2
oL 0L

HINRE wx_._/

e
f
]

22 26 % 22 oy

SURSTITUTE SHEET



PCT/US92/06920

R 3.

—

0 0 8 A 2 e Y B e o e e
el T T ——
T

WO 93/04959

% £

m . g\‘l\ llll‘\\\\ H m 1 Nw

o] 1 28

_ \wN 211 8 i i i

S~ ‘l\\*l.os. "
5 96 T e

...... ittty St A

'I!'l.l...l'lllllu'llula lllll e~ e m——— .
Uhlot L8 Y

il NPT 4

_m_:_:rr P

SUBSTITUTE SHEET



PCT/US92/06920

.“\Nw) 02

. (4 ’ -
) /’ 4 ! ,
/ : 7
-0 0000, o0/ qn __an _ _gj

[
(=]

TULII T —— plasiny ry g e buviel ki & EeA it A bl
1 AN TR T 15
lllllllllll A e e T
- i‘||~ * —— g’ S ooty < S hog il - .
. .

r
H r 8] r b
& ; “ _, .
1 v - |
] i ! : | ] |
“ ! i | ] | !
1 l ! _ | . |
i “ ] n “ 1 — “
' ] '
" “ ! pe9 | i 08 | |
- i
i ! " A by !
! _ . . “ A i lo
“‘I =z ..Fv..faﬂlllt!lll“ﬂ.ﬂ”l.’fﬂl.l-ﬂ' "%-.-H.d.llll = llJ."l-uY —rarm l#.tﬂflﬁfnhlllr'll“n-ldv‘b.!l ]
. r— | H ] ' H " ! H - = 1.1 [Satd )
! . ! H 1._J ] -1 1 H
T V. O . i
...... e oty L SR Y w».uuﬂ_nﬂn.w..l.. oo rlu.brdmbi...“lnl "n LJJ b a :
: s ek i Rty net i L AR oL L LA Rk b3 T et el S b ts

WO 93/04959

99 #9 He| | v wam mxmm
" ; HpH— N

................. R T sy | ISR W | O R &

P
[
: '
) {
[}
—\—@
]
|
i ]
']
P L
L__ - —
P ———
il
1
:
'
[ :
i
i
[ .
r--
H
]
1
|
+
]
]
|
becanes
[
em———
] re=-
'
[]
4
]
n
Limve e
r..-.-
]
'
1
@
]
i
[]
1
'
[
-
1
'
t
'
:
]
]

L —T ]
pose-o]
¥
t
i
'

'

]

!

4 - -
v
0

} ew oo 22 36 hvw oM_ Nwm Wo_ ovo W v

SUBSTITUTE SHEET



WO 93/04959 : PCT/US92/06920

{20

(02~

92<’?’{ e i i I i

S TS TR

az{ T e e i

SUBSTITUTE SHEET e




INTERNATIONAL SEARCH REPORT

International application No.
PCT/US92/06920

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(S) :B65G 45/16
US CL :198/499
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

U.S. : 198/497; 15/256.5, 256/51

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
NONE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US,A, 4,344,525 (BANCROFT ET AL) 10-12
Y 17 AUGUST 1982 13-19
See figs. 2.
Y US,A, 4,694,952 (MEIJER) 13-19
22 SEPTEMBER 1987
See col. 3, lines 23-32.
A US,A, 4,269,301 (GIBBS) 1,20
05 MAY 1981
See fig 1.
A US,A, 4,533,301 (GORDON) 1,20
06 AUGUST 1985
See fig. 1.

Further documents are listed in the continuation of Box C. D See patent family annex.

. Special categories of cited documents: T later document published after the international filing date or pnonty
e ) e e date and not in conflict with the pp but cited to und
A document defining the general state of the art which is not considered principle or theory underlying the invention
to be part of particular relevance
R . . . . . °X* document of particular relevance; the claimed invention cannot be
E carlier document published on or after the intemational filing date considered novel or cannot be considered to involve an inventive step
L document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of ion or other oy B £ particular rel . the claimed i ion cannot be
o c o
special (e lwlﬁd) considered o involve an inventive step when the documenl is
‘0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such d such
means being obvious to a person skilled in the art
P* document published prior to the international filing date but later than - g« document member of the same patent family
the priority date claimed

Date of the actual completion of the international search

17 SEPTEMBER 1992

Date of mailing of the international search report

10DEC 1992

Name and mailing address of the ISA/
Commissioner of Patents and Trademarks

Authorized officer

CHERYL L. GAS12/§AU

Ji vt

Box PCT
Washington, D.C. 20231
Facsimile No. NOT APPLICABLE Telephone No.  (703) 308-1113

Form PCT/ISA/210 (second sheet)(July 1992)%




INTERNATIONAL SEARCH REPORT

International application No.

PCT/US92/06920
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevaht passages Relevant to claim No.
A EP,A, 0,338,118 (YOSHIZAKO ET AL) 10
25 OCTOBER 1989
See fig. 18.

Form PCT/ISA/210 (continuation of second sheet)(July 1992)+

LA



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

