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(57) Abrege(suite)/Abstract(continued):

(32). When the washer engaging portion (18) engages the locking nut engaging portion (28, 36), the threaded aperture (20) and
the aperture (32) align to be at least substantially concentric so as to receive the threaded bolt. In this manner, when the tool
engaging portion (14) 1s appropriately manipulated to force the locking nut (10) in a first direction along the threaded bolt, the

engagement between the tool engaging portion (14) and the Socking nut engaging portion (28, 36) also causes the washer (12) to
move along the threaded bolt In the same direction.
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(57) Abstract: A locking nut (10) and washer (12) for
use with a threaded bolt. The locking nut (10) has a tool
engaging portion (14), a threaded aperture (20), and a
washer engaging portion (18). The washer (12) has a
locking nut engaging portion (28, 36) and an aperture
(32). When the washer engaging portion (18) engages the
locking nut engaging portion (28, 36), the threaded aper-
ture (20) and the aperture (32) align to be at least sub-
stantially concentric so as to receive the threaded bolt. In
this manner, when the tool engaging portion (14) 1s ap-
propriately manipulated to force the locking nut (10) in a
first direction along the threaded bolt, the engagement
between the tool engaging portion (14) and the Socking
nut engaging portion (28, 36) also causes the washer (12)
to move along the threaded bolt in the same direction.
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“LOCKING NUT AND WASHER"

[0001] The invention relates {0 a locking nut and washer. The locking nut and
washer of the present invention is particularly suited to use with grinding mills used

in the mining industry.

BACKGROUND TO THE INVENTION

knowledge in any jurisdiction as at the priority date of the application.

[0003]Nuts and bolts are often used industrially as means of securing articles
together (typically large scale eguipment). In the case of mining equipment, one

such use is as means of securing together a grinding mill.

[0004]A grinding mill typically uses a combination of grinding balls and water o mill

provided in the shell of the grinding mitl.

[0005]As the size of the threaded bolt may not be known in advance, these
apertures have to be of sufficient size {0 handie a variety of sized bolts. This {eads
to a further problem in that water, and other materal, can then leak from the mill by
way of the potentially large gap that is formed between the aperture and the bolt.

[0006]To prevent this leakage, a washer ~ referred to in the industry as a cup

greater size than the aperture so as {0 seal off any gap that may be formed.

[0007] The problem with this arrangement is two fold:
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e VYWhen the mill needs to be disassembiled for shutdown or other maintenance

related purposes, the nut need first be removed to allow the cup washer to be

removed

[0008] The end result of these problems is that significant time (generally in the order
of five (5) to six (6) minutes) is spent in seeking to remove a single commonly used
hundred {(300) such cup washers and nuts aboutl its surface, this means that any
reduction in the time needed {o remove a cup washer and nut will have significant

productivity advantages.

washer retailed under the trade mark ELINGOL® by Ingenieria Innovaciones
Technologicas (“HT”) of Chile and the subject of Chilean patent application 182-
2011,

[0010]The ELINGOL® cup washer is a substantially toroid shaped article.

assembly projection is designed to mate with a special tool and it is through the
actions of this special tool that the ELINGOL® cup washer can be installed or

removed as required.
[0011] The problems with this approach is as follows:

« the nut stil needs fo be removed separately by means of conventional

seeks 10 remove a cup washer due 1o the need {0 change between tools.
» The maintenance worker needs to be in possession of the special removal
tool. This further increases the costs of the system as a whoie — not just In

monetary terms, but also in terms of storage costs, safety, etc.
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e Due to the high forque and speed of the removal tool, if i 18 not properiy

o Even if properly mated, if the maintenance worker overruns the removal tool,

[0012]t is therefore an object of the present invention to create a combination of nut
and washer that alleviates, if not completely solves, one or more of the

aforementioned problems.
SUMMARY OF THE INVENTION

[0013] Throughout this document, unless otherwise indicated to the contrary, the

[0014]in accordance with a first aspect of the present invention there is a locking nut

and washer for use with a threaded bolt, where

the locking nut has a tool engaging portion, a threaded aperture, and a

washer engaging portion; and

the washer has a locking nut engaging portion and an aperture;

the threaded aperture and the aperture align to be at least substantially concentric so
as fo receive the threaded bolt, and where, when the tool engaging portion is
appropriately manipulated to force the locking nut in a first direction along the
threaded bolt, the engagement between the tool engaging portion and the locking
nut engaging portion alsg causes the washer to move ailong the threaded boit in the

same direction.

[0015] The washer engaging portion may take the form of a collar and the locking nut
engaging portion 18 a channel of size and dimension that may securely receive the

collar.
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[00168] In one preferred configuration, the channel is of size and dimension 1o
securely receive the collar and a direct tension indication device, the direct tension
indication device being positioned in the channel undemeath the collar. The direct

tension indication device may take the torm of a squirter.

[0018] The washer may further include a first retaining means, the first retaining

means operable to close off the opening when the collar is received within the

retaining means, the second retaining means operable o close off the opening when

the direct tension indication device is received within the channel and thereby

[0019] Preferably, the tool engaging portion has an external profile that has a
hexagonal cross-sectional profile.
[0020] The tool engaging portion may attach to the washer engaging portion by way

of a bridge having a concave external profile.

[0021] Preferably, the washer is a sealing washer. The washer may incorporate a

bonded elastomer, the bonded elastomer acting to seal the washer against a

deform and thereby seal pits or other irregularities in the surface.

[0023] A non-stick film may be applied to a sealing surface of the bonded elastomer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The invention will now be described, by way of example only, with reference

to the accompanying drawings, in which:
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Figure 1 is a cut-away view of a locking nut and sealing washer of a first embodiment

of the present invention in mated configuration.

Figure 2 is an exploded cut-away view of the locking nut and sealing washer of the

present invention as shown in Figure 1.
Figure 3 is a top-down plan view of the sealing washer as shown in Figure 1.

Figure 4 is an exploded cut-away view of the locking nut and sealing washer of a

second embodiment of the present invention.

Figure 5a is a front plan view of a direct tension indication device as used in a third

Figure 6 is a side cut-away view of a locking nut and sealing washer of the third

embodiment of the present invention.
PREFERRED EMBODIMENTS QF THE INVENTION

[0025]in accordance with a first embodiment of the invention there is a locking nut

10 and a sealing washer 12. The combination, as assembled, is shown in Figure 1.

[0026] The locking nut 10 is shown separately in Figure 2. The locking nut 10
comprises a nut segment 14, a bridge 16 and a collar 18. A threaded aperture 20

extends through each of the nut segment 14, bridge 16 and collar 18.

[0027] The aperture 20 and each of the nut segment 14, bridge 16 and collar 18 are

concentric about axis Z-£.

[0028] The nut segment 14 has an exterior profile 22 and an interior profile 24. The
X-X. The interior profile 24 is circular in shape when viewed in cross-section about
plane X-X. In this manner the interior profile 24 represents the entrance to aperture
20,

[00291When viewed in cross-section about plane X-X, the bridge 16 is of roughiy the
same dimension as nut segment 14. However, external side 26 of the bridge 16 is

concave. The end result is that the bridge 16 resembles a tyre rim in shape.
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[0030] The collar 18 is circular in shape when viewed in cross-section about plane X-

and bridge 16, the collar 18 is of larger diameter.
[0031] The sealing washer 12 is comprised of a washer body 28 and an elastomer
are concentric about axis Z-Z.

[0032] The sealing washer 12 i1s circular in shape when viewed in cross-section
about plane X-X. When compared to the same cross-sectionat view of the collar 18,

the sealing washer 12 is substantially greater in diameter.

[0033] The washer body 28 has a flange 36 extending away from a first side 38. The
flange 36 extends from the washer body 28 at its periphery. In this manner, the
flange 36 defines an internal channetl 40 that extends around the periphery excepling
opening 42.

[0034] The size of the opening 42 is such that the collar 18 can pass therethrough
and be retained within the channel 40.

[0035] Protruding from the outer edge 44 of a second side 46 of the washer body 28

is a retaining wall 48. The retaining wall 48 bounds a base surface 0.

aiso bonded thereto.

[DO37]A second side 54 of the elastomer 30 is formed from a plurality of rings 56.

The role of the rings 56 are described in more detail below.
[0038] The elastomer 30 in this embodiment (s a non-stick elastomer.

[0038] This first embodiment will now be described in the context of its intended use.

such time as it is retained within the channel 40. When so received, the collar 18 is

prevented from moving in any direction by the flange 36 other than in the direction of
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the opening 42. This also results in threaded aperture 20 and aperture 32 being

same direction.

[0043] The repairer then locates a threaded boit {not shown) on the external surface
of a mill (not shown). Once located, the connected locking nut 10 and sealing

washer 12 is placed over the threaded boilt.

100441 A standard pneumatic tool (not shown), fitted with an appropriate hexagonal

sealing washer 12 to the external surface.

[0045]in securing the connected locking nut 10 and sealing washer 12 to the
external surface, the rings 56 of the elastomer 30 deform to take up the space
external surface. in qoing so, the aperture through which the bolt passes to engage

the locking nut 10 is appropriately sealed.

[0046] To remove the connected locking nut 10 and sealing washer 12 from the

external surface, the aforementioned standard pneumatic tool is placed so that the

[0047]As the threads of the threaded aperture 20 disengage the threads of the bolt,
this aiso acts as a directional force along the Z-Z axis. This forces the coltar 18 to
engage the flange 38. As this force continues, this engagement also draws the

sealing washer 12 away from the external surface.
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.....

[0048] This means that the torque of the standard pneumatic {ool facilitates not only
removal of the locking nut 10, but also of the sealing washer 12. it also means that
only in circumstances where the elastomer 30 has created a bond with the external
surface of greater strength than the torque appiied by the pneumatic tool that further
action may need to be taken by the repairer to remove any excess bond (it being
unlikely that the sealing washer 12 will not have been at least partially removed by
the pneumatic tool due to the non-stick nature of the elastomer 30 and the high level

of torque applied by the pnaumatic 10oi).

[0049]1t should also be noted here that even if the repairer operates the pneumatic

ehiminated.

{0050}in accordance with 8 second embodiment of the invention, where like

[0052] The retaining clip 104 comprises two arms 106 and a loop section 108. The
loap section 108 is of roughly the same size as flange 36.

[0053]in this embodiment, the non-stick film 110 is applied over the second side 40

of the elastomer 30. This includes the rings 42. The non-stick film 110 here is made

[0055] The retaining clip 104 is attached to the sealing washer 102 such that the loop
section 108 surrounds the flange 36. Due to the similarities in size betwsen the
flange 36 and the loop section 108, the retaining clip 104 stretches shightly and

thereby creates g secure connection with the flange 36.
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so that they are positioned either side of the opening 42. The sealing washer 12 can
then be connected to the locking nut 100 in a manner identical to that described in

the first embodiment of the invention.

[0057]0Once connected as per the first embodiment of the invention, the repairer

the opening 42.

[0058]Removal of the connected locking nut 100 and sealing washer 102 proceeds
as described in respect of the first embodiment. However, due {0 the presence of
the non-stick fitm 110 in this embodiment, there is even less chance that the sealing

washer 102 cannot be removed — and removed cleanly — by the repairer.

[005911t is {o be noted in the case of the first embodiment, there is a remote chance
that the locking nut 10 may disconnect from the sealing washer 12 by way of the
opening 42 duning removal. To eliminate this problem, i this second embodiment,
the sealing washer 102 is now specifically prevented from moving in any direction -
sither by the flange 36 as described above or the retaining clip 104 in the case of
movement towards the opening 42.

they are positioned either side of the opening 42. The sealing washer 102 can then

be removed with ease.

[0081]in accordance with a third embodimeant of the invention, where like numerals

reference like parts, there is a vanation of the first embodiment in which the opening

referred as such for the remainder of the description.

[0062] The squirter 200 has a first side 202 and a second side 204. The first side

around the circumference of the aperture 206 are a plurality of dimples 208.
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[0063] The second side 204 has a slight conical surface. Spaced equidistantly
around the second side 204 are a plurality of fluid channels 210. Each fluid channel
210 extends from the external periphery 212 of the squirter 200 to a dipped recess
214, Positioned in the dipped recess 214 is a blister pack 216. The blister pack 216
contains a high visibility soft polymer (not shown). Each blister pack 216 is located

208 on the first side 202.
[0064] This embodiment will now be described in the context of its intended use.

[00&5] The repairer (not shown) inserts the squirter 200 through the opening 42 until
inserts the collar 18 through the opening 42 and into the channel 40. When propertly
configured, this sees the collar 18 positioned on top of the squirter 200.

[0066] it should be noted that unlike the use of squirters in other applications, there

following exception.

[0068] As torque is applied 1o the locking nut 10, the squirter 200 becomes

application of force 1o the first side 202 causes the concave surface to flatiten out.

This also causes the dimples 208 {o flatten, with the result that a further pressure is

applied through the boady of the squirter 200 to the blister pack 216.

[0069] Application of force to the blister pack 216 through the body of the squirter

hursting when a predetermined level of tension has been reached. Bursting of the
blister pack 218 allows the high visibility soft polymer to escape and travel along the
fluid channels 214 at a velocity.
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[0070] The repairer looks for the soft polymer’s escape from the fluid channels 214
during the process of applying torgue to the locking nut 10 so as to ensure that the
repairer to stop applving torque to the locking nut 10 so as to prevent over-tensioning

of same.

invention is not imited to the embodiments described. In particular, the following

modifications and improvements may be made without departing from the scope of

the present invention:

« [0072] While the invention has been described in the context of an alternative
apphed to any domestic or industrial system where the simultaneous removal
of a washer and nut from a bolt is desired.

e [0073]The extenior profile 22 of the locking nut 10, 100 may be of a shape

ather than hexagonal. For instance, the exterior profile 22 may be square.

flange 36.
« [0075]Rings 56 may be omitted or modified.

« [0076]The elastomer 30 need not be non-stick.

opening 42 by moving the tongue along the path of the groove.

« [0078]Similarly, the retaining clip 104 may be omitted in favour of a circlip
received within a groove. The circlip can then be arranged such that the lugs
within the channe! 40 by way of a further bolt that threadedly engages both
lugs.

« [0079] The third embodiment of the invention may be modified {0 incorperate

the retaining clip 104 of the second embodiment, or the aforementioned
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be achieved by increasing the relative size of the retaining clip 104 (or its

equivalent). Alternatively, a8 second retaining clip 104 {or equivalent) may be

Figure 6.
s [0080] While the third embodiment has been described in the context of a

tension indication device used in such a manner is considered within the
scope of the present invention.

¢« [D081] The means of connection between locking nut 10, 100 and

sealing washer 12, 102 may take other forms than that described above.

......

102 to be securely retained or removed through appropriate manipulation of
the locking nut 10, 100.

[0082]1t should be further appreciated by the person skilled in the art that the
invention Is nof iimied fo the embodiments described sbove.  Additions or

modifications described, where not mutually exciusive, can be combined to form vyel

invention.



CA 02972631 ?Ofi?é?é-zg PCT/AU2014/001042
o Received 11/02/2016

We Claim:

the washer has a locking nut engaging portion and an aperture;

. .

where, when the washer engaging portion engages the locking nut engaging

holt in the same dirgction, the washer capable of disangagemeant from

threaded
the locking nut when not in receipt of the threaded bolt.

2. A locking nut and washer according to claim 1, where the washer engaging

porion i a collar and the locking nul engaging portion i1s a channel of size ano

3. A locking nut and washer according to claim 2, where the channel is of size and

A

dimension to securely receive the collar and a direct tension indication device,
the direct tension indication device being positioned in the channel undermeath
the collar.

4. A locking nut and washer according to claim 3, where the direct tension indication
device is a squirter.

5. A locking nut and washer according to any one of claims 2 to 4, where the collar

coltar withint the channel.
7. Alocking nut and washer accarding to claim 5, as dependent on claim 3 or claim
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retaining means operable to close off the opening when the direct tension

9. A locking nut and washer according to any preceding claim, where the tool
engaging porticn has an external profile that has a hexagonal gross-sectional

profile.

10.A locking nut and washer according to any preceding claim, where the tool

engaging portion is attached to the washer engaging portion by way of a bridge

having a concave extemnal profite.

including a non-stick film applied to a sealing surface of the bonded elastomer.
16.A locking nut and washer according to claim 15, where the non-stick film is made

from polytetrafluoroethylene.
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