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(57) Abrége/Abstract:

A hydraulically assisted fastener has a pressure means (13) nested in a recess (15) or groove In a nut (11) or a thrust washer
with a filler neck (20, 31, 44) whereat a nipple (14) can be used as a means of pumping grease or oll to the pressure means. The
pressure means can be a bladder (13) or two parts with mated channels (42, 43). Alternately the pressure means (13) can be a
single part with open channel (45) nested in a channel (46) in a nut body or thrust washer.
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A hydraulically assisted fastener has a pressure means (13) nested in a recess (15) or groove 1n a nut (11) or a thrust washer
with a filler neck (20, 31, 44) whereat a nipple (14) can be used as a means of pumping grease or oil to the pressure means. The

pressure means can be a bladder (13) or two parts with mated channels (42, 43). Alternately the pressure means (13) can be a
single part with open channel (45) nested in a channel (46) in a nut body or thrust washer.
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Title: "HYDRAULICALLY ASSISTED FASTENERS"

FIELD OF THE INVENTION

THIS INVENTION relates to hydraulically
assisted fasteners.

5 BACKGROUND OF THE INVENTION
Materials handling equipment, as is used in

the mining and like industries, is subject to extreme
vibration and harsh operating conditions. The fasteners
used 1in holding the components of +this equipment

10 together are required to hold against all stresses met
1n operation of the equipment. Various fasteners have
been developed by which the components of materials
handling equipment may be held together. It is known to
provide hydraulically assisted nuts by which to clamp

15 components together by means of the nut and a suitable
bolt. In general, these nuts are complex structures
requiring considerable effort in fabrication to raise
costs.

OBJECT OF THE INVENTION
20 It 1s an object of the invention to provide
hydraulically assisted fasteners which achieve their
object with a reduced inventory of componentry and at
reduced costs.
NATURE OF THE INVENTION
25 An hydraulically assisted fastener for
attachment to a connector element passed through a part
to be held by the fastener when attached thereto
comprising:
a connector body for operative interaction
30 with the connector element;
characterised in that there is
an annular recess in the connector body or in
a thrust washer associated therewith, said annular

recess being configured for receipt of a pressure means
35 therein:; and
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a4 pressure means mounted 1in the annular
recess, expanded, when subjected to hydraulic pressure
therein in use, to apply a force on the connector body,
and thereby to the connector element, and to the surface

> of the part which the fastener abuts.

The pressure means is preferably an annular
hollow plastic or 1like part which is provided with an
lnlet at which an apparatus for delivering a hydraulic
fluld such as grease or oil can be attached to enable

10 the pressure means to be pressurised. The pressure
means expands under pressure to fill out the space
provided for it. The material of the pressure means can
be chosen to have the ability to flow into the full
volume provided for it.

15 BRIEF DESCRIPTION OF THE DRAWINGS

The 1invention will now be described with
reference to various preferred embodiments as shown in
the accompanying drawings, wherein:

FIGS. 1 to 4 show in detailed views, the

20 components of an hydraulically assisted fastener in
accordance with the invention. FIG. 1 is a cross-section
of an assembled nut, and FIGS. 2, 3 and 4 are details of
the components of FIG. 1 with plan views (A) and
sections (B);

25 FIGS. 5 to 8 show a second embodiment of the
invention with FIG. 5 showing a cross-section of an
assembled nut and FIGS. 6 to 8 being plan (A) and
sections (B) of its component parts;

FIGS. 9 to 12 show a third embodiment,

30 presented in the same format;

FIGS. 13 and 14 show details of a nipple which
may be used in the above embodiments; and
FIGS. 15 to 17 show details of a particular

embodiment of the means by which the hydraulically
35 assisted fastener might be pressurised.
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PREFERRED EMBODIMENTS

In FIG. 1 1s a section through a hydraulically
asslisted fastener 10 comprised of a connector body 11 or
shell, preferably configured as a nut able to be
> actioned by a spanner, having, nested in an annular
recess therein, a pressure means, such as a bag,
bladder, cell 13, or the like or other channel means as
described below, above a thrust washer 12. Whilst the
bladder is shown to be nested in a recess which is open
10 to the bore in the nut body it will be clear that it
could be loaded into a groove or channel in the nut
body so0 as to not have the pressure means contacting a
bolt shaft passed through the bore. In the recess
system, the pressure means engages with the bolt to
15 assist in resisting torsion. The thrust washer is a
preferred feature in this embodiment. The fastener can
be made to operate without it. A nipple 14 provides a
means whereby a pressurised fluid might be pumped to the.
pressure means 13. Alternate means for delivering the
20 pressure fluid will suggest themselves to those skilled
in the art. As will become clear below, the geometry of
the pressure cell, and the thrust washer, may be varied.
The hydraulic fastener may be operated without use of
the thrust washer or the thrust washer can be the

25 element which is recessed to hold the pressure means.

FIGS. 2A and 2B show the body part or shell 11
from above and in vertical section. The connector body
11 has a recess 15 cut in the base about bore 18 with a
passage 16 to shoulder 17 whereat a nipple (not shown)

30 or the 1like can be attached to communicate with a
pressure means nested in the recess 15.

FIGS. 3A and 3B show a pressure means, bag,
bladder or cell from above and in vertical section. The
cell 13 has a central hole 19 co-axial with the bore 18

35 of the body part 11 and a neck 20 with opening 21
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therein into internal space 22. The neck 20 extends, in
use, 1into passage 16 of the body part 11 so that a
nipple 14 (of FIG. 1) may be inserted into the neck 20
when fitted in passage 16.

5 FIGS. 4A and 4B show the configuration of a
thrust washer 12 from above and in section. The thrust
washer 1is a complementary annulus, co-axial, in use,
with bore 18 of connector body 11 with its upper surface
23 cut concave into the body 24 of the thrust washer 12

10 to produce a concavity 25 between upstanding lips 26 and
27. In use the cell 13 nests into recess 15 and
concavity 25 and their respective shapes are preferably
complementary.

In use of the above hydraulically assisted

15 fastener, the connector body is applied to a bolt or
other 1like connector means with a thread engaged in a
complementary thread in the bore 18 in the sidewalls 28
(see FIG. 2B) with the connector body screwed down so
that its lower surface butts against a surface to be

20 clamped by the fastener or a thrust washer therebetween.
The scalloped head 30 (see FIGS. 2A and 2B) provides the
means Dby which the body part might be engaged by a
suitable tool (not shown), turned and mechanically
tensioned. Clearly a variety of other geometries would

25 suit this purpose. At this point, a pressurised fluid
might be injected into the cell 13 to push against the
surface to be clamped, or the thrust washer 12 against
the surface to be clamped, with greater force. 1In this
embodiment, the pressure means or cell expands against

30 the thrust washer and the shaft of the connector element
or bolt which the fastener acts on. It would be
- possible to make the annular recess as an annular groove
(with walls on both sides) so that the pressure means

Oor cell 1is 1solated from the connector element.
35 FIGS. 5 to 8 show a different form of
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hydraulically assisted fastener. In this embodiment,
the hydraulic element comprises a washer to be used
with, say a nut and bolt, as described above. This time
the body part 11 serves as a washer, with a separate nut
> (not shown) providing the means to engage a bolt (not
shown) and generate an hydraulic pressure. In this
embodiment, the nipple 14 enters from the side of the
washer and the neck 31 enters the washer at an oblique
passage 32. Otherwlise this embodiment is the same as
10 the above described embodiment and it functions as the
above nut does.

FIGS. 9 to 12 show another embodiment. The
difference here is that the flat washer has no concavity
and the cell 13 is provided with a flat base 34. The

15 Dbody part 11 may be either a threaded nut as in FIG. 1
Or a washer as in FIG. 5.

FIG. 13 shows a nipple 14 prior to insertion
into passage 35 and the opening 37 of the neck 36 of a
cell (not shown). FIG. 14 shows the same nipple in

20 place. The neck 36 encompasses the shaft 38 of the
nipple 14 to envelope hole 39 to passage 41 of nipple
14. The neck sleeved over the nipple shaft 38 provides
a seal 1n addition to the usual ball 40 in passage 41.
The nipple may be screwed into the bore therefor.

25 FIGS. 15 to 17 show various and different
means whereby the pressure means or cell 13 of the above
embodiments might be realised.

In FIG. 15, the pressure means 13 is a two-

part construction with upper 42 and lower 43 preferably
30 plastic components, nested together so as to create a
space into which a pressurised fluid might be pumped,
the two parts being held between the body part and
thrust washer as before with neck 44 for application of
a nipple (not shown). Under pressure, the initially
35 separate parts will come together and act as a unit with
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thelr separate parts effectively welded to provide a
sealed cavity 1nto which pressurised fluid can be
pumped, to squeeze the material of the parts into the
volume they are fitted to, to cause pressure on the
5> thrust washer or surface to be clamped in the same
manner, as does a single piece pressure means or cell.
Structures of this kind may be nested in a channel or

groove to be supported at both sides in a nut body or
withlin a thrust washer.

10 In FIG. 16, a one part open pressure means 45
nests inside a thrust washer 46 and the two parts create
a cavlity therebetween for pressurised fluid. On
assembly, the 1lips of the pressure means 45 will be
curved about and sealed to the inner face of the
15 pressure washer to enclose a space therebetween.

In FIG. 17 1s seen a pressure means 47 with
respective sides 48 and 49, and a base surface 50 which
engage with a central bolt, connector body cavity, and
surface to be clamped.

20 The above described hydraulically assisted
fasteners are designed to be an inexpensive means of
applying high tensile loads to members such as bolts.
The fasteners might be made 1in two but more usually
three structural pieces. The connector body or outer

25 shell 1s 1ideally formed by forging from steel. These
casings can be made with a smooth bore to act as a
washer or with a thread to act as a nut. The pressure
cell can be a polyurethane "tyre" with an inner cavity
to allow 1nsertion, under pressure, of an oil or grease.

30 A thrust washer 1is 1deally forged or pressed from a
flowable metal such as brass or aluminium. The

hydraulic fitting 1s to suit a grease gun or similar
means to 1inject grease or o0il under pressure. When
screwed into place 1t can form a non-return sleeve to
35 retain the internal pressure. The pumping means can be
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any common or sultable pumping apparatus, or a direct
displacement method such as a threaded forcing screw in

a sealed cavity.
When pressurising media is introduced through
5 the nipple, the polymeric insert itself behaves as a
fluid to force the thrust washer against the face of the
joint. The area of the annulus is calculated to be that
which under a specific ©pressure will apply a
predetermined force to the joint and the tensile member.
10 As the pressure increases during a charging operation,
the expanding polymer will crush any thin edge of the
thrust washer against their abutting surfaces,
eliminating any gap through which material might
extrude. This action, and that of the polymer forcing
15 against the walls of the body part and the shaft of a
| bolt, etc, provides a strong grip to resist the effects
of vibration and the 1like. To check the force in the
jolint at any time in service, the specified pressure is
applied. To remove the fastener, the nipple is removed,
20 and the nut/washer is then removed in the normal manner.
In production of the above, the flat faced
thrust washer requires greater attention to tolerances
and surface finish of components than does the concave
version. In a two part pressure cell, in operation, the
25 two polymeric parts will be deformed into each other to

Ccreate a sealed cavity, as wilill the single upper
polymeric part being deformed into the concavity of a
thrust washer. The versions which are to operate

without thrust washers will be suitable for applications

30 requiring lesser clamping forces and/or internal charge
pressures. |

In the above described devices there is a
novel assembly of elements; a novel use of deformable
thrust washer; a novel gripping action of the polymer

35 1insert; a novel inner cell; a novel means for achieving
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a pressure cavity; and a novel inlet valve. It will be

clear to those skilled in the art that many variations

of shape, dimension, and number of combined parts can

be made within the scope of the invention herein, as set
5 forth in the following claims.

The material for the pressure means may be a
polyurethane or sulitable grade polymeric material
moulded to the required shape. A recessed nut system is
a means to reduce 1inventory over a recessed thrust

10 washer system as the thrust washer can otherwise be
eliminated. The nipple of FIGS 13 and 14 can be off the
shelf nipples mounted to a transition piece screwed into
the nut body. Generally a single pilece Dbladder is
preferred as improved sealing exists with this systemn.
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CLAIMS:

1. An hydraulically assisted  fastener comprising:
a connector body with a threaded bore therein,;
said connector body having an annular recess coaxial with said bore

and adjoined thereto, said recess opening both axially outwardly of an end

surface and radially inwardly to said bore;

an annular inflatable pressure means In said recess, said pressure
means having an inlet means through which fluid under pressure may be
injected into the inflatable pressure means to expand the pressure means
axially and radially with respect to said recess and said bore; and

a thrust washer located in the recess against the annular pressure
means, with the annular pressure means received between the connector
body and the thrust washer.

2. An hydraulically assisted fastener as claimed in claim 1, wherein:
the thrust washer has a concave surface facing the annular pressure
means and it is deformable under pressure.

3. An hydraulically assisted fastener as claimed in claim 2, wherein:

the annular pressure means comprises opposed annular parts provided
with adjoining channels thereabout, the channelled parts being mated one
within the other to enclose an internal volume.

4. An hydraulically assisted fastener as claimed in claim 3, wherein:
the annular pressure means is a bladder nested in said recess, and the

neck comprises a filler neck extending from the bladder and passed through
said bore.

5. An hydraulically assisted fastener as claimed in claim 2, wherein:
tile annular pressure means is an annular part with a channel

thereabout, which part is deformable to sealably interengage within the
concave surface of the thrust washer.
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6. An hydraulically assisted fastener as claimed in claim 2, wherein:
the annular pressure means is a polymeric bladder and the thrust

washer 1S a metal such as brass.

/. An hydraulically assisted fastener as claimed in claim 1, wherein:
the pressure means is an annular bladder with an elongate neck
passed through a bore in the connector body.

8. An hydraulically assisted fastener as claimed in claim 1, wherein:

the annular pressure means comprises opposed annular parts provided
with adjoining channels thereabout, the channelled parts being mated one
within the other to enclose an internal volume.

. An hydraulically assisted fastener as claimed in claim 8, wherein:

one said annular part is provided with a tubular neck whereat a valve is
fitted whereby the annular pressure means may be pressurized.

10. An hydraulically assisted fastener as claimed in claim 9, wherein:
said one annular part is a polymeric material nested into a channel of a

thrust washer formed of a metal such as brass.

11. An hydraulically assisted fastener as claimed in claim 1, wherein:
the connector body is formed with a bore therein leading to the recess,

and the means through which fluid may be injected includes an elongate neck
extended in said bore.

12.  An hydraulically assisted fastener as claimed in claim 11, wherein:
saild neck to the bladder is open-ended, and a nipple for feeding
pressurized fluid is inserted therein and mounted in said bore.

13. An hydraulically assisted fastener as claimed in claim 1, wherein:
the annular pressure means is an annular bladder having a tubular
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neck attached thereto for interaction with a valve whereby the bladder can be

pressurized.

14. An hydraulically assisted fastener as claimed in claim 1, wherein:
the pressure means comprised a bladder having a flat face oriented
axially outwardly of the recess.

15.  An hydraulically assisted fastener element for use in a fastening system
to hold one part to another part, wherein said fastening system includes an
elongate connector element adapted to be extended through one of said parts
and secured under axial tension, comprising:

a connector body having opposite end surfaces and an axial bore
therethrough for receiving said connector element;

one of said end surfaces having an annular recess therein encircling
said bore and opening both axially outwardly of said end surface and radially
inwardly to said bore; and

an annular inflatable pressure means in said recess, with means for
introduction of fluid under pressure into said pressure means to cause the
pressure means to expand both axially and radially relative to said recess and
to said bore, whereby when a connector element is received through said bore
and the pressure means is inflated and expanded, the pressure means can
apply an axial force on the connector body and thus on the connector element
to axially tension the connector element, and also can apply a radial force
between the connector element and the connector body to resist relative

rotational movement between the connector body and the connector element.

16. An hydraulically assisted fastener element as claimed in clam 15,
wherein:

the connector body comprises a threaded nut for threaded engagement
with the connector element.

17.  An hydraulically assisted fastener element as claimed in claim 16,
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wherein:
the connector element comprises an elongate bolt.

18. An hydraulically assisted fastener element as claimed in claim 15,

wherein:
the connector body comprises a washer for cooperation with the

connector element and an associated fastener.

19. An hydraulically assisted fastener element as claimed in claim 18,
wherein:

the connector element comprises an elongate bolt.

20. An hydraudlically assisted fastener element as claimed in claim 15,
wherein:
the connector element comprises an elongate bolt.

21.  An hydraulically assisted fastener as claimed in claim 15, wherein:

the annular pressure means comprises opposed annular parts provided
with adjoining channels thereabout, the channelled parts being mated one
within the other to enclose an internal volume.

22. An hydraulically assisted fastener for use in a fastener system to hold
one part to another part with an elongate connector element extended through
at least one of the parts and secured under tension, wherein said connector
element comprises an elongate bolt having an externally threaded portion;
said fastener comprising:

a connector body having opposite end surfaces and a threaded axial
bore extended therethrough for receiving said externally threaded connector
element;

said connector body having an annular recess co-axial with said bore
and adjoined thereto, said recess opening both axially outwardly of one of said

end surfaces and radially inwardly to said bore;
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an annular inflatable pressure means in said recess, said pressure
means having an inlet means through which fluid under pressure may be
iInjected Into the inflatable pressure means to expand the pressure means
axially and radially with respect to said recess and said bore; and

a deformable thrust washer located in said annular recess against said
annular pressure means, with said annular pressure means received between
the connector body and the thrust washer, said thrust washer being
deformable under pressure to enter into and seal spaces in said fastener

system, to thereby prevent extrusion of said inflatable pressure means into
sald spaces and thus prevent loss of pressure from the inflatable pressure

means, enabling said hydraulically assisted fastener to be used with connector

elements not having specially configured or machined surfaces.

23.  An hydraulically assisted fastener comprising:

a connector body with a threaded bore therein;

said connector body having an annular recess coaxial with said bore
and adjoined thereto; and

an annular inflatable pressure means in said recess, said pressure
means having an inlet means through which fluid under pressure may be
Injected into the inflatable pressure means to expand the pressure means
axially and radially with respect to said recess and said bore, said pressure
means comprising opposed annular parts provided with adjoining channels
thereabout, the channelled parts mated one within the other to enclose an
iInternal volume.

24. An hydraulically assisted fastener as claimed in claim 23, wherein:
one annular part is provided with a tubular neck to which a valve is

attached, whereby the pressure means may be pressurized.

RIDOUT & MAYBEE LLP
Toronto, Canada
Patent Agents
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