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(57) Abrégé/Abstract:

Apparatus for supplying a fluid to a device for tightening or loosening fasteners including a first fluid-transmitting element (130)
having a first axis connectable with a housing of the device; a second fluid-transmitting element (140) rotatably connectable with
the first element (130) about a second axis substantially perpendicular to the first axis; a third fluid-transmitting element (150)
rotatably connectable with the second element (140) about a third axis substantially perpendicular to the second axis and
connectable with a fuid-transmitting line; and first and second fluid conduits that transfer fluid to and from the device and the fluid-
transmitting line through the first, second and third elements. The first element is rotatable 360° about the first axis; the second
element is rotatable 360° about the second axis; and the third element is rotatable less than 360° about the third axis.
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(57) Abstract: Apparatus for supplying a fluid to a
device for tightening or loosening fasteners including a
first fluid-transmitting element (130) having a first axis
connectable with a housing of the device; a second flu-
id-transmitting element (140) rotatably connectable with
the first element (130) about a second axis substantially
perpendicular to the first axis; a third fluid-transmitting
element (150) rotatably connectable with the second ele-
ment (140) about a third axis substantially perpendicular
to the second axis and connectable with a fuid-transmit-
ting line; and first and second fluid conduits that transfer
fluid to and from the device and the fluid-transmitting
line through the first, second and third elements. The first
element is rotatable 360° about the first axis; the second
element is rotatable 360° about the second axis; and the
third element is rotatable less than 360° about the third
axis.
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Title: APPARATUS FOR TIGHTENING THREADED FASTENERS

Cross Reference to Related Patents

This Application is a continuation application of co-pending U.S. Application Serial No.
61/528,814, having the Filing Date of 30 August 2011, is entitled "APPARATUS FOR
TIGHTENING THREADED FASTENERS",

Innovations disclosed in this Application advance technology disclosed in the following
commonly owned issued patents:

U.S. Patent No. 4,921,010, having Issue Date of May 1, 1990, entitled “Swivel Connector”;
U.S. Patent No. 4,961,445, having Issue Date of October 9, 1990, entitied “Connecting
Device for Connecting Liquid Consumer to Liquid Source”; U.S. Patent No. 5,311,796, having
Issue Date of May 17, 1994, entitled “Hydraulic Tool’; U.S. Patent No. 6,089265, having Issue
Date of July 18, 2000, entitled “Multi-Swivel Connector for Connecting a Fluid Operated Tool

to a Source of Fluid”.

Description of Invention

The present invention relates to swivel connectors for supplying a fluid to a consumer, for
example, for supplying a hydraulic or pneumatic fluid to fluid-operated tools.

Known swivel connectors assist in maintaining kink-free fluid hoses between 3 fiuid-operated
tool and a fluid power source. Such swivel connectors can be turned 360° around the tool
housing and about 180° perpendicular to the tool housing. Hose lengths between such tools
and their sources vary and may exceed 100 feet. During operation of such tools, hydraulic
and pneumatic fluids may exert pressures between 10,000 psi and 30,000 psi, which stiffen
the fluid hoses. To accommodate such high pressures, diameters of hydraulic and pneumatic
fluid hoses are typically large. When such fluid hoses tangle during tool operation, the tool
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becomes difficult to maneuver and position. Often tools weigh in excess of 100 Ibs.
and simply turning the tool to straighten out the hoses is difficult if not impractical.

The present invention has therefore been devised to address these issues.

According to a first aspect of the invention we provide an apparatus for supplying a
fluid to a device for tightening or loosening fasteners including:

a first fluid-transmitting element having a first axis connectable with a housing
of the device;

a second fluid-transmitting element rotatably connectable with the first element
about a second axis substantially perpendicular to the first axis;

a third fluid-transmitting element rotatably connectable with the second
element about a third axis substantially perpendicular to the second axis and
connectable with a fluid-transmitting line; and

first and second fluid conduits that transfer fluid to and from the device and the

fluid-transmitting line through the first, second and third elements.

Advantageously, if the apparatus is attached to a reaction portion of the tool, the first
element is rotatable 360° about the first axis; the second element is rotatable 360°
about the second axis; and the third element is rotatable less than 360° about the
third axis. The apparatus allows for freedom of movement of the tool, the apparatus
and/or the fluid-transmitting lines to avoid any portion of the tool, the apparatus
and/or the fluid-transmitting lines from interfering with a fastener tightening or
loosening application. It avoids increasing the dimensions of the tool relative to the
fastener tightening or loosening application. The apparatus is positionable such that it
is not visible when an operator views the tool. And operators can easily untangle the

fluid-transmitting lines during tool operation.

According to one aspect of the present invention, there is provided an apparatus for
supplying a fluid to a device for tightening or loosening fasteners including:

CA 2846467 2019-10-17
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a first fluid-transmitting element rotatably connectable with a housing of the
device 360° about a first axis;

a second fluid-transmitting element rotatably connectable with the first element
360° or less about a second axis;

a third fluid-transmitting element rotatably connectable with the second element
360° or less about a third axis and connectable with a fluid-transmitting line; and

first and second fluid conduits that transfer fluid to and from the device and the

fluid-transmitting line through the first, second and third elements.

The invention may be described, by way of example only, with reference to the

accompanying drawings, of which:

Figure 1 is a cross-section view showing a swivel connector assembly attached with a

2a
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reaction portion of the tool housing and a tool piston assembly;

Figure 2 is a cross-section view showing internal parts of portions of the swivel connector

assembly;
Figure 3 is a front view of Figure 2;

Figure 4 is a perspective cross-section view of Figures 2 and 3;

Figure 5 is a perspective view of the swivel connector assembly;

Figure 6 is a front view of the swivel connector assembly attached with the reaction portion of

the tool housing;

Figure 7 is a perspective view of Figure 6;

Figure 8A is a side view of Figures 6 and 7,

Figure 8B is a side view of the tool with the swivel connector assembly rotated 90°;

Figure 9 is a side view showing internal parts of another swivel connector assembly attached

with a side portion of the tool housing;

Figure 10 is a top view showing internal parts of Figure 9; and

Figure 11 is a perspective view of the another swivel connector assembly of Figure 9.
Referring to Figures 1 — 8B by way of example, these show a swivel connector assembly 100
attachable with a reaction support portion 3 of a housing 2 of a tool 1 for tightening or

loosening threaded fasteners and a cylinder-piston assembly 4.

Tool 1, portions of which are not shown in Figures 1 - 7, includes a housing 2 having two
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housing portions, a cylinder portion and a driving portion. Cylinder-piston assembly 4 is
arranged in the cylinder portion and includes a cylinder 5, a piston & reciprocatingly movable
in cylinder 5 along a piston, or first axis Ao, and a piston rod 7 connected with piston 6. Not
shown, a known lever-type ratchet mechanism is arranged in the driving portion, connected to
and drivable by cylinder-piston assembly 4, and includes a ratchet. The ratchet is turnable
about a turning force axis, which is perpendicular to piston axis Aige. The ratchet is connected
with a driving element, which receives a first turning force acting about the turning force axis
in one direction during operation of tool 1. First turning force turns a deep well hex socket
attached to the driving element, which turns a fastener. Reaction support portion 3, formed on
a part of the cylinder portion, receives a second turning, or reaction, force acting about the
turning force axis in another direction during operation of tool 1. Reaction support portion 3 is
formed of an annular body about piston axis Ajg. Note that any known fluid operated tool for
tightening or loosening threaded fasteners having any known components may be substituted

for tool 1.

Swivel connector assembly 100 supplies an hydraudic fluid to tool 1 and includes: a first fluid-
transmitting element 130 rotatably connectable with housing 2 about first axis Ao, 8 second
fluid-transmitting slement 140 rotatably connectable with first fluid-ransmitting element 130
about a second axis Bioo substantially perpendicular to first axis Ao, and a third fluid-
fransmitling element 150 rotatably conneclable with second fluld-transmitting slement 140
about a third axis Cqoo substantially perpendicular to second axis Bigo and conneciable with a
fluid-transmitting ling(s) (not shown). Shown more clearly in Figures 2 and 4, a first and a
sacond fud conduit 121 and 122 transfer fluid 1o and from tool 100 and the fluid-tfransmitting
fing through first, second and third fluid-transmitting elemeanis 130, 140 and 150. Note that

first axis Aqgo is substantially parallel to an outer surface of housing 2.

Swivel connector assembly 100 includes the following component parts. First fluid-
transmitting element 130 includes. a swivel connector assembly end cap 104, a swivel
connector assembly bracket 102, a swivel conneclor assembly post 101, and a swivel
connector assembly end cap cover 110 Swivel connector assembly 100 is connected {o tool

1 by a swivel connactor assembly retaining nut 103, swivel connector assembly bracket sst
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screws 106, swivel/piston o-rings 107, and a swivel connector assembiy lock screw 109,

Second fluid-transmitting slement 140 includes a swivel connector assembly joint block 105,
Second fluid-transmitting slemenrt 140 is connected to first fluid-transmitting elemeant 130 by:
swivel blockibracket o-rings 108, a swivel blockibracket post retaining ring 112, and g swivel
blockfbracket post washer 118,

Third fluid-transmitting element 180 includes: a swive!l yoke 113 with bottomn and {op swivel
yoke portions 114; and female and male swivel yoke fluid couplers {shown in Figure BA)
Third fluid-transmitting element 150 is connected {o second fluiddranamitting element 140 by
swivel yokefblock o-rings 115; swivel yoke flush sockets 116; and swivsl yoke pressure plugs

117. Swivel yoke 113 is held together by yoke screw 111.

Alternatively either end cap 104, end cap cover 110 or both may not be part of first fluid-
transmitling slement 130 of swivel connector assembly 100 and may be formed as part of tool
1. Alternatively either end cap 104, end cap cover 110 or both may be formed as an additional
fluid-transmitting element, in this case, a fourth fluid-transmitting element. Note that any part
of swivel connector assembly 100 generally and fluid-transmitting elements 130, 140 or 150
specifically may be formed as part of eithar a different fluid-transmitting element or fool 100,

Referring to Figure 8A by way of example, this shows tool 1 with swivel connectar assembly
100 in an upward position. Referring to Figure 8B by way of example, this shows tool 1 with
swivel connector assembly 100 rotated 90° into the page in a clockwise direction relative to
the position of Figure 8A. Swivel connector assembly 100 is positionable such that it is not

visible when an operator views tool 1 from an opposite side.

Advantageously first fluid-transmitting element 130 is rotatable 360° about first axis Ajoo;
second fluid-transmitting element 140 is rotatable 360° about second axis Bqog; and third fluid-
transmitting element is rotatable less than 360° about third axis Cyeo. Swivel connector
assembly 100 zliows for freedom of movement of ol 1, swivel connector assembly 100
andfor the fluid-transmitting lines to avoid any portion of such from interfering with a fastener
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tightening or loosening application. It avoids increasing the dimensions of tool 1 relative to the
fastener tightening or loosening application. Swivel connector assembly 100 is positionable
such that it is not visible when an operator views ool 1 from an opposite side. And the

operator can easily untangie the fluid-transmitting lines during operation of tool 1.

Referring to Figures 9 - 11 by way of example, these show another swivel connector
assembly 900 attachable with a side of housing 2 of tool 1 by a primary swivel connactor

assembly post 901, Generally discussion related to Figures 1-8B apply to Figures 9 - 11.

Swivel connector assembly 900 supplies an hydraulic fluid to tool 1 and includes: a first fluid-
transmitting element 930 rotatably conneclable with primary swivel connector assembly post
901 about first axis Ago, & second fluid-transmitting element 940 rotatably connectable with
first fluid-transmitiing elerment 830 aboul a second axis Beog substantially perpendicular fo first
axis Aggo; and a third fluid-ransmitting element 850 rotatably connectable with second fluid-
fransmitiing element 940 about a third axis Cgoo substantially perpendicular to second axis
Booo and connegctable with g fluid-transmitting line(s) (not shown). A first and a second fluid
corduit 821 and 922 transfer fluid to and from tool 1 and the fluid-transmitting lines through
first, second and third fluid-transmitting elements 930, 940 and 950. Note that first axis Aguo i$

substantially perpendicular to the ouler surface of housing 2.

Primary swival connactor assembly post 801 is connecied (o the outser surface of housing 2 of
tool 1 by: primary swivel connactor assembly post sealing o-rings 907, and primary swivel

connector assembly post lock scraws 908,

First fluid-transmitling slement 930 includes a primary swivel connecior assembly joint block
0%, First fluiddransmitting element 930 is connected to primary swivel connector assembly
post 801 by swivel block/bracket o-rings 808; a swivel blockibracket post retaining ring 812,

and a swivel blockfbracket post washer 918,

Second fluid-transmitting element 240 includes a secondary swivel connector assembly post

241 formed betweaen a swivel yoke 913 with bottom and top swivel yoke portions 914, Second
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fluid-transmitting slement 240 is cornected o first fiuid-transmitting element 830 by swivel
voke/block o-rings 915, swivel yoke flush sockets 916, and swivel yoke pressure plugs 817,

Yoke screws 911 hold swivel yoke portions 814 and secondary assembly post 841 together.

Third fluid-transmitting element 950 includes: a secondary swivel comnector assembly joint
block 951 and female and male swivel yoke fluid couplers 919 and 920, Third fluid-
transmitling elemeant 8950 is connectad to second flud-transmitiing elemeant 840 by mnsertion of
secondary swivel connector assembly post 841 into secondary swivel connector assembly
joint biock 881 and sealed with swivel yoke/block o-rings 852

Alternatively primary swivel connector assembly post 801 may be part of first fluid-transmitting
element 930 of swivel connector assembly 900. Altarnatively primary swivel connector
assembly post 801 may be formed as an additional fluid-transmitting element, in this case, a
fourth fluid-transmitting element. Note that any part of swivel connector assembly 900
generally and fluid-transmitting elements 930, 940 or 950 specifically may be formed as part

of gither a different fluid-transmitting slement or too] 1.

Advantagecusly first fluid-ransmitting element 930 s rolatable 3607 about first axis Agoo,
second fluid-ransmitting elemeant 140 is rotatable 3607 about second axis Bqoo, and third fluid-
transmitting elemant is rotatable less than 380° about third axis Cioo (a8 limited by housing 2}
Swivel connector assembly 100 allows for freadom of movement of tool 1, swivel connector
assembly 100 andfor the fluiddransmitting lines to avoid any portion of such from interfering
with a fastener tightening or ioosening application. it avoids increasing the dimensions of ool
1 reiative 1o the fastener tightening or loosening application. Swivel connector assembly 100
is positionable such that it is not visible when an operator views tool 1 from an opposite side.

And the operator can easily untangle the fluiddransmitting lines during tool 1 operation.

Note that portions of swivel connector assembly 900, for example second and third fiuid-
transmitling slements 940 and S50, may bes substitited for or added 1o portions of swivel
connector assembly 100, for example third fluid-transmitting elements 140 and 150, In this

case swivel connector assembly 100 would include a fourth fluid-transmitting element
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rotatable 360° about a fourth axis, substantially perpendicular fo third axis Cyao.

Note that first, second, third and/or fourth fluid-fransmitting elements may be limited to rotate
less than or allowed fo rotate more- than that which is stated. Note that first, second, third
and/or fourth fluid-transmitting elements may rotatable at angle intervals, for example avery
30°, 45°, 60°, 90° and/or 180°, and/or allowed to rotate continuously, Note that first, second,
third (and/or fourth) axes may be more or less than substantially perpendicular to each other.

Note that first and second fluid conduits 121 and/for 921 and/or 122 andfor 922 may
incorporate any known components, geometries and/or characterisfics, particularly as
discussed in the patents mentioned in the above section Cross Reference to Related Patents.

Note that tool 1 and/or swivel connector assembly 100 and/or 900 may incorporate any
known components, geometries and/or characteristics, particularly as discussed in the
patents mentioned in the above section Cross Reference to Related Patents.

It will be understood that each of the elements described above, or two or more together, may
also find a useful application in other types of constructions differing from the types described
above. The features disclosed in the foregoing description, or the following claims, or the
accompanying drawings, expressed in their specific forms or in terms of a means for
performing the disclosed function, or a method or process for attaining the disclosed result, as
appropriate, may, separately, or in any combination of such features, be utilized for realizing

the invention in diverse forms thereof.
While the invention has been illustrated and described as embodied in a fluid operated tool, it
is not intended to be limited to the details shown, since various modifications and structural

changes may be made without depatrting in any way from the spirit of the present invention.

Without further analysis, the foregoing will so fully reveal the gist of the present invention that

CA 2846467 2019-01-04
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others can, by applying current knowledge, readily adapt it for various applications without
omitting features that, from the standpoint of prior art, fairly constitute essential characteristics
of the generic or specific aspects of this invention.

When used in this specification and claims, the terms “comprising’, “including”, “having” and
variations thereof mean that the specified features, steps or integers are included. The terms

are not to be interpreted to exclude the presence of other features, steps or components.

What is claimed is:
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CLAIMS:

1. An apparatus for supplying a fluid to a device for tightening or loosening
fasteners including:

a first fluid-transmitting element rotatably connectable with a housing of the
device 360° about a first axis;

a second fluid-transmitting element rotatably connectable with the first element
360° or less about a second axis;

a third fluid-transmitting element rotatably connectable with the second element
360° or less about a third axis and connectable with a fluid-transmitting line; and

first and second fluid conduits that transfer fluid to and from the device and the

fluid-transmitting line through the first, second and third elements.

2, An apparatus according to claim 1 including:
wherein the second axis is perpendicular to the first axis; and

wherein the third axis is perpendicular to the second axis.

3. An apparatus according to claim 1 wherein the first element is connectable with
either a side of the device housing or a reaction support portion of the device housing.

4, An apparatus according to claim 1 wherein the first element is rotatably
connectable with a reaction support portion about the first axis of the device housing

and wherein the first axis is parallel to an outer surface of the device housing.

5. An apparatus according to claim 1 wherein the apparatus is positionable such
that it avoids contact with any unintended portion of the device or the fluid-

transmitting lines and interference with a fastener tightening or loosening application.

6. An apparatus according to claim 3 including:
a fourth fluid-transmitting element rotatably connectable with the third element
about a fourth axis perpendicular to the third axis and connectable with a fluid-

transmitting line; and
10
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wherein first and second fluid conduits that transfer fluid to and from the device
and the fluid-transmitting line through the first, second, third and fourth elements.

7. An apparatus according to claim 6 wherein the fourth axis is perpendicular to
the third axis.

8. An apparatus according to claim 7 wherein the fourth element is rotatable 360°
about the fourth axis.

9. An apparatus according to claim 3 wherein the first element is connectable
with the side of the device housing and the first axis is perpendicular to an outer
surface of the device housing.

10.  An apparatus according to claim 9 wherein:
the first element is rotatable 360° about the first axis;
the second element is rotatable less than 360° about the second axis; and
the third element is rotatable 360° about the third axis.

11.  An apparatus according to claim 1 wherein: the first element is attachable
separately, individually and independently to the device housing; the second element is
attachable separately, individually and independently to the first element; and the third

element is attachable separately, individually and independently to the second element.

12.  An apparatus according to claim 1 wherein the device is either pneumatically

or hydraulically driven.

13. A device for tightening or loosening fasteners having an apparatus for supplying
a fluid to the device according to any one of claims 1, 2, 3, 4, 5, 11 or 12.

11
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