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(57) Abstract: A pipe end machining device configured to machine an end of a pipe includes an outer housing having a spindle ro-

tatably mounted therein, tool carriers are mounted on the spindle, a

hub assembly attached to the outer housing, a vertical adjustment

assembly attached to the hub assembly and to the outer housing, and a drive assembly configured to rotate the spindle and tool carri-
ers. The vertical adjustment assembly adjusts the upward and downward position of the cutting tools relative to the pipe. The hub as-
sembly mounts the device to the pipe and fixes the relative upward or downward position of the cutting tools relative to the pipe,
thereby preventing vibration and chatter when the device is cutting a planar surface on the end of the pipe.
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PIPE END MACHINING DEVICE

[001] This application claims the domestic priority of United States Provisional
Application Serial No. 62/190,315, filed on July 9, 2015 and United States Non-
Provisional Application Serial No. 15/185,428, filed on June 17, 2016, the contents of

which are incorporated herein in its entirety.

FIELD OF THE DISCLOSURE

[002] The present disclosure generally relates to a pipe end machine device

configured to form a planar cut or a bevel cut on a hollow member, such as a pipe.

BACKGROUND

[003] Extended piping requires that shorter lengths of pipe be welded together
end to end to form a longer section and prior to joining two lengths together. The
mated ends must be machined to receive a weld. Machines that bevel the end of a
length of pipe engage the inner surface of the pipe and retain the machine rigid
with respect to the pipe. The machine includes a rotating member with a cutting
end. Some machines can be configured to automatically cut a bevel at a fixed
angle, for example, cut at ten degrees. Other machines move the tool radially at a

fixed rate and provide a manually operable feed screw for moving the tool axially.
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SUMMARY

[004] In one aspect, a pipe end machining device configured to machine an end of a
pipe is provided. The pipe end machining device includes an outer housing having a
spindle rotatably mounted therein, tool carriers are mounted on the spindle, a hub
assembly attached to the outer housing, a vertical adjustment assembly attached to the
hub assembly and to the outer housing, and a drive assembly configured to rotate the
spindle and tool carriers.

[005] According to an aspect, the vertical adjustment assembly adjusts the upward
and downward position of the cutting tools relative to the pipe.

[006] According to an aspect, the hub assembly mounts the device to the pipe and
fixes the relative upward or downward position of the cutting tools relative to the
pipe, thereby preventing vibration and chatter when the device is cutting a planar
surface on the end of the pipe.

[007] The scope of the present disclosure is defined solely by the appended claims

and is not affected by the statements within this summary.

DESCRIPTION OF THE DRAWINGS

[008] FIG. 1 is a perspective view of a pipe end machining device mounted on a
pipe according to present disclosure;

[009] FIG. 2 is aside elevation view of the pipe end machining device mounted on
the pipe;

[0010] FIG. 3 is a perspective view of the pipe end machining device;
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[0011] FIG. 4 is a cross-sectional view of the pipe end machining device in a first
position;

[0012] FIG. 5 is an enlarged partial cross-sectional view of the pipe end machining
device in the first position;

[0013] FIG. 6 is a cross-sectional view of the pipe end machining device in a second
position;

[0014] FIG. 7 is an enlarged partial cross-sectional view of the pipe end machining
device in the second position;

[0015] FIG. 8 is an alternate cross-sectional view of the pipe end machining device in
the second position;

[0016] FIG. 9 is a perspective view of a hub assembly which forms part of the pipe
end machining device;

[0017] FIG. 10 is a side elevation view of the hub assembly;

[0018] FIG. 11 is a cross-sectional view of the hub assembly; and

[0019] FIG. 12 is a perspective view of a locking assembly which forms part of the
pipe end machining device;

[0020] FIG. 13 is an alternative perspective view of the locking assembly;

[0021] FIG. 14 is a perspective view of a portion of the locking assembly, with a

chuck leg of the locking assembly removed;
[0022] FIG. 15 is a perspective view of the chuck legs of the locking assembly; and

[0023] FIG. 16 is an alternate perspective view of the chuck legs of the locking

assembly.
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[0024] DETAILED DESCRIPTION

[0025] Referring to FIGS. 1 and 2, a pipe end machining device 20 configured to
machine an end of a pipe P is provided. The pipe end machining device 20 can be
used to cut a planar surface on the end of the pipe P using cutting tools 22 mounted on
tool carriers 24, or can be used to cut a beveled surface of the end of the pipe P. Ifa
planar surface is being cut, the pipe end machining device 20 is held vertically
stationary relative to the pipe P, while the cutting tools 22 are moved radially relative
to the pipe P. If a beveled surface is being cut, portions of the pipe end machining
device 20 are moved vertically relative to the pipe P, while the cutting tools 22 are
moved radially relative to the pipe P. While the terms upper, upward, lower,
downward, vertical and the like are used herein, these terms are used for ease in
describing the pipe end machining device 20 and do not denote a required orientation
for use.

[0026] With reference to FIG. 4, the pipe end machining device 20 includes an outer
housing 26 having a spindle 28 rotatably mounted therein, the tool carriers 24 are
mounted on the spindle 28, a hub assembly 30 attached to the outer housing 26, a
vertical adjustment assembly 32 attached to the hub assembly 30 and to the outer
housing 26, and a drive assembly 34, see FIG. 8, used to rotate the spindle 28 and tool
carriers 24. The vertical adjustment assembly 32 is used to adjust the upward and
downward position of the cutting tools 22 relative to the pipe P. The hub assembly 30
is used to mount the pipe end machining device 20 to a fixture (not shown) mounted

on the pipe P and to fix the relative upward or downward position of the cutting tools
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22 relative to the pipe P, thereby preventing vibration and chatter when the pipe end
machining device 20 is cutting a planar surface on the end of the pipe P.

[0027] As best shown in FIG. 5, the outer housing 26 has an upper end 26a, a lower
end 26b and a cavity 36 formed therein. The upper and lower ends 26a, 26b are open
such that passageways are defined therethrough. The outer housing 26 has a collar 40
extending inwardly into the cavity 36. The collar 40 has a passageway formed
therethrough. A plurality of splines 41 are formed on the wall forming the
passageway in the collar 40.

[0028] The spindle 28 is mounted within the cavity 36 of the outer housing 26. The
spindle 28 has an upper end 28a, a lower end 28a and a cavity 44 formed therein. The
upper and lower ends 28a, 28b are open such that passageways are defined
therethrough.

[0029] The tool carriers 24 are mounted to the lower end 28a of the spindle 28 and
extend outwardly therefrom and outwardly from the outer housing 26. The spindle 28
and the tool carriers 24 are rotatable relative to the outer housing 26 via bearings 42
(which form part of the drive assembly 32) mounted between the spindle 28 and the
outer housing 26. The spindle 28 and tool carriers 24 are driven by drive assembly 34
to rotate relative to outer housing 26. Such a drive assembly 34 may be made in
accordance with the description in United States provisional application Serial No.
62/188,148 filed on July 2, 2015, the disclosure of which is incorporated herein by
reference in its entirety. Each tool carrier 24 includes cutting tools 22 which are used

to cut the end of the pipe P and to form a bevel on the end of the pipe P. The cutting
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tools 22 on the tool carriers 24 can be moved inwardly and outwardly relative to the
spindle 28 to cut the pipe P during operation as is known in the art.

[0030] The hub assembly 30 is best shown in FIGS. 9-14. The hub assembly 30 is
mounted within the cavity 44 of the spindle 28 and extends through the open upper
and lower ends 28a, 28b. The hub assembly 30 and has a first end fixedly connected
to the fixture mounted within the pipe P, and a second end connected to an upper end
of the outer housing 26. After completion of the cut, the hub assembly 30 is
disconnected from the fixture for removal of the pipe end machining device 20 from
the pipe P. The hub assembly 30 is rotatable relative to the outer housing 26. The
hub assembly 30 can be moved relative to the fixture in order to move the outer
housing 26, the spindle 28 and the tool carriers 24 vertically relative to the fixture and
to the pipe P to which the fixture is attached. The hub assembly 30 can be locked in
position to prevent the vertical movement of the outer housing 26, the spindle 28 and
the tool carriers 24 relative to the fixture and to the pipe P. When the hub assembly
30 is locked into position, this aids in minimizing vibration and chatter during
operation of the pipe end machine device 20 when a planar cut is being formed on the
end of the pipe P.

[0031] The hub assembly 30 includes a mounting assembly 46 which is fixedly
attached to the fixture and is used to mount the pipe end machining device 20 to the
pipe P, a hub 48 mounted on the mounting assembly 46, and a locking assembly 50,
see FIGS. 12-14, which is used to fix the vertical position of the outer housing 26, the
spindle 28 and the tool carriers 24 relative to the mounting assembly 46 and thus

relative to the fixture and the pipe P. The outer housing 26, the spindle 28 and the
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tool carriers 24 can be rotated relative to the hub assembly 30 whether the hub
assembly 30 is a locked condition or in an unlocked condition.

[0032] The mounting assembly 46 includes a lower plate or flange 52, a plurality of
splined shafts 54 fixedly mounted between the lower flange 52 and an upper plate 56,
and an elongated stem 60 extending upwardly from the upper plate 56 and affixed to
the upper plate 56. The lower plate or flange 52 is connected to the fixture and the
mounting assembly 46 is stationary relative to the fixture and the pipe P during use.
[0033] The stem 60 has an elongated passageway 62 which extends from an open
upper end 60a of the stem 60 downwardly. The passageway 62 may extend through
the stem 60. The passageway 62 may be cylindrical. The exterior surface of the stem
60 has an upper portion which has a spiral feed screw thread form 64 thereon and an
intermediate portion which has series of vertical splines 66.

[0034] The splines 41, see FIG. 5, on the collar 40 of the outer housing 26 mate with
the splines 66 on the stem 60. This mating allows vertical movement of the outer
housing 26 relative to the hub assembly 30 and thus the pipe P, but prevents the
rotation of the outer housing 26 relative to the hub assembly 30 and the pipe P.
[0035] The hub 48 is mounted on each splined shaft 54 by bushings 68, see FIG. 11,
such that the shafts 54 extend through the hub 48, and the hub 48 is capable of vertical
movement along the splined shafts 54. As shown, three splined shafts 54 are
provided. The centerlines of the splined shafts 54 form a circle on the flange 52 and
on the upper plate 56. This provides a rigid and stable platform for the hub 48. The
hub 48 is connected to the spindle 28 by a plurality of bearings 70, see FIG. 4, such

that the spindle 28 is rotatable relative to the hub 48, but moves vertically with the
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hub 48. FIG. 4 shows the hub 48, spindle 28 and tool carriers 24 in a first position,
and FIG. 6 shows the hub 48, spindle 28 and tool carriers 24 in a second position.
[0036] As shown in FIGS. 11-14, the locking assembly 50 includes an elongated
mandrel 72 having an upper end 72a, a lower end 72b, an outer surface 72c and a
passageway 74 extending therethrough, an elongated feed shaft 76 extending through
the passageway 74 of the mandrel 72, the shaft 76 having an upper threaded end 76a
and a lower end 76b, an end cap 78 attached to the lower end 76b of the shaft 76 and
forming an enlarged end of the shaft 76, a plurality of chuck legs 80 having an upper
end 80a seated within grooves 88 on the mandrel 72 and a lower end 80b seated on
the end cap 78, a bearing 84 seated on the upper end 72a of the mandrel 72, and a nut
86 threadedly attached to the upper end 76a of the shaft 76, the nut 86 being
sandwiched between the mandrel 72 and an inner race of the bearing 84. The nut 86
is affixed to the inner race of the bearing 84.

[0037] The mandrel 72 has a plurality of spaced apart grooves 88 on an exterior
surface thereof. Each groove 88 has an inner wall 90 which commences at the lower
end 72b of the mandrel 72 and extends upwardly therefrom. Each inner wall 90
angles outwardly relative to the centerline of the mandrel 72 from the lower end 72b
to an upper end 90a of the inner wall 90. Each groove 88 further has a pair of side
walls 92, 94 which extend parallel to the centerline of the mandrel 72. A protrusion
96 extends outwardly from the side wall 92 into each groove 88. The mandrel 72 may
be cylindrical.

[0038] The end cap 78 has a plurality of spaced apart recesses 98 which hold the

lower end of a respective chuck leg 80.
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[0039] As best shown in FIGS. 15 and 16, each chuck leg 80 is wedge-shaped having
an inner surface 100, an outer surface 102 and opposing side surfaces 104, 106
extending between the inner and outer surfaces 100, 102. The inner surface 100 of
each chuck leg 80 has an angled portion 101 which mirrors the shape of the inner wall
90 and is adapted to slide along the inner wall 90 of the respective groove 88 in which
it is mounted. One of the opposing side walls 104 of each chuck leg 80 has a channel
108 which extends along the side wall from an upper end 80a of the chuck leg 80 to a
lower end 80b of the chuck leg 80. The outer surface 102 corresponds to the shape of
the wall forming the passageway 74 of the mandrel 72. The outer surface 102 has
knurling or a coating to roughen the outer surface 102.

[0040] As shown in FIG. 12, the lower end 80b of each chuck leg 80 seats within the
recess 98 in the end cap 78. The protrusions 96 within the grooves 88 engage within
the channels 108 in the respective chuck leg 80. The chuck legs 80 can move
vertically relative to the mandrel 72 such that that the outer surface 102 is aligned
with the outer surface 72¢ of the mandrel 72, or such that the outer surface 102 is
offset from the outer surface 72¢ of the mandrel 72.

[0041] When the nut 86 is rotated, the shaft 76 translates vertically since the nut 86 is
vertically stationary relative to the outer housing 26. The locking assembly 50 can be
moved to a locked position or to an unlocked position by rotating the nut 86. To
move to the locked position, the nut 86 is rotated to move the shaft 76 upwardly,
which causes the end cap 78 and chuck legs 80 move upwardly relative to the mandrel
72. The chuck legs 80 slide upwardly along the grooves 88 which causes the chuck

legs 80 to move outwardly from the mandrel 72 and toward the stem 60. The
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protrusions 96 slide along the channels 108. The chuck legs 80 are moved outwardly
from the mandrel 72 until the outer surfaces 102 engage the inner wall forming the
passageway 62 of the stem 60 to lock the locking assembly 50 into a locked position.
This locked position fixes the bearing 84 in place vertically relative to the fixture
since the locking assembly 50 is now fixed into position relative to the mounting
assembly 46. The coating or knurling on the outer surfaces 102 of the chuck legs 80
aid in preventing the mandrel 72, the shaft 76, the end cap 78 and the chuck legs 80
from sliding relative to the stem 60 when in the locked position. In the unlocked
position, the nut 86 is rotated to move the shaft 76 downwardly, which causes the end
cap 78 and chuck legs 80 move downwardly relative to the mandrel 72. The chuck
legs 80 slide downwardly along the grooves 88 which causes the chuck legs 80 to
move inwardly from the stem 60 and toward the mandrel 72. Once the outer surfaces
102 of the chuck legs 80 are no longer engaged with the inner wall forming the
passageway 62 of the stem 60, the locking assembly 50 is unlocked. This unlocked
position does not fix the bearing 84 in place vertically relative to the fixture since the
locking assembly 50 is moveable relative to the mounting assembly 46.

[0042] As shown in FIGS. 4 and 6, the vertical adjustment assembly 32 includes a cap
110 affixed to the outer race of the bearing 84 of the locking assembly 50, anut 112
affixed to the cap 110 and engaged with the spiral feed screw thread form 64 on the
mandrel 72, a bearing 114 having an inner race affixed to the nut 112 and an outer
race affixed to the upper end 26a of the outer housing 26, and structure 116a, 116b

configured to allow rotation of the cap 110.

10
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[0043] When the cap 110 is rotated, the outer race of the bearing 84 of the locking
assembly 50 rotates around the nut 86 and the shaft 76 of the locking assembly 50,
and the affixed nut 112 rotates around the spiral feed screw thread form 64 on the
mandrel 72 causing the nut 112 to translate vertically. The nut 112 rotates relative to
the outer housing 26 via bearing 114. Since the outer housing 26 is rotationally fixed
to the mandrel 72 via the engagement between the splines 41, 66, this causes the outer
housing 26 to translate vertically, which causes the attached spindle 28 and tool
carriers 24 to translate vertically. During this vertical movement, the tool carriers 24
are rotatable relative to the pipe P and the cutting tools 22 can translate radially
relative to the tool carriers 24 to bevel the end of the pipe P. In order for this vertical
translation to occur, the locking assembly 50 must be in the unlocked position.
[0044] If the locking assembly 50 is in the locked position, the pipe end machining
device 20 cannot be translated vertically as the vertical position of the bearing 114 is
affixed relative to the fixture. The tool carriers 24 are still rotatable relative to the
pipe P and the cutting tools 22 can translate radially relative to the tool carriers 24 to
plane the end of the pipe P. The locking of the locking assembly 50 aids in
minimizing vibration and chatter during the planing operation.

[0045] The structure 116a, 116b configured to rotate the cap 110 may include a
handle 116a in an embodiment which allows an operator to manually rotate the cap
110, or may include an autodrive 116b in an embodiment as disclosed in United
States Patent No. 9,114,458, the disclosure of which is incorporated herein by

reference in its entirety.

11
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[0046] The Abstract of the disclosure is provided to allow the reader to quickly
ascertain the nature of the technical disclosure. It is submitted with the understanding
that it will not be used to interpret or limit the scope or meaning of the claims. In
addition, in the foregoing Detailed Description, it can be seen that various features are
grouped together in various embodiments for the purpose of streamlining the
disclosure. This method of disclosure is not to be interpreted as reflecting an
intention that the claimed embodiments require more features than are expressly
recited in each claim. Rather, as the following claims reflect, inventive subject matter
lies in less than all features of a single disclosed embodiment. Thus, the following
claims are hereby incorporated into the Detailed Description, with each claim
standing on its own as a separately claimed subject matter.

[0047] While various embodiments of the disclosure have been described, it will be
apparent to those of ordinary skill in the art that other embodiments and
implementations are possible within the scope of the disclosure. Accordingly, the
disclosure is not to be restricted except in light of the attached claims and their

equivalents.

12
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CLAIMS:
1. A pipe end machining device capable of machining an end of a pipe,
comprising:

an outer housing;

a spindle mounted within the outer housing and carrying tool supports and
cutting tools, the spindle being rotatable relative to the outer housing;

a hub assembly mounted within the spindle, the hub assembly including

a mounting assembly including an upper plate, a lower plate, and three
shafts extending between the upper and lower plates, the lower plate capable of being
attached to the pipe;

a stem extending from the upper plate and connected to the spindle by
an interengagement of the stem and spindle, the interengagement configured to allow
the spindle to move linearly relative to the stem, but preventing rotational movement
of the spindle relative to the stem, and

a hub mounted on the three shafts and between the first and second
plates, the hub being moveable relative to the three shafts, the hub being connected to
the spindle by an interengagement between the hub and the spindle, the
interengagement configured to allow the spindle to rotate relative to the hub and move

linearly with the hub.

2. The pipe end machining device of claim 1, wherein each shaft is splined.

13
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3. The pipe end machining device of claim 2, wherein each shaft has a centerline,

and the centerlines of the shafts form a circle on the upper and lower plates.

4. The pipe end machining device of claim 3, further comprising at least one

bushing between the splined shafts and the hub.

5. The pipe end machining device of claim 4, wherein the interengagement

between the hub and the spindle is provided by a plurality of bearings.

6. The pipe end machining device of claim 1, wherein each shaft has a centerline,

and the centerlines of the shafts form a circle on the upper and lower plates.

7. The pipe end machining device of claim 1, further comprising at least one

bushing between the shafts and the hub.

8. The pipe end machining device of claim 1, wherein the interengagement

between the hub and the spindle is provided by a plurality of bearings.

9. The pipe end machining device of claim 1, wherein the interengagement

between the stem and spindle is provided by a plurality of splines.

14
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10. The pipe end machining device of claim 1, further comprising a locking
assembly, the locking assembly configured to fix a vertical position of the outer

housing, the spindle and the tool carriers relative to the mounting assembly.

11.  The pipe end machining device of claim 1, wherein the stem includes a wall
forming a passageway, and further comprising a locking assembly comprising

a mandrel mounted within the passageway of the stem, the mandrel being
moveable relative to the stem, the mandrel having a lower end and an upper end, a
plurality of grooves extending upwardly along the mandrel from the lower end, each
groove having an angled wall,

a feed shaft extending through the mandrel, the feed shaft having an enlarged
end,

a chuck leg mounted in each groove, the chuck leg being moveable relative to
the mandrel and the stem, each chuck leg having an inclined inner surface which
mates with the angled wall of the respective groove and an outer surface which is
configured to engage the wall forming the passageway in the stem, each chuck leg
being engaged with the enlarged end of the feed shaft, and

a nut threadedly connected to the feed shaft, the nut being attached to the
spindle such that the spindle is rotatable relative to the nut, but moves linearly with

the nut.

15
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12. A pipe end machining device capable of machining an end of a pipe,
comprising:

an outer housing;

a spindle mounted within the outer housing and carrying tool supports and
cutting tools, the spindle being rotatable relative to the outer housing;

a mounting assembly capable of being attached to the pipe;

a stem extending from the mounting assembly and connected to the spindle by
an interengagement of the stem and spindle, the interengagement configured to allow
the spindle to move linearly relative to the stem, but preventing rotational movement
of the spindle relative to the stem; and

a locking assembly attached to the stem, wherein the locking assembly is
configured to fix the vertical position of the outer housing, the spindle and the tool

carriers relative to the mounting assembly.

13.  The pipe end machining device of claim 12, further comprising a handle
attached to the locking assembly, wherein, in use, an operator rotates the handle to

activate the locking assembly.

14, The pipe end machining device of claim 12, wherein the stem includes a wall
forming a passageway, and the locking assembly comprises:
a mandrel mounted within the passageway of the stem, the mandrel being

moveable relative to the stem, the mandrel having a lower end and an upper end, a

16
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plurality of grooves extending upwardly along the mandrel from the lower end, each
groove having an angled wall,

a feed shaft extending through the mandrel, the feed shaft having an enlarged
end,

a chuck leg mounted in each groove, the chuck leg being moveable relative to
the mandrel and the stem, each chuck leg having an inclined inner surface which
mates with the angled wall of the respective groove and an outer surface which is
configured to engage the wall forming the passageway in the stem, each chuck leg
being engaged with the enlarged end of the feed shaft, and

a nut threadedly connected to the feed shaft, the nut being attached to the
spindle such that the spindle is rotatable relative to the nut, but moves linearly with

the nut.

15. The pipe end machining device of claim 14, further comprising a handle

attached to the nut, wherein, in use, an operator rotates the handle to rotate the nut.

16.  The pipe end machining device of claim 14, wherein three chuck legs are

provided.

17.  The pipe end machining device of claim 14, wherein each groove further
comprises a side wall which is angled relative to the angled wall, the side wall having
a protrusion extending therefrom, and wherein each chuck leg includes a channel, the

respective protrusion being seated within the respective channel.

17
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18.  The pipe end machining device of claim 12, wherein the stem includes a wall
forming a passageway, and the locking assembly comprises:

a mandrel mounted within the passageway of the stem, the mandrel being
moveable relative to the stem, the mandrel having a lower end and an upper end, a
plurality of grooves extending upwardly along the mandrel from the lower end,

a feed shaft extending through the mandrel,

a wedge-shaped chuck leg mounted in each groove, the chuck leg being
moveable relative to the mandrel and the stem, each chuck leg being engaged with the
feed shaft, and

a nut threadedly connected to the feed shaft, the nut being attached to the
spindle such that the spindle is rotatable relative to the nut, but moves linearly with

the nut.

19.  The pipe end machining device of claim 18, further comprising a handle

attached to the nut, wherein, in use, an operator rotates the handle to rotate the nut.

20.  The pipe end machining device of claim 18, wherein each groove comprises
an angled wall and a side wall which is angled relative to the angled wall, the side
wall having a protrusion extending therefrom, and wherein each chuck leg includes a

channel, the respective protrusion being seated within the respective channel.

18
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