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Fig. 1

conventional die carrier, a die adapter, and an alternate die that is not configured
to directly engage die receptacles of the conventional die carrier. The die adapter
is secured to the conventional die carrier, and the alternate die is secured to the
die adapter. The die adapter includes a receiving slot and one or more lobes. Each
lobe is slidingly secured within one of the die receptacles of the conventional die
carrier. Each lobe has an outer surface that is reciprocal to the die receptacles.
The alternate die is slidingly secured within the receiving slot of the die adapter.

[Continued on next page]
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DIE ADAPTER AND METHOD

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application is a nonprovisional of, and claims the benefit of and priority to,
U.S. Provisional Patent Application No. 63/385,803, filed on February 22, 2023, which is

incorporated herein by reference in its entirety.
BACKGROUND

[0002] Gripping machines, such as iron roughnecks, are used in the oil and gas industry
for making up and breaking apart tubular connections. The gripping machines hold the tubular
segments by engaging the outer surface of each tubular segment with gripping surfaces of dies
secured within die carriers. Each conventional die carrier used in a gripping machine is
configured to receive and retain dies that have a particular shape and/or configuration. Certain
types of dies may not provide the desired gripping performance in some applications. For
example, certain cylindrical dies may rotate within die receptacles of conventional die carriers,
which can reduce the die’s ability to grip the outer surface of a tubular segment. Accordingly,
distinct types of dies may be desired in certain applications. However, if a user wishes to use a
die that does not fit or cooperate with the conventional die carrier secured to the gripping
machine, the user is required to remove the conventional die carrier from the gripping machine
and replace it with a different die carrier that is configured to accommodate the desired die.
One disadvantage of this process is the cost of the new die carrier for the desired die. Another
disadvantage of this process is the time required to replace the die carrier connected to the

gripping machine with the new die carrier.

[0003] Accordingly, there is a need for a device and method for using a different die
without disconnecting and/or replacing a conventional die carrier that is secured to a gripping

machine.
BRIEF DESCRIPTION OF THE DRAWING VIEWS

[0004] Fig. 1 is an exploded perspective view of an adapted die carrier assembly

including a die adapter and a conventional die carrier.

[0005] Fig. 2 is a detail view taken from section A in Fig. 1.
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[0006] Fig. 3 is a perspective view of the die adapter.
[0007] Fig. 4 is a front view of the die adapter.
[0008] Fig. 5 is a top view of the die adapter.
[0009] Fig. 6 is a front view of the adapted die carrier assembly in Fig. 1.
[0010] Fig. 7 is a top view of the adapted die carrier assembly.
[0011] Fig. 8 is a side view of the adapted die carrier assembly.

[0012] Fig. 9 is a perspective schematic view of two adapted die carrier assemblies in

use for gripping a pipe segment.

[0013] Fig. 10 is a top schematic view of the two adapted die carrier assemblies

engaging the pipe segment.

[0014] Fig. 11 is a sectional view of the two adapted die carrier assemblies engaging

the pipe segment taken along line B—B in Fig. 10.

[0015] Fig. 12 is an exploded perspective view of an adapted die carrier assembly in

which two alternate dies are retained in the die adapter.
[0016] Fig. 13 is a perspective view of the adapted die carrier assembly in Fig. 12.
DETAILED DESCRIPTION OF SELECTED EMBODIMENTS

[0017] An adapted die carrier assembly includes a die adapter and a conventional die
carrier of a gripping device, such as an iron roughneck. The conventional die carrier includes
one or more die receptacles each designed to receive a particular die having a gripping surface
configured to engage and grip an object, such as a pipe. In the adapted die carrier assembly,
the die adapter engages the conventional die carrier’s one or more die receptacles. The die
adapter also receives and retains an alternate die, which is not configured to engage the die
receptacles of the conventional die carrier. In some embodiments, a die spacer or an adapter
plate secures the alternate die to the die adapter, and one or more retaining plates secure the die
adapter to the conventional die carrier. In certain embodiments, the die adapter receives and

retains two or more alternate dies, each of which is not configured to engage the die receptacles
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of the conventional die carrier. Figs. 1 — 13 illustrate embodiments of the adapted die carrier

assembly and the die adapter.

[0018] With reference to Figs. 1 — 2, adapted die carrier assembly 10 includes
conventional die carrier 12, die adapter 30, and alternate die 50. Die adapter 30 is slidingly
connected to conventional die carrier 12, with alternate die 50 slidingly connected to die
adapter 30. In the illustrated embodiment, die spacer 60 secures alternate die 50 to die adapter
30, while retaining plates 20 secure die adapter 30 to conventional die carrier 12. Some
embodiments of adapted die carrier assembly 10 include other mechanisms for securing
alternate die 50 to die adapter 30 and for securing die adapter 30 to conventional die carrier 12.
In this way, adapted die carrier assembly 10 modifies conventional die carrier 12 for use with
at least one alternate die 50, which is not configured to directly engage conventional die carrier

12.

[0019] Conventional die carrier 12 may include one or more die receptacles 14 and a
central recess 18. The die receptacles 14 are each configured to receive a conventional die. In
some embodiments, die receptacles 14 may have a lower surface 16, an open upper end, a side
surface that has a generally cylindrical shape, and an opening extending from the lower surface
16 to the open upper end. In these embodiments, the die receptacles 14 are each configured to
receive a conventional die that has a generally cylindrical shape. In the illustrated embodiment,

conventional die carrier 12 includes two die receptacles 14.

[0020] Referring now to Figs. 3 — 5, die adapter 30 includes one or more lobes 34
extending from lower end 31 of die adapter 30 to upper end 32 of die adapter 30. Each lobe 34
has an outer surface that is reciprocal in shape to the shape of the die receptacles 14 of
conventional die carrier 12. In this way, each lobe 34 is configured to slidingly engage one of
the die receptacles 14 of conventional die carrier 12. In the illustrated embodiment, die adapter
30 includes two lobes 34, each having a generally cylindrical outer surface. In other
embodiments, lobes 34 may have outer surfaces with other shapes reciprocal to the die
receptacles 14, such as elliptical, square, triangular, polygonal, or any other shape. Die adapter
30 may also include central protrusion 38, which optionally extends the entire length from
lower end 31 to upper end 32. Central protrusion 38 may have a profile that is reciprocal to a
profile of central recess 18 of conventional die carrier 12. In this way, central protrusion 38 is

configured to slidingly engage the central recess 18 of conventional die carrier 12. Central
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protrusion 38 and both lobes 34 may be positioned on a rear side of die adapter 30, with lobes

34 extending to and defining the sides of die adapter 30.

[0021] With reference still to Figs. 3 — 5, a front side of die adapter 30 includes
receiving slot 40. Receiving slot 40 extends from the upper end 32 of die adapter 30 to lower
surface 47. Receiving slot 40 may include tapered side surfaces 42, which provide a width that
varies across the depth of the receiving slot 40. Specifically, the width may increase from the
front surface of die adapter 30 to the back surface of receiving slot 40. In other words, the
receiving slot’s inner portion has a larger width than the receiving slot’s outer portion.
Receiving slot 40 has an open face between tapered side surfaces 42 at the front surface of die
adapter 30. Optionally, the lower portion 44 of receiving slot 40 may include expansion pockets
46 on both sides of receiving slot 40. In this way, the lower surface 47 of the receiving slot 40
has a larger width than the open upper end of the receiving slot 40. The expansion pockets 46
may allow a lower surface of alternate die 50 to directly engage the lower surface 47 of
receiving slot 40 regardless of the manufacturing radius of the lower corners of alternate die

50 (shown in Fig. 6).

[0022] In some embodiments, die adapter 30 further includes bore 48 extending from
the back surface of receiving slot 40 to a rear surface of die adapter 30. In certain embodiments,
bore 48 has a threaded surface configured to engage the threads of fastener 49 (shown in Figs.
1 and 2). Fastener 49 may be a screw, bolt, or any other threaded cylindrical device. In one

embodiment, fastener 49 is a flat-tip set screw.

[0023] With reference now to Fig. 2, alternate die 50 of adapted die carrier assembly
10 may include tapered side surfaces 52 extending from lower end 54 to upper end 56. Tapered
side surfaces 52 of alternate die 50 may have a reciprocal shape and configuration to tapered
side surfaces 42 of receiving slot 40 in die adapter 30. In this way in the illustrated embodiment,
die adapter 30 and its receiving slot 40 is configured to slidingly receive and retain alternate
die 50. Gripping surface 58 of alternate die 50 includes pyramid tooth projections. In the
illustrated embodiment, the pyramid tooth projections of gripping surface 58 extend from lower
end 54 to upper end 56. Additionally, gripping surface 58 may have a concave curved profile
that is generally reciprocal to an outer surface of a tubular segment for improved gripping
effectiveness. In other embodiments, alternate die 50 of adapted die carrier assembly 10 may
be any die configured for gripping a pipe or other surface that is not configured to be received

within die receptacles 14 of conventional die carrier 12. As used herein, “alternate die” means
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any gripping surface tool that does not fit into, or cannot be received and/or retained in, the

conventional die carrier of the adapted die carrier assembly.

[0024] Referring still to Fig. 2, die spacer 60 of adapted die carrier assembly 10 may
also include tapered side surfaces 62 extending from lower end 64 to upper end 66. Tapered
side surfaces 62 of die spacer 60 may have a reciprocal shape and configuration to tapered side
surfaces 42 of receiving slot 40 in die adapter 30. In this way in the illustrated embodiment,
die adapter 30 and its receiving slot 40 is configured to slidingly receive and retain alternate
die 50. In some embodiments, die spacer 60 includes bore 68 configured to receive fastener 49.
In certain embodiments, bore 68 of die spacer 60 includes a threaded surface configured to
engage the threaded external surface of fastener 49. In an assembled configuration, bore 68 of

die spacer 60 may align with bore 48 of die adapter 30.

[0025] Fig. 2 also illustrates retaining plates 20 of adapted die carrier assembly 10.
Each retaining plate 20 includes apertures 22. Each aperture 22 is configured to receive fastener
24 and optionally washer 26. Fasteners 24 may be screws, bolts, or any other suitable securing

mechanism as readily understood by skilled artisans.

[0026] With reference to Figs. 1 and 6, adapted die carrier assembly 10 is assembled
by slidingly connecting die adapter 30 to conventional die carrier 12. Specifically, each lobe
34 of die adapter 30 slides into one of the reciprocally shaped die receptacles 14 of conventional
die carrier 12 until lower end 31 of die adapter 30 directly engages bottom surfaces 16 of the
die receptacles 14 in conventional die carrier 12. Central protrusion 38 of die adapter 30 may
also slide into and engage reciprocally shaped central recess 18 of conventional die carrier 12.
Die adapter 30 is secured to conventional die carrier 12 by positioning retaining plates 20 over
upper end 32 of die adapter 30, then securing retaining plates 20 to conventional die carrier 12

with fasteners 24.

[0027] Next, alternate die 50 is slidingly connected to die adapter 30. Specifically,
alternate die 50 slides into receiving slot 40 of die adapter 30, with tapered side surfaces 52 of
alternate die 50 engaging tapered side surfaces 42 of receiving slot 40, until lower end 54 of
alternate die 50 directly engages lower surface 47 of receiving slot 40. As shown in Figs. 7 and
8, gripping surface 58 of alternate die 50 extends forward through the open face of receiving

slot 40 in the assembled configuration. In other embodiments, one or more additional alternate
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dies may be slid into receiving slot 40 of die adapter 30 above alternate die 50 in order to retain

two or more alternate dies with die adapter 30.

[0028] Finally, alternate die 50 is secured within receiving slot 40 of die adapter 30. In
the illustrated embodiment, alternate die 50 is secured within receiving slot 40 by sliding die
spacer 60 into receiving slot 40, with tapered side surfaces 62 of die spacer 60 engaging tapered
side surfaces 42 of receiving slot 40, until lower end 64 of die spacer 60 directly engages upper
end 56 of alternate die 50. Fastener 49 is secured through and engages bore 68 of die spacer 60
and bore 48 of die adapter 30 (shown in Fig. 11). In other embodiments, alternate die 50 may
be slidingly connected and/or secured to die adapter 30 before die adapter 30 is connected to
conventional die carrier 12. The alternate die may be any die configured for gripping a pipe or
other surface. In other embodiments, the alternate die may be secured to the die adapter without
a die spacer. For example, the alternate die may include a bore for receiving a fastener to secure

the alternate die to the die adapter without a die spacer.

[0029] Referring now to Figs. 9 — 11, adapted die carrier assembly 10 may be used in
a variety of gripping devices to grip an outer surface of an object. For example, two die carrier
assemblies 10 may be used in a gripping device to grip an outer surface of pipe segment 70.
For example, the gripping device may be an iron roughneck. Adapted die carrier assemblies 10
may be adapted upper jaws and/or adapted lower jaws of the iron roughneck. The gripping
device applies a force on each adapted die carrier assembly 10 in a direction toward pipe
segment 70 such that gripping surface 58 of alternate die 50 engages the outer surface of pipe
segment 70, such as for the purpose of holding pipe segment 70 stationary while it is secured

to, or disengaged from, a second pipe segment (not pictured).

[0030] Die adapter 30 enables use of an alternate die, such as alternate die 50, in a
gripping device, such as an iron roughneck, without removing or replacing an existing
conventional die carrier 12 that is already secured to the gripping device but configured for use
with a different type of die. Accordingly, a method of modifying a conventional die carrier 12
includes securing die adapter 30 to conventional die carrier 12 and securing alternate die 50 to

die adapter 30 to use alternate die 50 with conventional die carrier 12 in a gripping device.

[0031] Figs. 12 and 13 illustrate another embodiment of the adapted die carrier
assembly. Assembly 110 includes conventional die carrier 112, die adapter 130, two alternate

dies 150, and adapter plate 180. Conventional die carrier 112 includes die receptacles 114
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without a central recess. Die adapter 130 includes lobes 134, receiving slot 140, and upper
recess 146. Lobes 134 are reciprocal in shape to die receptacles 114. Alternate dies 150 include
tapered side surfaces 152. In the illustrated embodiment, tapered side surfaces 152 of alternate
dies 150 are spaced apart by less than the overall width of the alternate die 150. In this way,
tapered side surfaces 152 are disposed on a rear portion that slidingly engages receiving slot
140 of die adapter 130, while a forward portion of each alternate die 150 extends forward from
die adapter 130. In adapted die carrier assembly 110, two alternate dies 150 are secured within
receiving slot 140 of die adapter 130 by adapter plate 180, which may be secured within upper
recess 146 of die adapter 130 with fasteners engaging bores of adapter plate 180 and die adapter
130. Except as otherwise described, conventional die carrier 112, die adapter 130, alternate
dies 150, and retaining plates 120 in adapted die carrier assembly 110 have the same features
and function in the same way as conventional die carrier 12, die adapter 30, alternate dies 50,

and retaining plates 20 in adapted die carrier assembly 10.

[0032] Adapted die carrier assembly 110 may be assembled by sliding lobes 134 of die
adapter 130 into die receptacles 114 of conventional die carrier 112 and securing die adapter
130 to conventional die carrier 112 with retaining plates 120. A user may slide the first alternate
die 150 into the receiving slot 140 of die adapter 130, then slide a second alternate die 150 into
the receiving slot 140 above the first alternate die 150. Finally, the adapter plate 180 may be
secured to die adapter 130 to secure the two alternate dies 150 within receiving slot 140. In

other embodiments, the assembly steps may be accomplished in a different order.

[0033] Accordingly, the adapted die carrier assembly of the present invention may
include two or more alternate dies secured to a receiving slot of the die adapter, which is

slidingly secured to the conventional die carrier.

[0034] All components of the adapted die carrier assembly may be formed of any

durable material, such as a metal (e.g., steel or iron), a composite, or a polymer.

[0035] Each device described in this disclosure may include any combination of the
described components, features, and/or functions of each of the individual device
embodiments. Each method described in this disclosure may include any combination of the
described steps in any order, including the absence of certain described steps and combinations
of steps used in separate embodiments. Any range of numeric values disclosed herein includes

any subrange therein.
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[0036] The advantages set forth above, and those made apparent from the foregoing
description, are efficiently attained. Since certain changes may be made in the above
construction without departing from the scope of the invention, it is intended that all matters
contained in the foregoing description or shown in the accompanying drawings shall be
interpreted as illustrative and not in a limiting sense. While preferred embodiments have been
described, it is to be understood that the embodiments are illustrative only and that the scope
of the invention is to be defined solely by the appended claims when accorded a full range of
equivalents, many variations and modifications naturally occurring to those skilled in the art

from a review hereof.
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We claim:

1.  An adapted die carrier assembly for a gripping device, comprising:

a conventional die carrier including one or more die receptacles;

a die adapter secured to the conventional die carrier, wherein the die adapter
includes a receiving slot and one or more lobes, wherein each of the lobes is slidingly secured
within one of the die receptacles of the conventional die carrier, wherein each of the lobes has
an outer surface that is reciprocal to the die receptacles;

an alternate die secured to the die adapter, wherein the alternate die is slidingly
secured within the receiving slot of the die adapter, wherein the alternate die includes a gripping
surface, wherein the alternate die is not configured to directly engage the die receptacles of the

conventional die carrier.

2. The adapted die carrier assembly of 1, wherein the receiving slot of the die adapter

includes tapered side surfaces that are reciprocal to tapered side surfaces of the alternate die.

3. The adapted die carrier assembly of 2, wherein the gripping surface of the alternate

die has a concave curved profile.

4. The adapted die carrier assembly of 1, further comprising a die spacer slidingly
secured within the receiving slot of the die adapter above the alternate die; wherein the die
spacer includes a bore that is aligned with a bore of the die adapter; and wherein a fastener is
secured within the bore of the die spacer and the bore of the die adapter to secure the die spacer

to the die adapter and to retain the alternate die within the receiving slot of the die adapter

5. The adapted die carrier assembly of 1, further comprising an adapter plate secured to

the die adapter to secure the alternate die within the receiving slot of the die adapter.

6.  The adapted die carrier assembly of 1, further comprising one or more retaining plates
configured to engage an upper surface of the die adapter to secure the die adapter to the

conventional die carrier.

7.  The adapted die carrier assembly of 1, wherein each of the die receptacles of the
conventional die carrier and the outer surface of each of the lobes of the die adapter has a

generally cylindrical shape.



10

15

20

25

WO 2024/178253 PCT/US2024/016949

8. The adapted die carrier assembly of 7, wherein the die adapter includes two lobes and

the conventional die carrier includes two die receptacles.

9.  The adapted die carrier assembly of 1, further including one or more additional
alternate dies each including a gripping surface; wherein each of the additional alternate dies
is slidingly secured within the receiving slot of the die adapter above the alternate die; and
wherein the additional alternate dies are not configured to directly engage the die receptacles

of the conventional die carrier.

10. A method of modifying a conventional die carrier of a gripping device, wherein the
conventional die carrier includes one or more die receptacles, the method comprising the steps
of

a) providing a die adapter comprising a receiving slot and one or more lobes,
wherein each of the lobes has an outer surface that is reciprocal to the die receptacles of the
conventional die carrier;

b) securing the die adapter to the conventional die carrier by sliding each of the
lobes of the die adapter into one of the die receptacles of the conventional die carrier;

c) securing an alternate die to the die adapter by sliding the alternate die into the
receiving slot of the die adapter, wherein the alternate die includes a gripping surface, and
wherein the alternate die is not configured to directly engage the die receptacles of the

conventional die carrier.

11. The method of claim 10, wherein in step (b), one or more retaining plates are used to

secure the die adapter to the conventional die carrier.

12.  The method of claim 10, wherein each of the die receptacles of the conventional die
carrier and the outer surface of each of the lobes of the die adapter has a generally cylindrical

shape.

13.  The method of claim 10, wherein the receiving slot of the die adapter includes tapered

side surfaces that are reciprocal to tapered side surfaces of the alternate die.

14. The method of claim 13, wherein step (c) further includes sliding a die spacer into the
receiving slot of the die adapter above the alternate die and securing a fastener through a bore

of the die spacer and a bore of the die adapter.

10
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15. The method of claim 10, wherein step (¢) further includes securing an adapter plate

to the die adapter.

16. The method of claim 10, wherein step (c¢) further includes securing an additional
alternate die to the die adapter by sliding the additional alternate die into the receiving slot of
the die adapter, wherein the additional alternate die includes a gripping surface, and wherein
the additional alternate die is not configured to directly engage the die receptacles of the

conventional die carrier.

17. A die adapter for a conventional die carrier of a gripping device, wherein the
conventional die carrier includes one or more die receptacles, the die adapter comprising:
one or more lobes each configured to slidingly engage one of the die receptacles
of the conventional die carrier, wherein each of the lobes has an outer surface that is reciprocal
to the die receptacles;
a receiving slot configured to slidingly receive and retain an alternate die that is

not configured to be engaged within the die receptacles of the conventional die carrier.

18. The die adapter of claim 17, wherein the outer surface of each of the lobes is generally

cylindrical.
19. The die adapter of claim 18, wherein the one or more lobes consist of two lobes.
20. The die adapter of claim 19, wherein the two lobes define sides of the die adapter.

21. The die adapter of claim 20, further comprising a central protrusion configured to
engage a central recess of the conventional die carrier, wherein the central protrusion is

disposed on a rear side of the die adapter between the two lobes.
22. The die adapter of claim 17, wherein the receiving slot includes tapered side surfaces.

23. The die adapter of claim 22, wherein the receiving slot extends from an open upper
end to a lower surface, wherein the lower surface of the receiving slot has a larger width than

the open upper end of the receiving slot.

11
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:01-' (18.-09.2014), entire document, especially Figs 1-7 ‘ 23
:1:,-6-9, 11-12, 14, 16, 18-
21

A US 4,462,581 A (Mitani), 31 July 1984 (31.07.1984), entire docur_neht, especially Figs 1-3 1-23
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A lélls,6,1627,296 B1 (Degenais et al), 28 October 2003 (28.10.2003), entire document, especially | 1-23
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_the principle or theory underlying the invention
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“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“E” earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which “Y”. document of particular relevance; the claimed invention cannot
is cited to establish the publication date of another citation or other be considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” documentreferring toan oral disclosure, use, exhibition or othermeans being obvious to a person skilled in the art

“P” document published prior to the international filing date but later than “&” document member of the same patent family
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