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A power tong having a door that pivots in a vertical plane that is parallel to a plane that includes the axis of the tubular being made
up or broken down by the power tong. The door is pivotally coupled to a power tong body for movement between an open position,
that allows a tubular joint to be introduced through a throat and into a bay of the power tong, and a closed position that closes the
bay of the power tong to enable the gripping and rotating components of the power tong to be engaged to grip and rotate the

tubular joint introduced into the power tong. The power

tong door includes structures that are engaged upon pivotal closure of the

door with corresponding structures on the power tong body.
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(54) Title: TONG DOOR SECURING DEVICE

(57) Abstract: A power tong having a door that pivots in a vertical plane that is parallel to a plane that includes the axis of the tubu -
lar being made up or broken down by the power tong. The door is pivotally coupled to a power tong body for movement between an
open position, that allows a tubular joint to be introduced through a throat and into a bay of the power tong, and a closed position
that closes the bay of the power tong to enable the gripping and rotating components of the power tong to be engaged to grip and ro -
tate the tubular joint introduced into the power tong. The power tong door includes structures that are engaged upon pivotal closure

of the door with corresponding structures on the power tong body.



TONGDOOR SECURING DEVICE

BACKGROUND

Field of the Invention

[0081] The present invention relates to a power tong for making up and breaking out
threaded pipe conmections of the kind used in ot and gas dailing and completion

operations.

Background of the Related Art

[0802] Power tongs are devices that ave used on a drilling rig or a workover nig to make
up and break out threaded connections between adjacent joints of pipe joined together to
form a tubular string. Power tongs grip and rotate a joint of pipe to threadably engage the
joint of pipe onto an end of a tubular strmg.  Alternately. power tongs grip and rotate a

joint of pipe to threadably disengage the joust of pipe from an end of a tubudar sirmg.

BRIEF SUMMARY

[0063} One embodiment of the present invention provides a power fong comprising a8
bedy forming a bay into which a jomt of pipe can be laterally introduced for gripping and
rotating by components of the power tong, the power tong further inclnding a door that is
pivotally coupled to the body and movable between an open position, to open the bay and
permit introduction of a joint of pipe mio the bay for being gripped and rotated, and a
closed position to close the bay for operation of the gripping and rotating components of

the power fong.

[0004] The door of the power tong has a pivotally coupled proximal end at which the
door is pivotally secured to a body of the power tong on a first side of a thwoat which
enters the bay of the power tong, and a latching distal end having one or more structures
for use in securing the power tong door in the closed position. A first structure which

may be included on the latchmg distal end of the prvoting power fong door of the power
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tong s one of a curved protrusion and a purved groove that is shaped and positiox}ed for
being recetved mito or, in the case of a cwrved groove, onto one of a correspondingly
curved groove and a cotrespondiugly curved protrusion on the power tong body to secure
the power tong door in the closed position. Tt will be understood that the curvanure of the
one of a carved protrusion and 3 corved groove on the power tong door corresponds with
the pivoting radmus at which the one of a curved groove and curved protrusion is disposed
on the power tong door. Stated another way, the curvature of the one of the curved
groove and curved protrusion on the power tong door, and the cwrvature of the
corresponding curved protrusion and curved groove on the power tong body, cotresponds
to the pivotal movement of the door at the distance on the door at which the one of a
curved groove and a curved protrusion is disposed relative to a pivot pimn or pivot bolt that

secures the power fong door to the power tong body and about which the door prvots.

[0005] The power tong mav further include a docking member positioned on the
latching distal end of the power tong door to engage a corresporxling docking member
receptacle positioned on the power tong body. The docking member receptacle is shaped,
sized and positioned on the power tong body to recetve the dockmg member as it pivots
to the closed position. and to provide an additional structure for securing the power tong
door m the closed position. Optionally, the docking member may be-disposed on the
power tong body and the docking member receptacle may be disposed on the power tong
door at a position {o engage, upon movement of the door to the closed position, the

dockisg member on the power tong body.

{6006} Optionally. the power tong body and the power tong door may each include an
additional structure for securing the door in the closed position. The power toug door
may, i one embodiment. include one of a radially interior curved groove and an interior
curved protrusion disposed unear the proximal end of the door and one of a
correspondingly curved protrusion and a correspondingly curved groove disposed on the
power fong body to receive and engage the one of the radially Interior curved groove and
interior carved protrusion as the power tong door is pivoted about a pivot pin or pivot
bolt to the closed position. It will be understood that these miating structures provide a

more robust structure for securing the power tong door in the closed position, and these

[R8]
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mating structures will result in much lower load being applied to the pivot pin or pivot
bolt.

[0006A] In abroad aspect the present invention pertains to power tong comprising a
body having a bay therein to receive a tubular joint and a throat providing access to and
egress from the bay. There is a door having a proximal end pivotally coupled to the body
at a pivot member at a first side of the throat and a distal end, the door being pivotally
coupled to the body for pivoting movement between an open position to allow lateral
entry of a tubular joint into the bay, and a closed position to close the throat to enable
gripping and rotating components of the power tong to grip and rotate the tubular joint
introduced into the bay. One of a curved groove and a curved protrusion are disposed on
the distal end of the door and pivotally aligned to be engaged with and received onto a
correspondingly curved other of the curved groove and curved protrusion disposed on the
body, and on a second side of the throat as the door is pivoted to the closed position. One
of a docking member and a docking member receptacle are disposed on the distal end of
the door and pivotally aligned to be engaged with and received into a correspondingly
shaped other of the docking member and docking member receptacle disposed on the

body, and on a second side of the throat as the door is pivoted to the closed position.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[0007] FIG. 1 us a perspective view of an embodiment of a power tong of the
present invention equipped with a power tong door that is pivotally secured to a power
tong body and which pivots between an open position and a closed position, the power
tong door being shown in a position intermediate the open position and the closed

position.

CA 2996237 2019-11-01



DETAILED DESCRIPTION

[0008] FIG. 1 is a perspective view of an embodiment of the power tong 10 of the
present invention comprising a power tong body 12 forming a bay 42 into which a joint
of pipe (not shown) can be laterally introduced for being gripped and rotated by
components of the power tong 10, the power tong 10 further including a power tong door
20 that is pivotally coupled to the power tong body 12 using a pivot pin 52. The power
tong door 20 is movable between an open position, to open the throat 40 of the bay 42
and to thereby permit introduction of a joint of pipe (not shown) into the bay 42 for being
gripped and rotated, and a closed position to close the bay 42 for operation of the

gripping and rotating components of the power tong 10.

[0009] The power tong door 20 of the power tong 10 has a pivotally coupled
proximal end 23 at which the door 20 is pivotally secured to a body 12 of the power tong
10 on a first side 25 of a throat 40 which enters the bay 42 of the power tong 10, and a
latching distal end 22 having one or more structures for use in securing the power tong
door 20 in the closed position. A first structure which is included on the latching distal
end 22 of the pivoting power tong door of the power tong is a curved groove 28 that is
shaped and positioned on the power tong door 20 for being received into a
correspondingly curved protrusion 16 on the second side 26 of the throat 40 and

on the power tong body 10 to secure the power tong door 20 in the closed

position. It will be understood that the curvature of the curved groove 28 on

the power tong door 20 corresponds with the

3a
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pivoting radius at which the curved groove 28 is disposed on the power tong door 26
Stated another way, the curvature of the curved groove 28 on the power tong door 28, and
the curvature of the corresponding curved protrusion 16 on the power tong bedy 12,
corresponds to the pivotal movement of the door 20 at the distance on the door 26 at
which the curved groove 28 is disposed relative to a pivot pin or pivot bolt 52 that
pivetally secares the power tong door 28 to the power tong bedy 12 and about which the

door 20 pivots.

[0010] The embodiment of the power tong 18 of FIG. 1 may further include 2 docking
member 21 posttioned on the latching distal end 22 of the power tong door 20 {o engage &
corresponding docking member receptacle 17 positionied on the power tong body 12. The
docking member receptacle 17 is shaped, sized and positioned on the power fong body 12
to receive insertion of the docking member 21 as it moves 1n the divection of arrow 50 as
the power tong door 20 pivois about the pivot belt 52 io the closed position, and to
provide an additional structure for securing the power tong door 20 in the closed position.
Optionally, the docking member 21 may be dispesed on the power tong body 12 and the
docking member receptacle 17 may be disposed on the distal end 22 of the power tong
door 20 at a position to engage, upon movement of the door 20 to the closed posttion, the

docking member 21 on the power tong body 12.

[8011] Optionally, the power tong body 12 and the power tong door 20 may each
inclade an additional structure for securing the door in the closed position. The power
tong door 20 nuay, in one embodiment, include one of a radially mterior curved groove 29
and the power tong body 12 may include a comrespondingly curved protrusion 24
disposed near the proxiumal end 23 of the power tong door 20 to receive and engage the
radially intertor curved groove 29 of the power tong door 28 as the power tong door 28 1s
prvoted about a pivot bolt 82 to the closed position. It will be understood that these
mating structures provide a more robust structure for securing the power tong door 20 in
the closed posifion, aud these mating structures will result in a much lower load being

apphied to the pivot bolt 52.

{0812] The power tong 10 may finwther comprise a motor 55 coupled 1o the door 20 fo

move the door 20 between the open posttion and the closed position. The motor 55 is
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preferably operated by the same hyvdraulic system that operates the gripping and rofating

components of the power tong 8.

[6013] The motor 535 may, in one embodiment, be connected to operate the pivot
member 52 or pivot bolt that is rotatably secured to the door 20 such that, upon actuation
of the motor 55, the door 28 is repositioned trom the open position to the closed position,

or fron: the closed position {o the open position.

[8014] The termumology used herein 15 for the purpose of descnibing paticular
embodiments only and ts not intended to be hiniting of the mvention. As used herein, the
singular forms “a”, “an” and “the” are intended to mclude the plural forms as well, unless
the context clearly indicates otherwise. It will be further understood that the terms
“comprises” and/or “comprising,” when used m this specification, specify the presence of
stated features, mtegers. steps, operations, clements, components and/or groups, but do
not preclude the presence or addition of one or more other features, mtegers, steps,

operations, elemients, components, and/or groups thereof The terms “preferably,”

2% &x E2 IS

“preferred,” “prefer.” “optionally,” “may,” and smmilar terms are used to udicate that an
item, coudition or step being referred o 15 an optional {not reguired) feature of the

mvention.

[0015] The corresponding structures, materials, acts, and equivalents of all means or
steps plus function elements i the claims below are intended fo include any struciure,
material, or act for performing the function in combination with other claimed elements
as specifically claimied. The description of the present invention has been presented for
purposes of Hhastration and description, but it is not intended to be exhaustive or Hmited
to the mvention in the form disclosed. Many modifications and variations will be
apparent to those of ordmary skill in the art without departing from the scope and spirit of
the invention. The embodiment was chosen and described in order to best explain the
principles of the invention aud the practical application, and to enable others of ordinary
skill m the art to understand the wvention for various embodiments with various

modifications as are suited to the particular use contemplated.

Lh

CA 2996237 2019-01-25



WHAT IS CLAIMED IS:

1. A power tong (10), comprising:

a body (12) having a bay (42) therein to receive a tubular joint and a throat (40)
providing access to and egress from the bay;

a door (20) having a proximal end (23) pivotally coupled to the body at a pivot
member (52) at a first side (25) of the throat (40) and a distal end (22), the door (20) being
pivotally coupled to the body (12) for pivoting movement between an open position to allow
lateral entry of a tubular joint into the bay (42) and a closed position to close the throat (40)
to enable gripping and rotating components of the power tong to grip and rotate the tubular
joint introduced into the bay (42);

one of a curved groove (28) and a curved protrusion (16) disposed on the distal end
(22) of the door and pivotally aligned to be engaged with and received onto a
correspondingly curved other of the curved groove (28) and curved protrusion (16) disposed
on the body and on a second side (26) of the throat (40) as the door is pivoted to the ciosed
position; and

one of a docking member (21) and a docking member receptacle (17) disposed on
the distal end (22) of the door and pivotally aligned to be engaged with and received into a
correspondingly shaped other of the docking member (21) and docking member (17)
receptacle disposed on the body and on a second side (26) of the throat (40) as the door is

pivoted to the closed position.

2. The power tong of claim 1, further comprising:

a second curved groove (29) on the proximal end of the door (20) aligned to be
engaged with and received onto a correspondingly curved protrusion (24) on the body and
on the first side (25) of the throat (40), intermediate the throat (40) and the pivot member
(52). ‘

3. The power tong of claim 1 or claim 2, further comprising:

a motor (55) coupled to the pivot member (52), the motor being actuatable to move
the door (20) between an open position and a closed position.

CA 2996237 2019-11-01
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