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The present invention relates to a tong for gripping
tubular members and imparting rotary motion thereto,
and more particularly to improvements in power oper-
ated tongs for use with tubular members.

At the present time, various types of power operated
tongs are provided whereby a rotary motion or torque
may be imparted to a tubular member so as to threadedly
connect the tubular member to another member or to dis-
connect tubular members. More particularly, in the
drilling and completion of well bores, it is necessary to
lower a long string of pipe into a well bore in the earth’s
surface, or to remove the pipe string from the well bore.
This string of pipe is composed of a plurality of joints
or sections of pipe of predetermined lemgth, such as
20, 30 or 40 feet, and threads are provided on each of
the joints of pipe whereby they may be threadedly con-
nected together as the pipe is lowered into the well bore,
and threadedly disconnected as they are removed from
the well bore.

The tongs presently employed for rotating the pipe
sections to connect or disconnect them relative to each
other are disadvantageous for many reasons. For ex-
ample, in order to most efficiently use a tong, it is de-
sirable to supply power thereto so that the mechanism of
the tong can be rotated by power, rather than manually,
which rotation is in turn imparted to the tubular member
or pipe section on which the tong is positioned. The
tongs are generally provided with jaw segments, which
segments are moved into engagement with the tubular
member so that rotation may be transmitted from the
tongs to the tubular member. In certain tomgs, pres-
ently employed, the construction of the jaw segments
is such that the area of contact of the jaw segments with
the tubular member is restricted to a relatively small
area on the circumferential periphery of the tubular
member, so that when the jaw segments engage the pipe
the rotating effort or force is applied over a relatively
small circuamferential area of the tubular member. Even
under normal use of the tong, the pressure exerted may
be sufficient to cause the tubular member to become
damaged at the point of contact with the jaws.

Also, some power tongs mount the jaw segments in a
mannuer so that the rotating effort, or load applied through
the jaw segments of the tongs is concentrated over a rela-
tively limited area of the pipe or tubular member, which
further increases and enhances the possibility of damage
to the tubular member not only by scarring, but by ap-
plying a load at a given point or on a circumferential
area or portion of the tubular member which may cause
the tubular member to become permanently deformed.

Not only is the construction of the jaw segments and
the manner of moving the jaw segments into engagement
with the tubular member objectionable, but aiso the
manner of initiating the gripping action of the jaws with
the tubular member, or the manner of starting the jaw
segments to move into engagement with the tubular mem-
ber creates additional problems in power tongs presently
employed.

Additionally, power tongs presently employed are ex-
tremely difficult to engage about the tubular member.
Some tongs are conmstructed so that they must be posi-
tioned about the tubular member by slipping the tong
downwardly and longitudinally about the tubular mem-
ber. It can be appreciated that this is extremely disad-
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vantageous since it may be desirable to immediately
unthread a pipe section after it has been threaded with
another pipe section, such as for example where the pipe
sections have threaded incorrectly and it is desirable to
reverse the rotation of the tubular member in order to
rethread it. Where the tongs are comstructed so that
they must be engaged with the tubular member by plac-
ing them over the tubular member from one end, the
tong must thereupon under the above described cir-
cumstances be partially disassembled and the jaw seg-
ments then removed from the tong and reversed as to
their position in the tong and the tong thereafter reas-
sembled, whereupon the reversing operation may be
performed. Thereafter the tong is again partially dis-
assembled, the jaw segments returned to their normal
position, and the tongs then reassembled for engagement
with the pipe. It can be appreciated that this operation
is extremely time consuming, and furthermore the raising
and lowering of the tongs to position them on the pipe
requires additional equipment which in turn creates prob-
lems in the installation and servicing thereof, as well as
manipulation or operation of the equipment.

Other tong constructions presently employed provide
a radial slot or opening in the tong so that the tong may
be slipped laterally about the pipe, whereupon the radial
opening is closed and rotation imparted to the tubular
member engaged in the tong. It can be appreciated that
this type of comstruction is also objectionable in that the
size pipe which can be handled by the device is limited
by the size of radial opening, so that it is necessary to
employ several different tongs with various size radial
openings where the handling of different diameter of pipe
is mecessary. When it is desirable to reverse the direc-
tion of rotation with this type construction, it is mnec-
essary to remove the tongs from about the tubular mem-
ber, turn them over and then reposition them on the
tubular member or take the jaw segments out of the tong
and reverse their respective positions in the tong. This
also is extremely disadvantageous.

Also, most tongs employ a cage mechanism which
supports the jaw segments in the tong. This cage mech-
anism further reduces the range of pipe size which may
be handled by any particular tong because the cage
mechanism reduces the opening size in the tongs and
the jaw segments mounted thereon reduce it even further.
This reduction in the opening in the tong substantially de-
creases the range of pipe which can be handled by any
particular size tong.

The present invention relates to a power tong which
overcomes all of the above and other problems presently
encountered with power tongs. .

A primary object of the present invention is to provide
a power tong for imparting rotation to tubular members
which tong is formed of a segmented construction so that
the tong can be opened up and easily positioned about a
pipe, and which tong eliminates the use of a cage mech-
anism to thereby permit the tong to be used on a wider
range of pipe sizes.

Also, the tong provides a jaw segment construction
which engages the rotary member substantially over its
entire circumferential periphery thereby more evenly
distributing the torque applied to the tubular member to
inhibit damage thereto, and which jaw segments are
mounted in the tong so that they can be reversed without
removing the tong from engagement about the tubular
member. The present invention also employs an arrange-
ment of jaw segments which eliminates special actuating
mechanism to initially move the jaws into engagement
with the pipe or tubular member.

‘Another object of the present invention is to provide a
tong wherein the jaw segments for engaging a tubular
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member are mounted in the tong so that they engage the
tubular member substantially over its entire circumfer-
ential peripheral extent.

 Yet a further object of the present invention is to pro-
vide a power tong wherein the direction of rotation of the
tong may be reversed without removing the tong from a
tubular member about which it is positioned.

Yet a further object of the present invention is to pro-
vide a power tong which is of segmented construction
so that it can be easily opéned up to be positioned -about

" a pipe, the segmented tong including segmented jaws
which engage the tubular member over substantially its
entire circumferential peripheral extent.

Yet a further object of the present invention is to pro-
vide a power tong of relatively simple construction which
can:be disassembled, if desired, with a minimum of
effort. ’

Still a further object of the present invention is to
provide a segimented tong construction which can be
readily positioned about a tubular member, which seg-
mented construction automatically locks when positioned
about a tubular member to inhibit relative movement of
the segmented portions while the tong is in use.

~ Yet a further object of the present invention is to
provide a power tong which is formed of segmented con-
struction wherein the segments are constructed and ar-
ranged, and are provided with means, whereby they are
locked against undesired relative movement when the
tong is positioned about a tubular member, and which
construction and arrangement enables the power tong
to be quickly and easily disengaged from the tubular
member when desired. N
. Still a further object of the present invention is to
- provide in a power tong a construction for imparting
. rotation to a tubular member wherein jaw segments are
~mounted on a segmented ring adapted to be positioned
about the tubular member, a support means for support-
ing the segmented ring in the tong to accommodate rota-

tion of the ring. ] ) ,

Another object of the present invention is to provide a
tong which does not interfere with the operation and
manipulation of other equipment at a wellhead.

Yet a further object of the present invention is to pro-
vide a power tong wherein the jaw segments may be sub-
stantially instantaneously changed for gripping pipe of

" various diameter in the tong.

Other objects and advantages of the invention will be-
come more readily apparent from a consideration of the
following description and drawings wherein:

FIG. 1 is a perspective view illustrating the tong of the

" present invention opened and ready to be positioned
about a tubular member;

FIG. 2 is a top plan view of the segmented ring and
illustrates the, rigid relationship of the ring segments
when the tong is closed about a tubular member and

" imparting rotation thereto;

FIG. 3 is a sectional view partly in elevation and illus-
trating the tong of the present invention engaged about
~-a tbular member and showing the relationship of the
. components of the device during operation thereof;

FIG. 4 is a sectional view on the line 4—4 of FIG. 3
to illustrate additional structural details of the segmented

‘rotary ring, as well as illustrating the roller means for
_'supporting the rotary ring in the housing, and the man-
ner of supporting certain of jaw segments on the seg-
" mented ring;
FIG. 5 is a sectional view on the line 5—5 of FIG. 7
. and illustrates the locking mieans for holding the seg-
ments of the rotary ring in rigid relationship when the
tong is actuated;

FIG. 5A is a sectional view on the line SA—S5A of
FIG. 5 showing further structural details of the seg-
mented ring locking means;

FIG. 6 is a sectional view on the line 6—6 of FIG. 3
and shows in greater detail the cam surface means and
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arrangement on one of the rotary ring segments and one:
of the jaw segments for actuating the jaw segments and
moving them into engagement with the tubular member;

FIG. 7 is a perspective view of the tong of the present.
invention showing it in position on a pipe;

FIG. 8 is a fragmentary view, partly in section, of one
of the segments of the rotary ring and the jaw segment.
thereon, showing in ‘greater detail the cam surface ar-
rangement for actuating the jaw segments. FIG. 8 shows.
the relative position 'of the jaw segment on the ring seg-
ment when the cam surface means is in inoperative:
position; ]

FIG. 9 is a view somewhat similar to FIG. 8 but show-
ing the jaw segment in elevation in order to illustrate:
the window therein forming part of the cam surface ar--
rangement; and o }

FIG. 10 is a view similar to FIG. 9 and illustrating:
the relative position of the jaw segment to the ring seg-
ment and the relative position of the components of
the cam surface arrangement for engaging the segmented
jaws with the tubular member.

Attention is first directed to FIG. 1 of the drawing
wherein the invention is illustrated generally by the nu-
meral 10 and is shown as being opened for receiving a
tubular member therein whereby the tong may thereafter
be closed about the tubular member and rotation im-
parted to the tong and the tubular member.

In FIG. 3 the tong 1¢ is illustrated in closed position
about the tubular member and the components thereof
in position for imparting rotation to the tubular member

" in a desired direction. The tong 10 includes the housing

“ designated generally at 11 which housing is illustrated

as being hollow and including the bottom wall 12, side

“wall or peripheral end wall 13 and top wall 14. The

85

housing 11 walls 12, 13 and 14 are cut as illustrated at
14a to form the housing in segménts 15, 16 and 17,

with the segment 15 being designated the main housing
" segment and the segments 16 and 17 being connected to
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the main segment portion 15 at the pivot points 16’ and
17’, respectively.

The main segment portion 15 of the housing 11 is
of a general Y configuration as better illustrated in FIG. 7

“with the segments 16 and 17 mounted on the legs 15’
“and 15", respectively of the housing segment 15 as illus-

trated in FIGS. 3 and 7. The lower wall 12 and top
wall 14 extend laterally from end wall 13 a suitable dis-
tance so that the segments 15, 16 and 17 when closed
as illustrated in FIGS. 3 and 7 define a substantially cir-
cular opening 18 in which the tubular member 19 is Te-
ceived. The lower wall 12, top wall 14 and end wall
13 are also constructed so that each segment 15, 16' and
17 is circular, and define a housing portion for receiving

* segmented rotary ring 32 and jaw segments 37, 38 and 39..
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The pivot points 16’ and 17’ for the segments 16 and
17 respectively may assume any ‘suitable constructiom
and as illustrated in the drawings pivot pins 164 and
17a of suitable size are provided and extend through the
top wall 14 and the bottom wal] 12 of the main segment:
15 and also extend through reinforcing brackets 20.

- There are four reinforcing brackets which are secured on:

the top and bottom of legs 15’ and 15” by any ‘suitable:
means such as support blocks 21 which are welded to.
the top 14 and bottom 12 and to the reinforcing:
brackets 29.

Brackets 22 and 22’ secured to the top and bottom
of each of the segments 16 and 17 respectively, extend
from each of the segments to overlap the legs 15’ and
15" respectively, and fit beneath the reinforcing bracket:
20 on each of the legs 15’ and 15" as illustrated in FIG. 1
of the drawings. The pivot pins 16a and 174 extend
through the upper and lower walls 12 and 14 of the main

“segment 15 as well as the reinforcing brackets 20 and

75

the rearwardly extending brackets 22, 22’ mounted on
¢ach of the‘segments 16 and 17. The pins 16a, and 17a
may be provided with an enlarged end and a threaded end
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whereby a nut may be engaged thereon to hold them
each in place.

This construction permits the housing 11 to be opened
up easily and quickly as shown in FIG. 1 for receiving
pipe therein and thereafter the segments 16 and 17 can
be pivoted to a closed position as illustrated in FIGS. 3
and 7 whereupon the latch 25 locks the segments 16
and 17 relative to the main segment 15 to prevent rela-
tive movement of the segments, or cpening of the seg-
ments as the tong is in operation. The latch or lock
means 25 includes the projection or lug 26 mounted on
one of the segments such as the segment 17 illustrated
in FIGS. 1 and 7 and the latch member 27 which is
mounted on the bracket 28 by means of the pivot pin 29
on the other of the segments. A spring 30 is arranged
so as to urge the latch member 27 into engagement with
the lug 26 when the segmented housing is closed about
a tubular member 19. In order to open the housing,
the latch member 27 must be depressed towards the fong
and against the action of the coil spring 3€ so that the
member 27 may disengage from the lug 26, whereupon
the housing may be open. ’

A plurality of roller means as illustrated generally
at 31 are mounted at spaced intervals in each of the
housing segments 15, 16 and 17 and provide a means
for supporting the rotary ring designated generally at 32.
The outer periphery 33 of the rotary ring is provided
with gear teeth 34 so that the rotary ring 32 may be
rotated through the gear train 35 which is actuated by
a suitable power source (illustrated in dotted line at 36
in FIG. 1). The rotary ring 32 in turn supports the
jaw segments 37, 38, and 39 thereon whereby the seg-
ments may engage the tubular member 19 and impart
rotation thereto. A cam surface arrangement illustrated
generally by the numeral 46 is provided on the ring 32
and onme of the jaw segments whereby all of the jaw
segments may be moved into operative engagement with
the tubular member when rotation is imparted to the
rotary ring 32.

The rotary ring 32 is also segmented so that it can be
opened or spread apart simultaneously when the housing
11 is spread apart and thereafter closed about the tubular
member 19 as the housing 11 is closed about the tubular
member.

The rotary ring 32 includes the main segment 41 with
the segments 42 and 43 being pivotally connected to the
main segment 41 by any suitable means such as the
pivot pins 44 and 45’. Each of the rotary ring seg-
ments 41, 42 and 43 includes a ceniral plate 45 with
an upper plate 46 and a lower plate 47 secured thereto
by any suitable means such as bolts or the like, as illus-
trated at 48 as best seen in FIG. 4 of the drawings.
It will be noted that the central plate 45 is substantially
wider than the upper and lower plates 46 and 47 and
that the upper and lower plates 46 and 47 are positioned
adjacent, but spaced from, the outer periphery or edge
33 of the central plate 45. '

The upper plate 46 on the main segment 41 and the
lower plate 47 on the main segment 41 extend beyond
the ends of the central plate 45 so as to overlap the
central plate 45 of each of the segments 42 and 43.
As can be seen in FIG. 3 of the drawing, the central
plate 45 of the segment 41 is illustrated as terminating
at 50 in the arcuate recess as shown and the central plates
45 of each of the segments terminate in the arcuate
projection 50a which interfits the recess 50. The upper
and lower plates 46 and 47 of the main ring segment
41 have portions 51 which extend beyond the end of 59
of the central plate 45 of the segment 41. The central
plate 45 of each of the segments 42 and 43 fits between
the extended portions 51 of the upper and lower plates
46 and 47 on the main rotary ring segment 41, and the
overlapping portions 51 of the upper and lower plates
46 and 47 on the ring segment 41 terminate as illus-
trated at 52. The upper and lower plates 46 and 47
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of each of the ring segments terminate as shown at-52q,
and each extends arcuately about its respective segment
as shown in the drawing. The upper and lower plates
46 and 47 of each of the ring segments 42 and 43 are
constructed in a manner, and are provided with means
to lock them in engagement as will be described in greater
detail hereinafter.

The pivot pins 44 and 45’ extend through the upper
and lower plates 46 and 47 which are mounted on the
main segment 41 of the rotary ring 32, and extend through
the central plate 45 of each of the segments 42 and 43
whereby the segments 42 and 43 are pivotally mounted
on the main rotary ring segment 41.

The interfitting ends 50, 564 of the central plates 45
on the main ring segment 41 and each ring segment 42,
43 respectively, and the manner of fitting the central
plate 45 of each ring segment 42, 43 between the extended
portion 50 of each upper and lower plate 46, 47 along
with the arrangement of the pivot pins 44, 45’ enable
the rotary ring 32 to be opened easily when the housing
11 is opened and thereafter closed about a tubular
member.

Of course, the ring segment 41, as well as the seg-
ments 42, 43 must be in a predetermined position in the
housing 11 to enable the tong to be opened, and if desired
a suitable marking on the housing 11 and ring 32 may
be utilized to visually indicate when the ring 32 is aligned
in the housing 11 so that the tong can be opened.

In FIG. 3 the segments 41, 42 and 43 of the rotary
ring 32 are illustrated in a position when the jaw seg-
ments 37, 38 and 3% are moved into engagement with
the tubular member 19. When the rotary ring 32 is
in this position the housing 11 and the rotary ring 32
are locked in position about the tubular member 19,
and the segments of the housing 11 as well as the seg-
ments of the rotary ring 32 are locked against relative
movement. In order to open the housing 11 and the
rotary ring 32 to either engage or disengage the tubular
member 19, the rotary ring 32 must be aligned with the
housing as noted above and as will be described in greater

.detail hereinafter.

The roller means 31 for supporting the rotary ring 32
is best illustrated in FIG, 4 of the drawing and is shown
as including the roller member 61 which is rotatably
mounted by any suitable means such as the bearings 62
upon the eccentric shaft 63. The shaft 63 extends through
the upper and lower surfaces 14 and 12 of the housing
and is retained in position by means of the enlarged annu-
lar collar 64 at the upper end and the nut &5 which is
threadedly connected to the lower end. The roller mem-
ber 61 provides the roller surfaces 66 and 67 which are
adapted to abut the edges 68 and 69 of the lower and up-
per plates 47 and 496, respectively.

As can be viewed in FIG. 3 the rollers are circumferen-
tially spaced about the rotary ring 32 so that when the
rotary ring 32 is rotated, the surfaces 66 and 67 roll
around and engage the outer peripheral edges 68 and 69
of the lower and upper plates 47 and 46, respectively.
The central plate 45 extends into the recess 78 on member
61 formed between the roller surfaces 66 and 67.

The eccentric shaft 63 enables the roller member 61
to be adjusted relative to the outer peripheral edges 68
and 69 to compensate for wear of the roller surfaces 66
and 67 and wear of the edges 68 and 65.

The termination of upper and lower plates 14 and 12 of
the housing 11 defines an opening 18 in the housing as
shown in FIGS. 3 and 7. The central plate 45 of the
rotary ring 32 extends inwardly relative to the opening 18
in the housing and the edge 93 of each ceniral plate 45
of each ring segment 41, 42 and 43 defines a circular open-
ing 93a. The plate 45 also supports the jaw segments 37,
38 and 39 on the rotary ring 32.

The jaw segments 37, 38 and 39 are gemerally arcuate
in configuration, and each is provided with an arcuate slot
36a in its rear edge between the upper and lower surfaces
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of the jaw segment, in which slot the plate 45 of each
ring segment is received, as best seen in FIG. 4. The slot
36a includes the side walls 36b and 36c¢ spaced to slide
on the surfaces 45b and 45¢ of each central plate re-
spectively. The edge 93 of each of the plates 45 abuts
the end 364 of the slot in the jaw segment mounted there-
on.
The above enables the jaws to slide circumferentially,
but inhibits the jaws from becoming skewed in relation
to each other or in relation to the plate 45 on which they
are carried So that they are always in position to properly
- engage the pipe 19 when contacted therewith.
The jaw segments 38 and 39 are retained on the plate
45 of each of the rotary ring segments 42 and 43 by
suitable means such as the arcuate window 80 which is
provided in each of the central plates 45 of each of the
ring segments 42 and 43. - A pin 81 extends through the
slot 36z in each of the jaw segments 38 and 39 and
through each of the windows 80 to position the jaw
segments on the central plate 45. The window 8§ is
slightly larger in width than the diameter of the pin 81,
to enable the transmission of the load from the jaw seg-
ment to the ring segment as noted before.
The pin 81 may be threaded intc the lower portion of

the jaw segment as illustrated in FIG. 4 of the drawing if-

desired. This arrangement accommodates circumferential
sliding of each of the jaw segments 38 and 39 on each of
the rotary ring segments 42 and 43 to enable the jaw seg-
ments 37, 38 and 39 to engage the pipe 19 properly and to
enable the jaw segments to disengage from the tubuiar
member 19 when desired. Any suitable configuration or
means may be provided on the face of jaw segments as
illustrated at 82 for aiding in gripping the surface of the

tubular member 19, as shown in FIG. 3, the means 82 may
be fitted in dovetail grooves 82’ on the jaw segments, and-

if necessary the means 82 may be held in position on the
jaw segments by any suitable meéans such as the brackets
illustrated in dotted line at 83 of FIG. 4.

A retaining block 84 may be provided on the inside

surface of the bottom wall 12 of each of the housing seg-

ments 15, 16 and 17 for retaining the rotary segments 41,
42 and 43 in position therein. The block 84 may be re-
tained in position in each of the housing segments by
any suitable means such as the screw 85 secured through

the lower plate 12 of the housing 11 and into the block §4

as shown in FIG. 4 of the drawing.

A cam arrangement 40 is provided for moving the jaw
segments 37, 38 and 39 into engagement with tubular
member 19. The cam arrangement includes the arcuate
window 90 in the jaw segment 37, holes 91 and 92 posi-
tioned adjacent each end of the window and in the central
plate 45 of the ring segment 41, a pin 165 for fitting in
either hole, and a recess, or cam surface designated gen-
erally by the numeral 94 on the edge 93 of the plate 45
of ring segment 41. The jaw segment 37 is illustrated as
being cut away as shown at 96 in the slot 36« for receiving
" the roller 97 therein which roller is mounted on the pin
98 that extends through the jaw segment 37. The roller
97 is positioned in the jaw segment 37 so that the outer
peripheral edge 99 of the roller extends beyond the nor-
ma] peripheral edge 36d of the jaw segment 37 as illus-
trated at 100 in FIG, 8.

When the jaw segment 37 is in the position on the rotary
ring segment 41 as represented in FIG. 8 of the drawings,
the cam surface or cam arrangement 49 is inoperative
to move the jaw segment 37 inwardly relative to the ring
segment 41 to engage the tubular member 19. It will be
noted that when the jaw segment 37 is in the position as
illustrated in FiG. 8, the roller 97 is adjacent, but spaced
from the central recessed portion 95 in the recessed portion
94 on the edge 93 of the central plate 45,

The edge 93 of the plate 45 on the segment 41 along
with the edges 33 of each of the central plate 45 of each
of the segments 42 and 43 define the circular opening 93a,
as noted previously, and as also previously noted with
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regard to FIG. 4, the jaw segments in their normal posi-
tion are adapted to abut the edge 93 of the central plate
45 and slide therealong. In order to engage the tubular
member 19, at least one of the jaw segments must be
moved inwardly toward the tubular member 19 to -en-
gage it whereupon the diameter of the opening 934 exist-
ing in the tong 10 between the jaw segments will be re-
duced sufficiently to thereby effect gripping of the tubular
member 19 by the jaw segments 37, 38 and 39. A pin
185 is adapted to be positioned in either of the openings
91 or 92 depending upon the direction of rotation of the
rotary ring 32 and the direction of rotation in which it is
desired to engage the tubular member 19 with the jaw
segments 37, 38 and 39. )

For example, if the pin 165 is positioned as shown in
FIG. 3, it is in the opening 91 and if the gear train 35 is
rotated in the direction as illustrated by the arrow 106,
then rotation is imparted to the rotary ring 32 in a coun-
terclockwise direction as represented by the arrow 107.
When this occurs the segments 41, 42 and 43 will rotate
together and upon initial rotation of the rotary ring 32
each of the jaw segments 37, 38 and 39 will tend to re-
main stationary relative to the plate 45 upon which it is
supported until the pin 81 in each of the jaw segments 38
and 39 engage the end of the groove 80 whereupon they
will then rotate in unison with the rotary ring 32.

However, since the peripheral edge 99 of the roller 97
projects outwardly beyond the edge 364 of the slot in jaw
segment 37, rotation of the segment 41 relative to jaw seg-
ment 37 will cause the roller 97 to ride upon the cam sur-
face 94 as shown in dotted line in FIG. 3, thereby forcing
the jaw segment 37 inwardly against the tubular member
19. When this occurs, the opening between the jaw seg-
ments 37, 38 and 39 is decreased so that the jaw segments
38 and 39 also then engage with the tubular member 19.
As a practical matter, the engagement of the jaw segment
37 and the engagement of the jaw segments 38 and 39
with the tubular member 19 is substantially simultaneous.

As long as the rotary ring 32 is rotated in the direction
of the arrow 167 when the pin 105 is in the hole 91, the
jaw segments will be retained in engagement with the tu-
bular member 19. If the direction of rotation of the
rotary ring 32 is reversed with the pin 105 in hole 91,

- then the jaw segment 37 will tend to remain stationary so

45

50

60

65

70

75

that the ring segment 41 moves relative thereto to disen-
gage the peripheral edge of the roller 97 from the surface
94 to reposition the roller as illustrated in FIG. 8. Since
jaw segment 37 is thereby released from tubular member
19, the opening size between the jaw segments is increased,
and the jaws 38 and 39 :also disengage from the mem-
ber 19.

An advantage of the present invention is that the cam
arrangement 40 enables the jaw segments 37, 38 and 39 to
grip the tubular member 19 in either direction of rota-
tion of the rotary ring 32 with a minimum of adjustment.
For example, if the pin 105 is moved to the hole 92 as
illustrated in FIG. 9 of the drawing and if the gear train
35 is again rotated in the direction of the arrow 106, the
rotary ring 32 will again rotate in the direction of the
arrow 107; however, the pin 105 will abut the edge 110 of

"the window 90 when the segment 41 moves relative to the

jaw segment 37 and thereby prevent the roller 98 from
engaging the cam surface 94 on the edge 93 of the plate
45 of the segment 41. In this manner, the rotary ring 32
may be turned relative to the pipe 19 and not engage the
jaws therewith. )

If the direction of rotation of the gear train 35 is re-
versed so that the direction of rotation of the rotary ring
32 is in a clockwise direction, thatis in a direction opposite
to the arrow 107 of FIG. 3, then the pin 105 when in hole
92 must travel the length of the window 90 before it
engages the edge 111 of the window. The relationship of
the roller 97 and the arrangement of the cam surface 94
is such that prior to the time that the pin 105 has traversed
the length of the window 90, the peripheral edge 99 of
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the roller will have engaged the cam surface 94 as illus-
trated in dotted line in FIG. 10 of the drawing. This
causes the jaw segment 37 to move radially inwardly to
decrease the opening between the jaw segments 37, 38
and 39 whereupon the jaw segments 37, 38 and 39 grip the
tubular member 19.

1t should be noted that when the pin 105 is positioned
in the hole 91 as previously described with regard to the
FIG. 3 illustration, the rotary ring 32 can be moved in 2
clockwise direction, that is in a direction opposite to the
direction of arrow 107 in FIG. 3, and the pin 105 in such
event will contact the edge 111 of the window 90 and
thereby lock the jaw segment 37 and the rotary segment
41 together so that the jaw segment 37 will not move
inwardly.

From the above description, it can be seen that when
the pin 105 is in the hole 91 the rotary ring 32 when
moved in a counterclockwise direction as represented by
the arrow 107 will cause the jaw segments 37, 38 and 39
to grip the tubular member 19, whereas clockwise direc-
tion of rotation of the rotary ring 32 will release the jaw
segments 37, 38 and 39 from engaging with the tubular
member 19 and maintain them in non-engaged position.
When the pin 105 is in the hole 92, then the jaw segments
37, 38 and 39 will engage the tubular member 19 when
the rotary ring 32 is rotated in a clockwise direction and
will release from the tubular member when the rotary ring
is rotated in a counterclockwise direction as represented
by the arrow 107 in FIG. 3.

This construction is particularly advantageous in that it
enables the operator to reverse the direction of actuation
of the tongs without breaking the tong apart and disengag-
ing it from the tubular member, and without removing the
jaw segments from the tong.

It is necessary to retain the segmented rotary ring 32
in locked position when the segments are closed about the
tubular member 19 to prevent relative movement of the
ring segments 41, 42 and 43 during actuation of the tongs,
and to prevent the rotary ring 32 from becoming discon-
nected during use. FIG. 5 illustrates a form of lock
means used in connection with the present invention to ac-
complish this purpose.

In FIG. 5 the lock means is illustrated generally by the
numeral 120, In describing the lock or latch means 120,
it should be noted in connection with FIGS. 1 and 2 of
the drawing that the ring segment 41 of the rotary ring
32 is received within the housing segment 15 when the
tong is opened to receive the tubular member, or immedi-
ately after the tong has been closed about a tubular mem-
ber as illustrated in FIG. 7. Also, the segment ring 42 of
the rotary ring 32 is received within the housing segment
16, and the ring segment 43 of the rotary ring 32 is re-
ceived within the housing segment 17. FIG. 2 represents
schematically the relationship of the segments 41, 42 and
43 of the rotary ring 32 immediately after the housing 11
and rotary ring 32 have been closed about the tubular
member and the lock means 120 is shown in position ready
to lock the ring segments 42, 43 relative to each other and
relative to the segment 41,

It will be noted that the housing segments 16 and 17
are each provided with an upstanding portion defining
a recess as illustrated generally at 121 in FIGS. 1 and 5.
This recess is formed in the upper surface 14 of the hous-
ing 11 and when the housing 11 and rotary ring 32 are
closed about the tubular member 19 the housing seg-
ments assume the locked relationship shown in FIG. 3,
and the rotary ring 32 assumes the position shown in
FIG. 2 of the drawing relative to the tubular member
and relative to the housing 11. At this time the lock
means 120 is positioned immediately below the recess
121 so that the lock means is as yet unactuated, but
ready to actuate to connect the segments 42 and 43 to-
gether, while FIG. 3 represents the lock means 120 actu-
ated and comnecting the segments 41, 42 and 43 together
in rigid relationship.
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10

The lock means 120 includes the block 123 which is
adapted to fit in the recess 124 formed in the upper plate
46 at the end of the ring segment 42, as best seen. in
FIG. 5A. Tt will be noted that the upper plate 46 of
the ring segment 43 overlaps the center plate 45 of the
segment 42, as best illustrated in FIG. 5 of the drawings.
Also, the lower plate 47 of ring segment 43 underlaps
the central plate 45 of the segment 42 so that when the
segments 16 and 17 are abutted together, the central
plate 45 of the ring segment 42 extends between the
upper and lower plates 46 and 47 of the ring segment 43.
This is the relative position of the adjacent ends of the
ring segments 42 and 43 when the housing 11 and the
segments 16 and 17 thereof are closed about a tubular
member. In order to hold the block 123 in position in
the recess 124, while accommodating up and down move-
ment thereof, a groove or slot 125 may be provided on
each side of the slot in plate 46 so as to receive the pin
126 therethrough, as shown in FIGS. 5 and SA. This
holds the block 123 in position in plate 46 of ring seg-
ment 42, and prevents it from falling out when the ring
segments 42 and 43 are not engaged. A roller 127 is
mounted on the shaft 128 in block 123 and is adapted
to abut the inner surface 129 of the upper plate 14 of the
housing 11 as rotation is imparted to the rotary ring 32.

A spring 130 tends to urge the block 123 and roller
127 outwardly relative to the upper plate 46 so as to
abut the inner surface 129 of the plate 14 of the housing.
The spring 130 is mounted in the recess 130a of the cen-
tral plate 45 and surrounds the spindle 130b. The spin-
dle 130b extends upwardly into the opening 130c and
guides the block 123 as it moves up and down in the slot
124.

When the roller 127 is adjacent the raised portion 121
of the upper housing surface or plate 14, the block 123
by reason of the spring 13¢ acting thereon, will urge it
outwardly into the recess 121. The block 123 has the
projection 131 depending therefrom which extends
through plate 45 of ring segment 42, and when the rotary
ring 32 is rotated so that the block 123 is moved out
of the recess 121 and reseated in 124, then the block
123 will be depressed so that the projection 131 engages
in the opening 132 in the lower plate 47 of the ring seg-
ment 43. This locks the segments 42 and 43 together
and prevents relative movement thereof. When the
roller 127 is urged upwardly into the recess 121, projec-
tion 131 is disengaged from opening 132,

The pivot pins 44, 45’ and the lock or latch 120 form
a rigid construction which prevents the ring segments
41, 42 and 43 of the rotary ring 32 from moving relative
to each other. This is diagrammatically represented in
FIG. 2 wherein it can be seen that the rotary ring 32
forms a rigid construction by reason of the triangular
relationship of the pivot pins 44, 45’ and the lock means
120 which hold the segments in rigid relationship when
closed about and rotating about a tubular member. Ad-
ditionally, it will be noted that the central plate 45 is
segmented in an arcuate manner as indicated at 50 and
50z so that when the ring segments are closed about a
tubular member and the ends thereof are positioned
together, they will interlock with each other along the
line of segmentation. The end 50 provides a recess in
the ring segment 41 and the end 50« of each ring seg-
ment 42, 43 in effect provides a projection to aid in inter-
locking the ends of the ring segments together.

.While it is believed that the operation of the inven-
tion is apparent by reason of the foregoing description,
to further amplify and illustrate, it will be assumed that
the device is to be engaged on a tubular member such
as a casing or the like for rotating the casing to thread-
edly engage it with a casing section immediately there-
beneath. The tong 1¢ will be moved toward the tubular
member while in open position as illustrated in FIG, 1
of the drawing, and after the tong is positioned about
the tubular member the housing 11 will be closed man-
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+ ually. by ‘grasping the ‘handles 150,-151; whereupon the
~ilatch- 25 locks’ the housing 11-segments 15, 16 and 17
~itogether about the tubular -member- 19, and simultane-
~ously ring segments 41, 42 and 43 of the rotary ring 32
are closed about the tubular member 19.

~"When rotation is imparted to the rotary ring 32, the

“segiments of the rotary ring 32 are locked together by

reason of the latch 120, to prevent relative movement
of the ring segments during operation of the tong. The
pin:105 is then positioned either in the hole 91 or 92,

. "depending upon which direction it is desired to rotate
- the: tubular member 19.

If it is desired to impart rota-

" tion "to “the ‘tubular member 19 in a counterclockwise

‘direction as viewed in FIG. 3, then the pin 105 will be
it placed 'in the hole 91; however, if it is desired to rotate
-+ the tubulai member 19 in -a clockwise direction then the
= »pin"105 will be placed in the-hole-92,

~ ~Thereupon rotation may be imparted to the rotary ring

32 in the desired direction to cause the actuation of the

~scam’-arrangement 40 to engage the tubular member 19

- and’'obtain the desired direction of rotation of the tubular

* member 19.
2738 ‘and’'39 extend substantially around the entire circum-
-~ férential periphery of the ‘tubular member 19 thereby
.. “distributing the torque applied to the tubular member
-’19 by -the tongs 10 over a greater area so as to inhibit

W

It will be noted that the jaw segments 37,

scarring or damage to the pipe, and to inhibit the appli-

~cation of an excessive pressure to a localized area of the

- ‘tubular-member.

~Additionally, it is to be noted that the jaw segmenis

“move into engagement with the tubular member 19 with-
- out any "actuating mechanism other than the différence

in momentum between the rotary ring 32 and the jaw

“ segment 37, ‘at the beginning of rotation of -the rotary
‘ting 32.  Similarly, the jaw segments 37, 38 and 39 move

- out of engagement with the tubular member 19 merely

" by reversing the direction of rotation of the rotary ring
32 from the direction required to engage the jaw segments
- with the tubular member.

“The construction of the present invention is such ‘that

the rotary ring 32 transmits the reaction of the torque

applied to the tubular member 19 to the rollers 31 and

=then to thé tong housing 11 thereby distributing the load

over a plurality of members, and over the substantial

“circumferential extent of the tong. This prevents the

- ~application of -any undue reaction forces in the tong

mechanism and tends to retain the reaction forces bal-
anced in'the tong.
When it is desired to open the tong 10 to disengage

- it"from the tubular member 19 or to engage it with a

" tubular member, the ring 32 may be visually aligned,

" with housing- 11, by aligning marks 166, 161 which in-
“dicates that each ring ségment 41, 42 and 43 is posi-

tioned -respectively in hollow housing segments 15, 16

- and ‘17 whereupon-the tong may be opened as shown
" in FIG. 1.

1t will be further noted that the rotary ring 32 is sup-
ported in the housing solely on the roller means 31 and

‘retained in position only by-means of the blocks 84

thereby enabling the ring to be removed from the hous-

~ing for repair or replacement with a minimum of effort.

- Similarly; the jaw segments 37, 38 and 39 are mounted

on the ring segments 41, 42 and 43 in a manner so that
the: jaw segments can be removed if desired and jaw
segments of different sizes placed in the tong in order
to‘engage tubular members of larger or smaller diameter

-as desired.- “To remove jaw segments 38 and 39 the pin
- 80 in each jaw segment is unthreaded and the jaw re-

:moved. - To remove-jaw segment 37, pin 103 is removed,

whereupon jaw 37 may be removed.
‘No cage mechanism is provided for supporting the

"jaw segmients, rather the jaw segments are mounted di-

rectly ‘on the -rotary ring which - enables the tong of
-the present invention to function on various size-diameter

- pipes.

10

12

The segmented construction of the. housing ‘and -the
segmented construction of ‘the rotary ring enable the
device to be quickly and easily positioned about a tubu-
lar ‘member, while the lock means 'associated with the
housing and the lock or latch .means associated. with
the Totary ring positively engage the housing and the
ring -segments in rigid relation to each other to prevent
relative movement thereof during rotation of the rotary
ring.

- The cam surface or cam arrangement designated gen-
erally at 40 provides the surface 94 .upon which the

- roller edge 99 is adapted to engage, and additionally
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provides the deeper cam surface 95 so that the roller 99
will- engage with the surface 94. quickly as.it moves
towards the surface, and on the other hand will disen-
gage from the cam surface 94 rapidly. as it moves away
from engagement therewith.

Broadly. the invention relates to a power tong which
overcomes many .of .the problems encountered at the
present time.

What is claimed is:

1. A power tong for rotating tubular members includ-
ing a rotary ring having gear.teeth on its outer periphery
whereby it. may be rotated to transmit rotation to a
tubular member about which said rotary ring is posi-
tioned, said rotary ring being formed of -segments with

“two segments being pivotally mounted on a third seg-

ment whereby 'said rotary .ring may. be opened to re-
ceive a tubular member therein and thereafter closed
about the tubular member, jaw segments slidably mount-
ed on each of said rotary ring segments and éxtending
substantially - circumferentially about the tubular mem-
ber to grip it, a.plurality of roller means circumferentiaily
spaced to support said rotary ring, a housing to sup-
port said roller means, said housing being formed in
segments which are pivotally connected together where-
by it may be opened simultaneously when said rotary
ring is-opened to receive the tubular member therein,
lock means on said two rotary ring segments cooperating
when said rotary and housing are closed to lock said
rotary segments together against relative movement when
rotation is imparted to said rotary ring, and cooperating
cam surface means on one of said rotary. ring segments
and one of said jaw segments whereby rotation of said
rotary ring feeds said jaw segments inwardly to grip the
tubular member and rotate it.

2. The combination recited in-claim 1 wherein said
cooperating cam surface means includes a roller mounted
on said jaw segment, and a recessed portion on said
rotary segment adjacent said roller whereby rotation of
said rotary segment engages said roller and recessed por-
tion and forces said jaw.segment inwardly to grip the
pipe, and means to actuate said cam surface means. in
either direction of rotation of said rotary ring and to
release said jaws from the tubular member in either
direction of rotation.

3. The combination recited in claim 2 wherein said
last named means includes a window in said jaw seg-
ment, openings at each end of said window in said ro-
tary ring, and pin means for fitting in either of said
openings whereby said pin locks said jaw segment and

ring - segment for rotation together in ode direction to

prevent engagement of said jaws with the tubular mem-
ber, but accommodating a relative -movement - between
said jaw and.segment in the other direction to force said

. jaw- segment into. engagement with the tubular member.

70

75

4. The combination recited in claim 1 wherein said

Jock means on said rotary ring segments includes roller

means ‘adapted to abut said housing as said rotary ring
rotates, a carrier supporting said roller in one of said
segments, a plunger mounted on said carrier and extend-

‘ing through said -segment in which-said carrier is mount-

ed, spring means  abatting said  carrier and- normally
urging said carrier. and plunger away from the adjacent
rotary ring segment, an opening in-the.adjacent. rotary
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ring segment, said plunger moving into said opening when
said rotary ring rotates in said housing to lock said rotary
ring segments against relative movement, and latch means
for holding said housing closed when said ring segments
are locked together.

5. A power tong for rotating tubular members in-
cluding a rotary ring having gear teeth on its outer pe-
riphery whereby it may be rotated to transmit rotation
to a tubular member about which said rotary ring is
positioned, said rotary ring being formed of segments
with two segments being pivotally mounted on a third
segment whereby said rotary ring may be opened to
receive a tubular member therein and thereafter closed
about the tubular member, jaw segments slidably mount-
ed on each of said rotary ring segments and extending
substantially circumferentially about the tubular mem-
ber to grip it, a plurality of roller means circumferentially
spaced to support said rotary ring, a housing to support
said roller means, said housing being formed in segments
which are pivotally connected together whereby it may
be opened simultaneously when said rotary ring is opened
to receive the tubular member therein, lock means on
said two rotary ring segments cooperating when said
rotary and housing are closed to lock said rotary seg-
ments together against relative movement when rotation
is imparted to said rotary ring, cooperating cam surface
means on one of said rotary ring segments and one of
said jaw segments whereby rotation of said rotary ring
feeds said jaw segments inwardly to grip the tubular mem-
ber and rotate it, and wherein said rotary segments each
include a central plate having said gear teeth on its outer
periphery, upper and lower plates mounted thereon, said
central plate being wider than said upper and lower plates
and said upper and lower plates being adjacent, but spaced
from the outer periphery of said central plate, said roller
means comprising spaced upper and lower rollers on a
shaft for receiving said central plate therebetween, said
rollers abutting the edge of each said upper and lower
plates respectively to support said rotary, and means
mounted on said housing to retain said rotary ring therein.

6. The combination recited in claim 5 wherein said
slidable mounting for said jaw segments on said pivotally
mounted ring segments includes a window in said central
plates of each of said pivotally mounted ring segments,
and a pin fixed in each jaw segment and extending
through said window to slidably support said jaws on
said central plate.

7. A power tong for fitting about a tubular member to
transmit torque thereto comprising a hollow housing,
including a main segment portion, and segments pivotally
mounted on said main portion to define an opening in
said housing when said pivoted segments are engaged, a
plurality of circumferentially spaced roller means mounted
in said housing, a rotary ring formed of segments sup-
ported by said roller means, a jaw segment mounted on
each of said rotary ring segments for engaging a tubular
member extending through said housing opening, gear
means mounted in said housing and gear teeth on said seg-
mented ring whereby rotation may be imparted to said
segmented ring and jaws supported thereon, said jaw seg-
ments being slidably mounted on said rotary segments, co-
operating cam surface means on at least one of said rotary
ring segments and at least one of said jaw segments where-
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by rotation of said rotary ring feeds said jaw segments in-
wardly to grip the tubular member and rotate it, said co-
operating cam surface means including a roller means
mounted on said jaw segment, and a recessed portion on
said rotary segment adjacent said roller whereby rotation
of szid rotary segment engages said roller and recessed
portion and forces said jaw segment inwardly to grip the
pipe, and means to actuate said cam surface means in
either direction of rotation of said rotary ring and to re-
lease said jaws from the tubular member in either di-
rection of rotation.

8. The combination recited in claim 7 wherein said
roller means are mounted in said housing to abut said
segmented ring for support thereof, and means associated
with said roller means for adjusting them to position
said roller means closer to said ring as wear occurs be-
tween said roller means and ring.

9. The combination recited in claim 7 wherein said
last named means includes a window in said jaw segment,
openings at each end of said window in said rotary ring,
and pin means for fitting in either of said openings where-
by said pin locks said jaw segment and ring segment for
rotation together in one direction to prevent engagement
of said jaws with the tubular member, but accommo-
dating a relative movement between said jaw and seg-
ment in the other direction to force said jaw segment into
engagement with the tubular member. .

10. A power tong for fitting about a tubular member
to transmit torque thereto comprising a hollow housing,
including a main segment poriion, and segments pivotally
mounted on said main portion to define an opening in
said housing when said pivoted segments are engaged, a
plurality of circumferentially spaced roller means mounted
in said housing, a rotary ring formed of segments sup-
ported by said roller means, a jaw segment mounted on
each of said rotary ring segments for engaging a tubular
member extending through said housing opening, gear
means mounted in said housing and gear teeth on said
segmented ring whereby rotation may be imparted to said
segmented ring and jaws supported thereon, said jaw
segments being slidably mounted on said rotary segments,
cooperating cam surface means on at least one of said
rotary ring segments and at least one of said jaw seg-
ments whereby rotation of said rotary ring feeds said jaw
segments inwardly to grip the tubular member and rotate
it, said cooperating cam surface means including a roller
means mounted on said jaw segment, and adjacent cam
surface portions on said rotary segment one of which is
a deeper cam surface than the cam surface adjacent
thereto whereby engagement of said roller means and said
deeper cam surface portion affects rapid radial movement
of said jaw segments to grip the tubular member.
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