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Rotary for use in a Tong

This iﬁvention relates to a rotary for use in a
tong, and a tong fitted with such a rotary.

During the construction of O1l and gas wells it is
necessary to connect and disconnecf a large number of
threaded tubulars, for example lengths of casing and
drill pipe. This is generally effected by means of a
tong which is a device which grips the tubular. The
tubular is then rotated either by rotating the tong
manually or, more usually by a hydréulic motor.

The cost of running a drilling rig is extremely
high and consequently there is tremendous pressure to
develop tools which can be operated more rapidly than
previous tools. It is also important that such tools
are reliable even under the extreme environmental condi-
tions where drilling often takes place.

US~-A-4 437 363 discloses a rotary for use in a
tong, comprising a casing having an opening for entry
and removal of a tubular in a radial direction” and
having a peripheral wall, cams on an inner face of the
peripheral wall, first and second jaw holders supported
in the casing for guidance by the cams and for rotation
between positions where they converge for gripping the

tubular and positioned where they diverge for release of

the tubular, and first and second jaws slidably mounted-

on the jaw holders.

The invention is characterised in that in a diver-
gent position of the jaw holders the first and secoﬁd
jJaws are slidable by contact with the tubular along

arcuate paths between first positions in which the

and second positions where they surround and can grip
the tubular.

Advantageously, said jaw has a gripping surface
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spaced apart gripping elements. Jaws having arcuate
gripping surfaces are disclosed for power tongs in WO
94/01249.

Preferably, the centre of curvature of said arcuate
path lies between the centre of curvature of said grip-
Pping surface and said gripping surface. . Advantageously,
the centre of curvature of said arcuate path is substan-
tially midway between the centre of curvature of said
gripping surface and said gripping surface. Preferably,
one of said jaw and said jaw holder is.prOQided with an
arcuate track which defines said arcuate path, and the
other of said jaw and said jaw holder is slidably moun-
ted in said arcuate track.

There may be provided a jaw assembly comprising two
jJaw units in accordance with the present invention.
Preferably, said jaw units are mounted for pivotal
movement about a common pivot shaft. Advantageously,
said jaw assembly includes means which bias said jaw
units apart.

The present invention also provides a tong fitted
with a rotary in accordance with the present invention.

Traditionally, a rotary is made from three separate
pieces, i.e. a top section, a bottom section and a
peripheral wall. Each section has +to be carefully made
and machined to ensure that all three sections can be
bolted together. This involves considerable skilled
work and consequently a rotary is a relatively expensive
item. In order to help overcome this problem, the
rotary may be formed as a one piece casting.

One of the features of existing tongs is that their

rotaries are difficult to furnish. Thus, routine main-
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tenance usually involves dismantling. the whole rotary,

checklng the parts and reassembling the whole. Whilgt

this is a straightforward procedure in the clean condi-

tions of a workshop it can be problematic when carried

S OUut in a muddy field, in sand or in‘snow. In order to

help solve this problem a rotary may be provided which

comprises a top section, a bottom section, and a peri-

pheral wall therebetween, characterised in that at least

one of said top section and said bottom section is

10 prOV1ded with an elongate slot which, when said rotary

1s in use, accommodates a pivot shaft on Wthh a jaw

assembly can be pivotally mounted.

Jaw holders and jaws for tongs are traditionally

machined from the solid. This 1s a comparativély expen-

15 sive procedure, and in the present invention may be made
from a stack of individually cut laminations.

Conveniently, the laminations could be cut with a

laser from sheet steel. The stack of laminations could

then, for many purposes, be simply welded together along

20 their sides and/or bolted together and/or glued toge-

ther. Mass produced laminations are relatively inexpen-

sive and an acceptable final product can be produced at

a fraction of the cost of a product machined from the

whole.
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For a better understanding of the present invention
reference will now be made, by way of example, to the
accompanying drawings, in which:-

Fig. 1 is a schematic plan view, partly in section,

S showing a rotary fitted with a jaw assembly in accor-
dance with the present invention ready to receive a
tubular;

Fig. 2 shows the tubular entering the jaw assembly;

Fig. 3 shows the tubular nearing its final position

10 in the jaw assembly;

Fig. 4 shows the tubular in its final position;

Fig. 5 shows the tubular being released from the
jaw assembly;

Fig. 6 shows the tubular leaving the jaw assembly;

15 Fig. 7 shows the tubular leaving the rotary;

Fig. 8 is a perspective view, with part cut away,
showing a tong in accordance with the present invention;

Fig. 9 is a top plan view of the rotary which forms
part of the tong shown in Fig. 8; and

20 Fig. 10 is a side view, partly in cross-section and
partly in elevation, showing the rotary of Fig. 9.

Referring to Figs. 1 to 7 of the drawings there is
shown a rotary which is generally identified by the
reference numeral 100.

25 The rotary 100 is fitted with a jaw assembly 101
which comprises two jaw units: 102 which are pivotally
mounted on a pivot shaft 103 and which are biased apart
by a spring 104.

Each jaw unit 102 comprises a jaw holder 105 on

30 which is mounted a jaw 106 the radially inner surface of
which is provided with a plurality of gripping elements
107 which together define a gripping surface which 1is
substantially arcuate.

The jaw holders 105 are provided with an arcuate

35 track 108 and the jaw 106 is slidably mounted on the
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arcuate track 108 so that the jaws 106 can slide along
the arcuate track 108 relative to the jaw holder 105.

Thus, when the jaw holders 105 are in the position
shown in Figs. 1 to 7 the jaws 106 can slide along an
arcuate path having a centre of curvature at a point 109
which is radially inwardly of the gripping surface of
the gripping elements 107 but to one side of the centre
110 of the rotary 100.

In use, when it is desired to grip a tubular 111,
for example a length of casing, the tubular 111 1is
introduced into the rotary 100 through the opening 112.
This is shown in Fig. 1. It should be noted that the
jaws 106 have been displaced to a position where they
touch one another at point 113. This position can be
achieved by displacing the jaws 106 manually. However,
in practice the jaws 106 will normally be found in this
position as a result of the exit of the previous tubular
as will be described more fully hereinafter.

Fig. 2 shows the tubular 111 entering the jaw
assembly 101, it will be noted that part of the arcuate
track 108 is visible.

Fig. 3 shows the tubular 111 contacting the jaws
106. As the tubular 111 is further advanced towards the
centre 110 of the rotary 100 the jaws 106 are displaced
in the direction of the arrows 114 until they come to
rest in the position shown in Fig. 4. It will be noted
that the arcuate track 108 is no longer visible.

The rotary 100 is then rotated clockwise (as viewed
in Fig. 4) to advance the jaws 106 into gripping engage-
ment with the tubular 111 as will be described herein-
after. The gripping surface substantially conforms to
the surface of the tubular 111 and thus has a centre of
curvature at the centre 110 of the rotary 100 when the
jaws 106 are applied. After the tubular 111 has been
rotated and tightened to the required torque the rotary
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100 is rotated anti-clockwise to allow the jaws 106 to
move away from the tubular 111 under the influence of
spring 104.

The tubular 111 is then moved towards the opening

5 112. As it moves it engages the jaws 106 and displaces
them in the direction of the arrows 115 so that they
occupy the position shown in Fig. 6 which is identical
to Figs. 1, 2 and 7.

Fig. 7 shows the tubular 1ll1 leaving the rotary

10 100.

It will be appreciated that the jaw assembly 101 is
extremely simple, quick to use and relatively inexpen-
sive to manufacture and maintain.

* k %

15 Referring now to Fig. 8, the rotary 100 is shown
fitted in a tong 116.

As shown in Fig. 9 and 10, the rotary 100 is formed
as a one piece casting which comprises a top section
117, a bottom section 118, and a peripheral wall 119 on

20 which is formed a toothed track 120.

Both the top section 117 and the bottom section 118
are provided with an elongate slot 121, 122 respective-
ly. Each elongate slot 121, 122 has its centre of
curvature on the centre of rotation of the rotary 100.

25 As can be seen from Fig. 8, the upper part of the
pivot shaft 103 which forms the pivot point for the two
jaw units 102 projects upwardly through the elongate
slot 121 whilst the lower part of the pivot shaft 103
projects downwardly through the elongate slot 122.

30 The upper part of the pivot shaft 103 is secured to
a disk 123 which is provided with a handle 124.

A friction member 125 extends circumjacent the disk
123 and is held thereagainst by a tensioner 126.

A disk 127 similar to disk 123 is mounted below the

35 rotary 100 and is also engaged by a second friction
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member similar to friction member 125.

As can be seen in Fig. 8 and Figs. 1 to 7, the
sides of the rotary 100 are provided with cams 128, 129,
130 and 131 which are screwed to the rotary 100. The
rotary 100 is located in the tong 116 by nine guide
rolls 132, five of which are visible in Fig. 8. The
guide rolls 132 each have an upper and a lower roller
which bears against the peripheral wall 119 of the
rotary 100 above and below the toothed track 120 re-
spectively.

The rotary 100 is driven by a hydraulic motor (not
shown) which acts through a gear train which includes
gear wheels 133, 134 and 135.

In Fig. 8 the tubular 111 is about to be gripped.
(This corresponds to the position shown in Fig. 4.) The
hydraulic motor (not shown) is actuated to rotate gear
wheels 133, 134 and 135 which in turn rotate the rotary
100 in a clockwise direction. However, whilst the
rotary 100 rotates the disk 123 is restrained by the
friction member 125. The disk 123 in turn restrains the
pivot shaft 103 and the jaw assembly 10l1. Because the
Jaw assembly 101 is restrained the jaw units 102 ride up
on the cams 128, 130 which urge the jaws 106 into the
tubular 111 until either the pivot shaft 103 engages the
end of the elongate slot 121 (or the forces between the
tubular 111, the jaw units 102 'and the cams 128, 130 are
sufficiently high) at which time the disk 123 rotates in
unison with the rotary 100 against the friction member
125. It will be noted that because the centres of
curvature of the gripping elements 107 and the arcuate
track 108 do not coincide the jaw holders 105 do not
spin around the jaws 106 although means to limit the
sliding movement of the jaws 102 relative to their jaw
holders 105 could be provided if desired.

When the tubular 111 has been tightened to the
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desired torque the hydraulic motor is reversed to rotate
the rotary 100 anti-clockwise. The jaws 106 are normal-
ly firmly engaged in the tubular 111 and hence the
rotary 100 rotates relative to the jaw assembly 101 so
that the jaw holder 105 returns to the position shown in
Fig. 8. Means may be provided to prevent the jaw hol-
ders 105 engaging the cams 129 and 131.

It will be noted that the jaw holders 105 are each
provided with a roller 136 which engages the cams 128,
129, 130 and 131l.

I1f it is desired to rotate the tubular 111 in the
opposite direction then the rotary 100 is simply rotated
in the opposite direction causing the rollers 136 to
roll along the cams 129, 13l.

It will be noted that the entire jaw assembly 101
can be removed from the rotary 100 by simply removing
the pivot shaft 103 and withdrawing the jaw units 102.
The cams 128, 129, 130, 131 can then be readily replaced
if desired and the jaw units 102 refitted or replaced if
desired. Ssuch changes would generally be made when
changing the diameter of the tubular being run.
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CLAIMS:

1. A rotary for use in a tong, comprising:

a casing (117, 118) having an opening (112) for
entry and removal of a tubular (111) in a radial direc-
tion and having a peripheral wall (llé);

cams (128-131) on an inner face of the peripheral
wall;

first and second jaw holders (105) supported in the
casing for guidance by the cams and for rotation between
positions where they converge for gripping the tubular .
and positions where they diverge for release of the .
tubular; and.

first and second jaws (106) slidably mounted on the
jaw holders; | |

characterised in that in a divergent position of
the jaw holders (105) the first and second jaws (106)
are slidably by contact with the tubular (111) along
arcuate paths (108) between first positions (Fig. 1) in
which the tubular is insertable into and removable from
the rotary and second positions (Fig. 4) where they
surround and can grip the tubular.
2. The rotary of Claim 1, wherein the casing (117-119)
1s a one piece casting.
3. The rotary of Claim 1 or 2, wherein a jaw unit in
the casing comprises the first and second jaw holders
(105) mounted for pivotal movement about a common pivot
shaft (103).
4. The rotary of Claim 3, wherein the casing comprises
a top section (117), a bottom section (118), and the
peripheral wall (119) therebetween, and at least one of
the top and bottom sections is provided with an elongate
slot (121, 122) which accommodates the common pivot
shaft (103).
5. The rotary of Claim 3 or 4, wherein the jaw unit

comprises means (104) which biases the jaw holders (105)
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apart.

6. The rotary of any preceding claim, wherein each jaw
(106) has a gripping surface which 1is substantiall_y
arcuate for gripping the surface of .:a tubular (111) and
the centre of curvature (109) of the arcuate path (108)
along which the jaw is slidable lies between the centre
of curvature of said gripping surface and said arcuate
path (108).

7 . The rotary of Claim 6, wherein the centre of curva-
ture (109) of said arcuate path (108) lies betweén the
centre of curvature of said gripping surface and said
gripping surface.

8. The rotary of Claim 7, wherein the centre of curva-
ture (109) of said arcuate path (108) is substantially
midway between the centre of curvature of said gripping
surface and said gripping surface.

9. The rotary of any preceding claim, wherein one of
said jaw (106) and said jaw holder (105) is_ provided
with an arcuate track (108) which defines said arcuate

path, and the other of said jaw (106) and said jaw

10. A tong fitted with a rotary (100) as claimed in any
preceding claim.
11. A jaw characterised in that it comprises a plural-

ity of laminations.
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