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[57] ABSTRACT

A tool for making or breaking a threaded pipe joint,
including two gripping assemblies adapted to extend
about and grip two pipe sections respectively and each
having two jaws hinged together for opening and clos-
ing movement, with the two gripping assemblies being
mounted for relative rotary movement about the pipe
axis by power driven actuating means, preferably in-
cluding two piston and cylinder mechanisms, each of
which acts in one rotary direction against one of the
gripping assemblies and in the opposite rotary direc-
tion against the other gripping assembly at essentially
the location of the hinge between its two jaws.

25 Claims, 12 Drawing Figilres
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1
PIPE JOINT MAKE-UP OR BREAK-OUT TOOL

BACKGROUND OF THE INVENTION

This invention relates to improved tools for making
and breaking a threaded connection between two
pipes, such as for example between two successive
stands of a well pipe.

In completing a threaded joint betwecen two succes-
sive well pipe sections or the like, it is desirable to apply
a substantial tightening torque to the pipe scctions in
order to assurc their complcte threaded interconnec-
tion in a manner forming a rigid and effective joint be-
tween the sections. Similarly, when a joint of this type
is to be broken, a very substantial initial torque is re-
quired in order to rclease the thrcaded interengage-
ment between the parts. Various types of tongs, or
make-up and break-out tools, have been provided in
the past for producing this desired torque, including for
example the type of tool shown in U.S. Pat. No.
3041901 issucd July 3, 1962. That patent shows an ar-
rangement including an outer frame structure contain-
ing two gripping assemblies which are relatively rotat-
ably movable by a piston and cylinder mechanism, with
each assembly including a pair of jaws hinged together
for relative opening and closing movement. Other prior
art tools have included two such gripping assemblics
formed of jaws hinged together for swinging move-
ment, but without the necessity for an outer mounting
or retaining structure as discussed above. These various
tools, however, have had disadvantages in use which
have necessarily limited the extent to which the tools
have been adopted for practical use in the field. For ex-
amaple, most such tools have been relatively bulky, to
occupy more space than would be desired on the drill

rig or other work arca, and as a result of their size and -

construction have been inconvenient and cumbcersome
to handle, and in some instances completely impracti-
cal for wide scale use, and have been considerably
more expensive than would be desired to purchase and-
/or operate.

SUMMARY OF THE INVENTION

The present invention provides an improved joint
make-up or break-out tool which is much more com-
pact structurally, and more easily manipulated into and
out of an active pipe gripping position, than have becn
the make-up and break-out tools of the prior art. As
will appear, the tool of the invention can extend about
a well pipe or the like at the location of a thrcaded
joint, and by reason of its construction need not project
laterally outwardly from the pipe in any direction more
than a limited amount. to therecby minimize the space
requircments of the tool. The powered actuating unit
or units of the device are so located relative to the pipe
gripping portions of the tool as to produce a maximum
effective torque with minimum structure, and to apply
that torque to the gripping assemblies in a very manner
virtually eliminating any tendency for exertion of un-
wanted couple forces against the joint.

These results are achieved in large part by use of an
actuating unit which applices its torque producing force
to one of the gripping assemblics at essentially the loca-
tion of the hinge axis about which the jaws of that as-
sembly swing between open and closed positions. De-
sirably this actuating unit is a piston and cylinder mech-
anism acting against a jaw of one gripping assembly at
a location offsct from the hinge axis of that assembly,
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but acting against the other gripping assembly at its
hinge axis. The connection to the hinge axis may be
made by pivotally attaching the actuating unit to the
same hinge pin which connects two of the jaws to-
gether. Preferably, two such piston and cylinder actuat-
ing units are employed, attached to the two hinge con-
nections respectively of the two gripping assemblies.
The cylinder of each assembly may be pivotally at-
tached to a jaw while its piston may be pivotally con-
nected to one of the hinge pins.

To maximizc the torque developed by exertion of a
particular force by the actuating units, each actuating
unit should apply its force to the hinge connection es-
sentially tangentially with respect to the arcuate path
followed by that hinge connection during a joint mak-
ing or breakinng operation. A particular feature of the
invention resides in a preferred manner in which the
force is desirably applied precisely tangentially at an
intermediate point along the path of arcuate movement
of the hinge connection, and varies slightly but only
from precise tangency at opposite ends of that path of
travel, thus assuring transmission of torque in optimum
fashion to the two gripping assemblies.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and objects of the in-
vention will be better understood from the following
detailed description of the typical embodiment illus-
trated in the accompanying drawings, in which:

FIG. 1 is a perspective view showing a make-up and
break-out tool constructed in accordance with the in-
vention, as it appears when utilized for making or
breaking a threcaded connection in a well pipe;

FIG. 2 shows the tool of FIG. 1 after its upper grip-
ping section has been rotated relative to the lower sec-
tion in a counter-clockwise joint-breaking direction;

FIG. 3 is a enlarged plan view of the tool in the FIG.
2 condition;

FIG. 4 is a further enlarged top planc view, partially

-broken away, showing the too! in the FIG. 1 condition,

and taken primarily on line 4—4 of FIG. 1;

FIG. § is a rear elevational view taken primarily on
linc 5—S5 of FIG. 4, and partially broken away;

FIGS. 6 and 7 are vertical sections taken on lines
6—6 and 7—7 respectively of FIG. 4,

FIG. 8 is an enlarged fragmentary front elevational
view taken in the direction of the arrow 8 of FIG. 1;

FIG. 9 is a top plan view similar to FIG. 4, but show-
ing the jaws in open condition;

FIG. 10 is a fragmentary vertical section taken on
line 10—10 of FIG. 4;

FIG. 11 is a fragmentary perpsection view taken es-
sentially in the direction of the arrow 11 of FIG. 3; and

FIG. 12 is a somewhat diagrammatic representation
of a variational form of the invention in which the actu-
ating piston and cylinder mechanisms are disposed at
a different angle than in FIGS. 1 to 11.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In FIG. 1, I have represented generally at 10 a joint
make-up or break-out tool embodying the invention, as
the tool appears when utilized for tightening or loosen-
ing a threaded joint between two upper and lower verti-
cal well pipe scctions or stands 11 and 12, The tool 10
is suspended on the drilling rig by a suspension line 13
which may support a rigid member 14 having three
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lines 15 extending downwardly to three appropriate
spaced points of conncction 17 to the tool. FIGS. 6 and
7 show the threaded connection betwecen the two pipes
11 and 12, in which connection the upper stand 11 has
a lower externally threaded ‘pin’ end 18 connected into
an upwardly facing internally threaded ‘box’ end 19 of
the lower stand 12.

The tool 10 includes two very similar upper and
lower gripping assemblies 20 and 21 (sec FIGS. 1, 6
and 7) for gripping the upper and lower joint sections
11 and 12 respectively. These two gripping assemblics
20 and 21 are adapted to be turned relative to one an-
other about the vertical axis 22.of the pipe, between the
position of FIGS. 1 and 4 and the position of FIGS. 2
and 3. For power actuating the gripping assemblies and
the contained pipe sections bctween these positions,
therc are provided two piston and cylinder mechanisms
23 and 24 acting in opposite circular directions against
the two gripping assemblies.

To describe first of all the upper assembly 20, this as-
sembly includes two complementary jaws 25 and 26,
each of which may be essentially semi-circular to ex-
tend about one-half of the circular extent of the pipe,
so that in the closed condition of FIG. 4 the two jaws
25 and 26 completely encircle the pipe. At their inner
sides, the jaws may have cylindrically curved inner sur-
face 27 centered about the pipe axis 22 and received
in close proximity to the outer surface of the upper pipe
section.

Jaws 25 and 26 arc connected together by a hinge
connection 28 for relative swinging movement between
the closed position of FIG. 4 and the open position of
FIG. 9, and about a vertical axis 29 which is disposed
parallel to the previously mentioned vertical axis 22 of
the well pipe. The hinge connection 28 preferably in-
cludes a vertical hinge pin 30, having an upper enlarged
diameter head 31 and a downwardly projecting exter-
nally cylindrical shank 32 centered about axis 29. In
FIG. 5, the cylindrical shank 32 extnds vertically from
the underside 33 of head 31 to the lower extremity 34
of the hinge pin. Jaw 25 has two vertically spaced hing
loops 35 disposed about pin 30, while the second jaw
26 has two similar vertically spaced hinge loops 36 dis-
posed about the hinge pin at locations offset vertically
from loops 35. As will be apparent, each of the loops
35 and 36 contains a circular opening having a cylindri-
cally curved inner wall which is a closc fit about the
outer surface of pin 30 to effectively mount the two
jaws 25 and 26 for only the desired pivotal movement
about axis 29 rclative to one another. The hinge pin 30
may be held in its illustrated asscmbled relation with
respect to the jaws in any convenicnt manner, as by a
screw 37 extending downwardly through an opening in
the upper head 31 of the hinge pin and connecting
threadedly into the upper hinge loop 35 of jaw 25.

At their forward ends 38, the two jaws 25 and 26 arc
detachably connected together in the closed condition
of FIG. 4 by a latch mechanism 39, This latch mecha-
nism may include a U-shaped latch part 40 (FIGS. 4
and 8). having vertically spaced parallel arms 41 and

-42 connected by a hinge pin 43 to an outwardly pro-
jecting lug 44 formed on jaw 25, to mount latch part 40
for swinging movement about a vertical axis 45 be-
" tween the full line active position and broken line re-
leased position of FIG. 9. In its active position, this
latch part 40 extends about a pair of spaced outwardly
projecting lugs 46 on jaw 26, to retain the two jaws in
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their closed FIG. 4 condition. A locking element 47
pivoted at 48 to latch 40 may have a hooked portion
49, receivable between lugs 46 and engageable with a
pin 50 carried by and extending vertically between lugs
46, to releasably hold the latch part in its closed condi-
tion. A spring 51 urges the latch part 40 to its active
condition, while a spring 52 (FIG. 8) urges the locking
element 47 to its holding condition.

For gripping the pipe, the two jaws 25 and 26 carry
four gripping dies 53, 54, 55 and 56 (FIG. 4) which
may be spaced 90° apart as shown. Each of these grip-
ping dics or elements has an inner preferably serrated
face for engaging the outer cylindrical surface of the
pipe and holding it against motion rclative to the dic.
Two of the dies 53 and 56 are mounted to jaws 25 and
26 respectively in fixed positions relative to the carry-
ing jaws. For this purpose, the dies 53 and 56 may be
mounted in vertical die holders 57 which are retained
within grooves 58 in the jaws by screws 59 extending
through passages in the jaws and connecting threadedly
into the holders.

The other two gripping dies 54 and 55 are mounted
movably to the jaws 25 and 26 respectively, for pow-
ered actuation toward and away from the gripped pipe
along two axes 60 and 61 which intersect and are per-
pendicular to, and thereforc extend radially with re-
spect to, the main vertical pipe axis 22. Two radially ex-
tending piston and cylinder mechanisms 62 and 63 ac-
tuate these dies radially inwardly and outwardly rela-
tive to the well pipe under the control of an appropriate
three-way valve or the like diagrammatically repre-
sented at 64 in FIG. 4. As seen in the right hand portion
of FIG. 4, each piston and cylinder mechanism includces
an outer cylinder 65 rigidly sccured to the correspond-
ing jaw, and containing a piston 66 having a piston rod
67 projecting radially inwardly through a seal assembly
68, with the rod 67 being connccted threadably at 69
to a member 70 which carries a holder 71 to which the
die 54 or 55 is secured. Each cylinder 65 may be rigidly
attached to the corresponding jaw in any convenient
manner, as by screws represented at 72 in FIG. 4, with
a rectangular block 73 desirably being received be-
tween the cylinder and an outer planar face 74 formed
on the jaw.

The portions of the upper gripping assembly 20 thus
far described are essentially duplicated in the lower
gripping assembly 21, though inverted with respect
thereto. Thus, the lower assembly 21 includes two jaws
254 and 26a constructed the same as upper jaws 25 and
26 respectively, and connected together by a hinge
connection 28« essentially the saume as the previously
described upper hinge connection 28. More particu-
larly, hinge connection 28«¢ includes a hinge pin 30a
which is the same as upper pin 30, but inverted so that
head 31« of pin 30« is received at the underside of one
of two hinge loops or lugs 35« of jaw 254, and is se-
cured thercto by a screw or other fastener 37a4. The
other lower jaw 264 has two hinge loops 36¢ corre-

sponding to upper loops 36, so that the pin 30« inter-

connects jaws 25a and 26« for relative swinging move-
ment about a vetical axis 294 between open and closed
positions corresponding to those shown in FIGS. 9 and
4 respectively. In the condition of the tool illustrated in
FIGS. 1, 4 and 5, the lower hinge connection 284 is di-
rectly beneath and in vertical alignment with the upper
hinge connection 28, so that the two hinge axes 29 and
294 arc in alignment or coincide. The forward ends of
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lower jaws 25« and 264 are detachably connectible to-
gether in their closed condition by a latch mechanism
3% (FIG. 8), which may be essentially the same as
upper latch assembly 39, though inverted. This latch
mechanism 394 includes a latch part 40a engageable in
latching relation with lugs 46« on jaw 264, with part
40q being retainable in latched condition by a locking
part 47a corresponding to element 47 of mechanism
39. )

The actuating unit 24 for turning the two gripping as-
semblies relative to one another includes a cylinder 75
(FIGS. 1 and 4) and a contained piston 76, which is
power actuable in opposite directions along an axis 77
relative to the cylinder 75 by pressure fluid supplicd to
the cylinder under the control of a four-way or other
similar valve diagrammatically represented at 78 in
FIG. 4. The piston rod 79 of unit 24 carries an enlarge-
ment 80 at its end containing a cylindrical .vertical
opening 81 (FIG. 5) which is a close fit about the upper
portion of hinge pin 30« to pivotally connect the piston
rod to that hinge pin. The cylinder 75 is in turn pivot-
ally connected to the upper jaw 26, by upwardly and
downwardly projecting aligned cylindrical trunnion
lugs or stub shafts 82 and 83 (FIGS. 5 and 10), which
are journalled within upper and lower horicontal
mounting plates 84 and 85 attached rigidly to jaw 26.
The pivotal axis 86 of the cylinder extends vertically
and therefore parallel to axes 22, 29, and 29a, and in-
terseets the horizontal axis 77 of piston and cylinder
mechanism 24. Mounting plates 84 and 85 may be se-
cured to jaw 26 in any convenient way, as by welding
or bolting the plate 84 to he jaw, and then connecting
the lower plate 85 to upper plate 84 by a vertical con-
nector plate 87 (FIGS. 1 and 7). The lower platc 85
may be sccured rigidly to vertical plate 87 by screws
represented at 88 in FIG. 7. To further strengthen the
connection of thesc. parts to the jaw 26, an upper
mounting plate 89 may be¢ conncected to the upper end
of vertical plate 87, and be secured to the jaw by addi-
tional screws represented at 90 in FIGS. 1 and 7. Thus,
a rigid structure is provided consisting of parts 84, 85,
87 and 89, all rigidly secured to jaw 26 in fixed position
and pivotally carrying cylinder 75.

At the opposite side of the tool 10, the sccond actuat-
ing unit 23 may be essentially the same as the piston
and cylinder mechanism 24, but offset upwardly rela-
tive to unit 24 so that the part 80« corresponding to
part 80 of unit 24 may be received about and pivotally
connected to the lower end of hinge pin 30, just above
and in slidcable engagement with element 80 (sce FIG.
5). As in the case of the first discussed actuating unit
24, the part 80« is carried by and movable with the pis-
ton rod 79« of a piston contained within cylinder 75a
of unit 23. The cylinder 75« is hinged to lower jaw 254,
for relative pivotal movement about a vertical axis 86a.
This mounting is cffected by stub shafts 82« projecting
upwardly and downwardly from cylinder 75« and pivot-
ally received within two vertically spaced horizontal
plates 84a and 85« corresponding to plates 84 and 85
at the other side of the tool. As will be understood best
trom FIGS. 5 and 7, the rigid structure at the left side
of the tool consisting of parts 84, 85a¢, 84a and 89« is
inverted with respect to the corresponding structure
84, 85, 87 and 89 at the right side of the tool, so that
the cylinder of unit 23 is pivotally secured to the lower
jaw 26a. Also scen in FIG. 7, the upper plate 85« has
a radially inwardly projecting horizintal portion 91 hav-
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ing an inner edge 92 extending arcuatcly about axis 22,
to form an arcuate horizontal flange overlying a radi-
ally outwardly projecting horizontal flange part 93 car-
ried rigidly by upper jaw 25, The outer ege 94 of flange
93 extends arcuately about pipe axis 22, so that in all
relative rotary positions to which the two gripping as-
semblies may be turned, the two flanges 91 and 93 are
engageable to support the lower assembly 21 from the
upper asscmbly, and prevent relative axial separation
of these two gripping assemblics. At the opposite side
of the pipe, the previously discussed bottom plate 85
has a portion forming an arcuate radially inwardly pro-
jecting horizontal flange 95 engageable with the under-
side of a radially outwardly projecting flange 96 rigidly
carried by jaw 254, to coact with the previously men-
tioned flanges 91 and 93 in supporting the lower jaws
from the upper jaws, and preventing axial separation of
the two gripping assemblies. The axis of movement 774
of the piston within unit 23 is horizontal, and perpen-
dicular to the vertical axis 86a of pivotal movement of
cylinder 75a. Also, the axes 77 and 774 should intersect
and be perpendicular to the vertical axes 29« and 29,
respectively.

Lower jaw 254 may carry an upwardly projecting lug
or shoulder 97 (FIG. 11), located adjacent piston and
cylinder assembly 62a and engageable against a surface
98 on upper jaw 26 in a relation transmitting closing
movement from jaw 254 to jaw 26. Element 97 may be
carried by a plate of the lower jaw corresponding to the
upper jaw plate 73 of FIG. 4, and may be engageable
with a lower portion of the upper plate 73. At the oppo-
site side of the tool, upper jaw 25 may carry a member
97a corresponding to part 97 but projecting down-
wardly for engagement with an adjacent vertical sur-
face on the lower jaw 26«, ina relation transmitting
closing movement from upper jaw 25 to lower jaw 26a.
Thus, a user may close all four jaws by merely grasping
the upper jaw 25 and the lower jaw 25a, which upon
closure will take with them the other two jaws, as dis-
cusscd. At each side of the tool, the lower of the two
plates 73 may carry at its upper side a wear plate 105,
retained by two screws 106 (FIGS. 6 and 11), for slid-
ably engaging and supporting the other of the plates 73.

To now describe a cycle of use of the tool, assume
that both sets of jaws initially in the open condition of
FIG. 9. When in this open condition, the jaws can be
moved to a position of recepttion about the pipe sec-
tions 11 and 12, and can then be closed to the condi-
tion of FIG. 4, with retention in that closed condition
by the latch assemblies 39 and 39a. The operator then
actuates valve 64 of FIG. 4 to admit pressurized hy-
draulic fluid to the radially outer portions of the cylin-
ders of units 62 and 63, to thereby force the pistons in
those cylinders radially inwardly, so that the dies 54
and 55 engage radially inwardly against the pipe and
clamp it tightly against the opposed stationary jaws 53
and 56. This same action occurs in both of the gripping
assemblics, so that the upper pipe section 11 is tightly
gripped by the upper jaws, while the lower section 12
is tightly gripped by the lower jaws. As a next step, the
operator admits pressurized fluid to the outer ends of
the cylinders of actuating units 23 and 24, to force the
contained pistons and rods along axes 77 and 77q. Pis-
ton 76 thus acts against lower hinge pin 304 to move it
leftwardly in FIG. 5, while the piston of acutating unit
23 acts against the upper hinge pin 30 to move it right-
wardly in FIG. §. The result is that the two gripping as-
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semblics and the gripped pipe sections turn about axis
22 relative to one another and to the actuated condi-
tion of FIGS. 2 and 3. A very limited angular movement
of this type is normally sufficient to break the threaded
connection between the two pipe sections, and permit
the upper section to be thereafter easily unscrewed
from the lower section by other equipment. In FIG. 3,
the relative angular motion of the two gripping asscm-
blies is assumed to be approximately 15° When it is de-
sired to make, rather than break, a thrcaded connec-
tion, the upper section 11 may be screwed loosely into
the lower section, and the actuating units 23 and 24 be
then supplied with pressure fluid at their inner ends in
a relation turning the upper and lower gripping assem-
blies relative to one another from the position of FIGS.
2 and 3 to the position of FIGS. 1 and 4.

It is noted that in FIG. 4, the actuating force applied
to the hinge connections by units 23 and 24 is transmit-
ted to the gripping assemblics approximately tangen-
tially with respect to the path of arcuate movement of
those hinge connections. That is, in FIG. 4, the axis of
movement 77 of piston 76 extends approximately tan-
gentially with respect to the arcuatc path 100 which the
axis 29« of hinge connection 28« follows as it moves
about pipe axis 22 upon energization actuating unit 24.
Similarly, at the opposite side of the tool, the piston of
actuating unit 23 applies force essentially tangentially
with respect to the path of movement of the hinge con-
nection which it acts against. These tangential relation-
ships assure the application of very high torque to the
gripping assemblies for any given force developed in
the actuating units 23 and 24.

FIG. 12 shows disgrammatically a variational ar-
rangement which may be considered as identical with
the form of the invention shown in FIGS. 1 through 11,
except that the two actuating piston and cylinder units
123 and 124 (corresponding to units 23 and 24 of the
first form of the invention) have their axes 177 and
1774 (corresponding to axes 77 and 77« of FIG. 4) dis-
posed at an angle a with respect to one another, which
is so selected as to further maximize the amount of pipe
turning torque which is developed. In FIG. 12, the
range of movement of one of the hinge axes 130 by unit
123 is from the full line position of FIG. 12 to the posi-
tion represented at 130’ in that figure. The path of ar-
cuate movement of the hinge connection and its axis,
as well as the part 180 at the end of the piston rod, is
represented by the arcuate path 101 extending abut
pipe axis 122. The piston and cylinder mechanism 123
is so located that its axis 177« is initially directed
slightly inwardly rclative to arcuate path 101, and at
the position 130" is directed slightly outwardly relative
to that path, so that a preciscly tangential relationship
with respect to an arc about pipe axis 122 is attaincd
only at a central location 102. Thus, maximum torque
is developed at this intermediate point along the path
of movement, and even at the extremities of the range
of movement the variation from a true tangential rela-
tionship is minimized. The second actuating unit 124
has its piston axis 177 similarly disposed with respect
to the arcuate path of movement of its associated hinge
connection, so that unit 124 also applics force preciscly
tangentially at only a central location along its path of
movement, but has minimum deviation from such tan-
gential relation at the opposite ends of its path of travel.
In an actual structurec embodying the arrangement
shown diagrammatically in FIG. 12, the maximum devi-
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ation from precise tangency may be even less than it
appears in FIG. 12, since the total anglc of movement
between points 130 and 130’ has been exagerated in
FIG. 12 for clarity of illustration, and may in fact be
substantially less than that shown (prefcrably becing
about 15° total as in FIG. 3).

In both forms of the invention, the use of two piston
and cylinder mechanisms 23 and 24 (or 123 and 124),
in the illustrated essentially opposed relationship, and
preferably with the pistons connected to the hinge pins
in very closely proximate planes (FIG. §), eliminates
any substantial tendency for bodily lateral displace-
ment of the two gripped pipes upon operation of the
units 23 and 24 or 123 and 124, and also avoids exer-
tion of any substantial couple forces against the pipes.
Further, the connection of the mechanisms 23 and 24
or 123 and 124 to the gripping assemblies at their hinge
axes has the additional advantage, beyond those previ-
ously discussed, of enabling opening and closing of the
jaws without extending or retracting movement of the
pistons relative to their cylinders, since opening and
closing of the jaws does not require movement of their
hinge axes.

While certain specific embodiments of the present
invention have been disclosed as typical, the invention
is of course not limited to these particular forms, but
rather is applicable broadly to all such variations as fall
within the scope of the appended claims.

I claim:

1. A tool for effecting relative rotation between two
threaded pipes about an axis of said pipes, comprising:

a first gripping assembly adapted to extend about and
grip a first of said pipes, and including two jaws and
a first hinge connection attaching said jaws to-
gether for relative swinging movement about a first
hinge axis between open and closed positions;

a second gripping assembly adapted to extend about
and grip a second of said pipes, and including two
additional jaws and a second hinge conncction at-
taching said additional jaws together for relative
swinging movement about a second hinge axis be-
tween open and closed positions;

a power operated actuating unit for exerting force
against said two gripping assemblies in a rclation
causing relative rotation between the pipes;

said two hinge connections being receivable substan-
tially in axial alignment with one another in a posi-
tion in which the jaws of both gripping assemblies
are openable; and

a shoulder carried by a jaw of one of said gripping as-
semblics and engageable with a shoulder on a cor-
responding jaw of the other gripping assembly in a
relation transmitting closing force from one jaw to
the other when the two assembles are in said rela-
tive position in which they are openable.

2. A tool as recited in claim 1, including an additional
shoulder carricd by the other jaw of said other gripping
assembly and engageable with the other jaw of said one
gripping assembly in a relation transmitting closing
movement thereto.

3. A tool for effecting relative rotation between two
threaded pipes about an axis of said pipes, comprising:

a first gripping assembly adapted to extend about and
grip a first of said pipes. and including two jaws,
pipe gripping means carried by both of said jaws,
and a first hinge connection attaching said jaws to-
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gether for relative swinging movement about a first
hinge axis between open and closed positions;

a second gripping assembly adapted to extend about
and grip a second of said pipes, and including two
additional jaws, additional pipe gripping means
carried thereby, and a second hinge conncction at-
taching said additional jaws togcther for relative
swinging movement about a second hinge axis be-
tween open and closed positions;

a power operated actuating unit for exerting force
against said two gripping assemblies in opposite cir-
cular directions about said pipe axis and in a rela-
tion causing relation rotation between the pipes;

means for transmitting actuating force from said unit
to said first gripping assembly; and

means for transmitting opposed actuating force from
said actuating unit to said control gripping assem-
bly at essentially the location of said second hinge
axis and in a relation applying force to both of said
additional jaws at essentially the location of said
second hinge axis and in the same circular direc-
tion about said pipe axis.

4. A tool as recited in claim 3, in which said actuating
unit is a piston and cylinder merchanism applying actu-
ating force to both of said additional jaws of said sec-
ond gripping assembly generally transversely of said
sccond hinge axis.

5. A tool as recited in claim 3, in which said actuating
unit includes two parts which act in opposite directions
against said gripping assemblies respectively and which
are power reciprocable relative to one another along a
reciprocation axis which essentially intersects said sec-
ond hinge axis.

6. A tool as recited in claim 3, in which said first men-
tioned means connect said actuating unit to one of said
jaws of said first gripping assembly at a location offset
circular about said pipe axis from said first hinge axis.

7. A tool as recited in claim 3, in which said first men-
tioned means include a pivotal connection betwecn
said actuating unit and one of said jaws of said first
gripping assembly.

8. A tool as recited in claim 3, in which said dctuatmg
unit is a piston and cylinder mechanism, and said first
mentioned means include a pivotal connection attach-
ing said mechanism to one of said jaws of said first grip-
ping assembly for pivotal movement about an axis off-
set circularly from but esscntmlly pardllcl to said first
hinge axis.

9. A tool as recited in claim 3, in which said last men-
tioned means connect said actuating unit to said second
gripping assembly for pivotal movemcnt relative to
both of said additional jaws about said second hinge
axis.

10. A tool as recited in claim 3, in which said actuat-
ing unit is a piston and cylinder mechanism exerting
force against said sccond gripping asscmbly at said sec-
ond hinge axis in a dircction extending esssentially tan-
gentially with respect to an arcuate path of movement
of said second hinge connection about the pipe axis rel-
ative to said first gripping assembly.

11. A tool as recited in claim 3, in which said actuat-
ing unit is a fluid pressure operated mechanism having
a cylinder connected by said first means to one of said
jaws of said first gripping asscmbly for relative pivotal
movement about an axis offsct circularly from but es-
sentially parallel to said pipe axis. and having a rcla-
tively reciprocable piston pivotally connceted to both
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of said additional jaws of the second gripping assembly
for pivotal movement relative to both of said additional
jaws about said second hinge axis.

12. A tool as recited in claim 3, including a second
power operated actuating unit for exerting force in op-
posite directions against said two gripping assemblics
and coacting with said first actuating unit to relatively
rotate said gripping assemblies, means for transmitting
actuating force from said second unit to said second
gripping assembly, and means for transmitting actuat-
ing force from said second unit to said first gripping as-
sembly at essentially the location of said first hinge axis
and in a relation applying force to both of said jaws of
the first gripping assembly at essentially the location of
said first hinge axis and in a common circular direction
which is the opposite of the direction in which said first
actuating unit exerts force against said second gripping
assembly.

13. A tool as recited in claim 3, in which said power
operated actuating unit is a piston and cylinder mecha-
nism connected by said last mentioned means for piv-
otal movement relative to both of said jaws of said sec-
ond gripping assembly about essentially said second
hinge axis; there being a second piston and cylinder ac-
tuating unit exerting force in opposite directions
against said second gripping assembly, and against both
jaws of said first gripping assembly in a common direc-
tion and at essentially the location of said first hinge
axis.

14. A tool as recited in claim 3, in which said second
hinge connection includes a hinge pin connecting said
additional jaws together for relative swinging move-
ment, said last mentioned means ‘of claim 3 including
a power actuated part for applying force from said unit
to said second gripping assembly and pivotally con-
nected to a portion of said hinge pin for pivotal move-
ment relative to both of said additional jaws about said
second hinge axis.

15. A tool as recited in claim 3, in which said last
mentioned means connect said actuating unit to said
second gripping assembly at a location axially between
said two hinge connections.

16. A tool as recited in claim 3, in which said actuat-
ing unit is connected by said last mentioned means to
said jaws of said second gripping assembly at a location
axially between said two hinge connections, there being
a second actuating unit for relatively turning said grip-
ping assemblies and pivotally connected to the jaws of
said first gripping assembly for relative pivotal move-
ment about esscntially said first hinge axis and at a lo-
cation axially between said two hinge connections.

17. A tool as recited in claim 3, in which said two
hinge connections include two hinge pins which in one
condition of the tool are in essential axial alignment
and extend through hinge loops of the jaws of the two
gripping assemblics respectively, said actuating unit in-
cluding a piston and cylinder merchanism, said last
mentioned means of claim 3 including a conncctor part
on said ‘piston and cylinder mechanism pivotally con-
nected to an end of one of said hinge pins axially be-
tween said loops of the jaws of the two gripping assem-
blics, there being a second actuating unit having a con-
nector part pivotally connected to an end of the other
hinge pin, at a location axially between said loops of the
Jaws of the two gripping assemblies, and axially adja-
cent said first mentioned connector part.
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18. A tool as recited in claim 3, in which said pipe
gripping means of the two gripping assemblies include
gripping dies mounted to said jaws of both assemblics
for relative radial movement, and power operated
means for actuating said dies radially inwardly and out-
wardly relative to the carrying jaws and toward and
away from a pipe to be gripped.

19. A tool as recited in claim 3, in which said pipe
gripping means of said two assemblies include on each
jaw a first pipe gripping die mounted to the jaw for rela-
tive movement radially inwardly and outwardly, a rela-
tively fixed die, and a piston and cylinder mechanism
for actuating said first mentioned die inwardly and out-
wardly relative to the associated jaw.

20. A tool as recited in claim 3, including shoulders
on said two gripping assemblies interengagcable to re-
tain the two assemblics against relative axial separating
movement.

21. A tool as recited in claim 3, in which sid first
mentioned means include axially spaced plates con-
nected to a jaw of said first gripping assembly and piv-
otally mounting said actuating unit, onc of said plates
having an arcuate inner edge portion forming a shoul-
der engageable with a coacting shoulder carried by a
jaw of said second gripping assembly in a relation re-
taining said assemblics against relative axial separating
movement.

22. A tool as recited in claim 21, including a second
actuating unit, two spaced plates mounting said second
actuating unit to a jaw of said second gripping assembly
pivotally, one of said last mentioned plates having an
inner arcuate edge portion forming a shoulder coacting
with a shoulder carried by a jaw of said first gripping
assembly to coact with said first mentioned shoulders
in retaining said asscmblies against relative axial sepa-
ration.

23. A tool as recited in claim 3, in which said sccond
hinge axis follows an arcuate path about said pipe axis
relative to said first gripping assembly upon relative ro-
tation of the assemblies, said last mentioned means of
claim 3 including a reciprocally moveable forcc trans-
mitting part moving along a line which is approximately
tangential with respect to said arcuate path at opposite
ends of said path, but is more precisely tangential with
respect to an arc about said pipe axis at an intermediate
point along said path.

24. A tool for effccting relative rotation between two
threaded pipes about an axis of said pipes, comprising:

a first gripping assembly adapted to extend about and
grip a first of said pipes, and including two approxi-
mately semi-circular jaws, pipe gripping dics car-
ried by said jaws, powered means carricd by the
jaws for moving at least one of said dics radially in-
wardly and outwardly, a first hinge connection at
first ends of said jaws attaching them togcther for
relative swinging movement about a first hinge axis
between open and closed positions, and a latch for
dctachably connecting second ends of the jaws to-
gether in closed relation;

a second gripping assembly adapted to extend about
and grip a second of said pipes, and including two
approximately semi-circular additional jaws, addi-
tional pipe gripping dics carried by said jaws, pow-
ercd means for moving at least one of said addi-
tional dics radially inwardly and outwardly, a sec-
ond hinge connection at first ends of said addi-
tional jaws attaching them together for relative
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swinging movement about a second hinge axis be-
tween open and closed positions, and a latch for
detachably connecting sccond ends of said addi-
tional jaws together in closed relation;

first and second actuating units located at opposite
sides of said hinge connections and each including
relatively reciprocable piston and cylinder parts for
exerting force against said two gripping assemblics
in a relation causing relative rotation between the
pipes;

means connccting one of said piston and cylinder
parts of said first actuating unit to said second
hinge connection for pivotal movement relative to
both of said additional jaws about said second
hinge axis and in a rclation applying actuating force
to both of said additional jaws at essentially said
sccond hinge axis and in a common circular direc-
tion;

means connecting the other of said piston and cylin-
der parts of said first actuating unit to one of said
jaws of said first gripping assembly at a location off-
set circularly from said first hinge axis;

means connecting one of said parts of said second ac-
tuating unit to said first hinge connection for piv-
otal movement relative to both of said jaws of said
first gripping assembly about said first hinge axis
and in a relation applying actuating force to both
of said jaws of said firt gripping assembly at essen-
tially said first hinge axis and in a common direc-
tion; and

means connecting the other of said parts of said sec-
ond actuating unit to one of said jaws of said sec-
ond gripping assembly at a location offset circu-
larly from said second hinge axis.

25. A tool for effecting relative rotation between two

threaded pipes about an axis of said pipes, comprising:

a first gripping assembly adapted to extend about and
- grip a first of said pipes, and including two approxi-
mately semi-circular jaws, pipe gripping dies car-
ried by said jaws, piston and cylinder means carried
by the jaws for moving at least one of said dies radi-
ally inwardly and outwardly, a first hinge pin at first
ends of said jaws attaching them together for rela-
tive swinging movement about a first hinge axis be-
tween open and closed positions, and a latch for
detachably connecting second ends of the jaws to-
gether in closed relation;

a second gripping assembly adapted to extend about
and grip a second of said pipes, and including two
approximately semi-circular additional jaws, addi-
tional pipe gripping dics carried by said jaws, piston
and cylinder means for moving at least one of said
additional dics radially inwardly and outwardly, a
second hinge pin at first ends of said additional
jaws attaching them together for relative swinging
movement about a second hinge axis between open
and’ closed positions, and a latch for detachably
connecting second ends of said additional jaws to-
gether in closed relation;

first and second actuating units located at opposite
sides of said hinge connections and each including
relatively reciprocable piston and cylinder parts for
exerting force against said two gripping assemblies
in a relation causing relative rotation between the
pipes;

a connector loop on one of said parts of said first ac-
tuating unit received rotatably about an end of said
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second hinge pin at a location near said first hinge
pin and connecting said one part to said pin for piv-
otal movement relative to both of said additional
jaws about said second hinge axis and in a relation
applying actuating foree to both of said additional
Jjaws at essentially said second hinge axis and in a
common circular direction;

means connecting the other of said piston and cylin-
der parts of said first actuating unit pivotally to onc
of said jaws of said first gripping assembly at a loca-
tion offset circularly from said first hinge axis:

a connector loop on one of said parts of said sccond
actuating unit received rotatably about an end of
said first hinge pin at a location near said second
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hinge pin and adjacent said first mentioned loop
and connecting said one part of said second actuat-
ing unit to said first hinge pin for pivotal movement
relative to both of said jaws of said first gripping as-
sembly about saif first hinge axis and in a relation
applying actuating force to both of said jaws of said
first gripping assembly at essentially said first hinge
axis and in a common direction; and

means connecting the other of said parts of said sec-
ond actuating unit to one of said jaws of said sec-
ond gripping ilssembly pivotally at a location offsct
circularly from said second hinge axis.

¥ * * * *



