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2,732,244
HOOK POSITIONER
William P. Gaines, Vista, Calif.
Application December 5, 1950, Serial No. 199,229
15 Claims, (Cl, 294—82)

This invention relates generally to hook structures and
the like of the type generally used to support and to raise
or lower well casing, drill pipe, well tubing or sucker
rods in a well. The invention is more particularly di-
rected to an improvement in such structures to facilitate
the handling of well pipe or rods when lowering or raising
them into or out of a well.

When a well is being drilled for the production of
fluids such as oil, gas or water, it is customary to support
the string of drill pipe by a drilling hook structure sus-
pended from a traveling block which in turn is suspended
in the derrick by a drilling line. When the drilling bit
becomes dull the drill string, which comprises threadedly
connected sections, is pulled from the well and the dis-
connected sections or “stands” are stacked upright in the
derrick. After replacement of the bit the drill string 1s
run back into the well by screwing the stands together
and lowering the drill string the length of a stand as each
stand is added. During these operations the drill string
is supported by an elevator flexibly suspended from the
drilling hook structure by a pair of elevator links. The
elevator is composed of pivotally interconnected sections
which may be swung apart to provide a lateral opening
permitting lateral insertion of the pipe into the bore of
the elevator and then closed and latched about the pipe.

The manipulation of the upper ends of the disconnected
stands of pipe is performed or controlled by an operator
on a platform mounted in the upper portion of the der-
rick, this operator being usually referred to as the “der-
rick man.” When pulling the pipe from the well, or
“coming out of the hole,” in accordance with convention-
al practice it is the derrick man’s duty to unlatch the eleva-
tor from each stand and to move the upper end of the
stand into position in the pipe rack. When running the
pipe into the well, or “going in the hole,” it is his duty to
move the upper end of each stand into position to be in-
serted laterally into the elevator bore, and to close and
latch the elevator unless the elevator is of a type which is
automatically closed and latched upon insertion of the
pipe thereinto. It will be apparent that in order to avoid
delay and interruption of the cycle of operation, when
“going in the hole” the empty elevator should be properly
oriented as it is raised in the derrick, so that its lateral
opening faces the sand of pipe to be engaged. Hereto-
fore it has not been possible to insure such proper orien-
tation of the elevator at this time, for the following rea-
sons.

For various practical reasons drilling hook structures
embody the following essential elements and features:

(1) A hook member or its equivalent load-carrying
member by which the pipe is supported;

(2) A supporting member adapted to be attached to
and supported by the traveling block;

(3) An axially slidable and rotative connection be-
tween the hook member and the supporting member
whereby the hook member may rotate about a vertical
axis and may have limited axial movement relative to
the supporting member;
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(4) Spring means between the members resisting
downward movement of the hook member relative to the
supporting member; and .

(5) Means for releasably locking the. hook member
against rotation without interfering with the aforesaid
relative axial movement.

The purpose of the relative axial movement and of the
spring loading of the hook member is to cause the hook
to raise the stand of pipe a few inches as it is unscrewed
from the drill string and thus avoid damage to the joint
threads, the spring having sufficient force to expand un-
der the load of a single stand of pipe. The purpose of
the rotative connection and of the rotation lock is to en-
able the hook member to be rotated into different posi-
tions and to be locked against rotation in any one of sev-
eral positions. For instance, during the drilling operation
a portion of the torque applied to the drill string by the
rotary table is imparted to the rotary swivel, which must be
restrained against rotation because of the mud hose comn-
nected thereto. By locking the hook member against ro-
tation, the rotary swivel is prevented from rotating.

When “coming out of the hole” it is customary to lock
the hook against rotation, in such position that the ele-
vator opening is disposed toward the pipe rack. How-
ever, when “going in the hole” there is frequently a tend-
ency for the drill string to be rotated by the drill bit as it
descends; due to a “corkscrew” effect which is most pro-
nounced in crooked wells. If the upper end of the drill
string were held against rotation under these circumstanc-
es, there is a danger that one of the threaded jcints in the
drill string may become loosened and allow a portion of
the drill string to drop to the bottom of the well. For
this reason it is considered essential that the hook swivel
lock be released while “going in the hole.” Consequent-
ly each time the elevator is unlatched and removed from
the pipe at the floor level and before it is raised to the
upper portion of the derrick to engage another stand of
pipe, the hook, links and elevator must be manually ro-
tated by a crew member to a position wherein the eleva-
tor opening faces the next stand of pipe.. This necessitates
a pause in the operating cycle, slowing down the oper-
ation. Even after being properly oriented at the floor
level the elevator frequently turns slightly during its as-
cent, due to vibration and swaying, so that when it reaches
the upper portion of the derrick its lateral opening is not
directed toward the stand of pipe to be inserted therein.
This results in additional delay which cannot be avoided
by locking the hook at the floor level in the proper posi-
tion, for the reason that when it is in the upper position
the lock is not accessible to the derrick man for release
by him to permit free rotation during subsequent lowering
of the drill string.

The instant invention, when applied to spring-type
drilling hook structures, overcomes this difficolty and rec-
onciles the two aforementioned conflicting conditions by
providing means whereby the hook is automatically ro-
tated into a predetermined position upon release of the
weight of the drill string, and is maintained in such po-
sition until the weight of the drill string is again imposed
on it, whereupon the hook member is rendered freely ro-
tatable with respect to its supporting member. Accord-
ing to one aspect of the instant invention, the stored ener-
gy in the hook spring is used to rotate the hook into the
desired position. More specifically, this application of
the invention contemplates the provision of coacting cam
and follower elements, one associated with the hook mem-
ber and the other associated with the supporting member
and cooperating to rotate the hook member into a pre-
determined position during expansion of the spring upon
release of the applied load.

In different drilling rigs the location of the pipe rack
with respect to the drawworks varies considerably, and
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hence the elevator should be capable of being positioned
with its lateral opening facing in any desired direction.
Furthermore, different makes and types of elevators have
lateral openings which face in directions which vary
somewhat with respect to the hook member. Accord-
ingly, another aspect of the instant invention contem-
plates adjustability of one of the cam members through-
out an entire revolution about the axis of rotation of the
hook member, into any one of a plurality of angularly
spaced positions, and preferably permitting adjustment
by small increments so that a predetermined position
which the unloaded elevator automatically assumes may
be selected to provide optimum working conditions for
the derrick man.

In addition to its advantages in improving operating
conditions when incorporated in a drilling hook struc-
ture, the instant invention is also applicable to tubing
hook structures and sucker rod hook structures. When
running strings of well production tubing or sucker rods
into or out of the well, the disconnected stands are racked
upright in the derrick or the mast of the pulling unit, and
operating conditions are generally similar to those pre-
vailing in the running of a string of drill pipe. An appre-
ciable saving in time and effort may be effected by in-
corporating in a tubing hook structure or sucker rod hook
structure cooperating elements operable to automatically
orient the hook member and hence the elevator into a
predetermined position.

Whereas all drilling hook structures incorporate a re-
lief spring, not all tubing hook structures are of this
type. Many tubing hook structures provide for rotation
of the hook member, with or without a releasable ro-
tation lock, but with no axial movement of the hook
member relative to the supporting member. According-
ly, in the application of the instant invention to this
type of hook structure either the cam or its follower may
be spring-mounted on one of the members of the hook
structure, thus providing for relative movement between
the cam and its follower upon deflection of the spring.
In this case the cooperating cam elements will constantly
urge the hook member into a predetermined oriented
position, both while the hook is loaded and while it is
unloaded, but will permit the hook member to rotate if
the rotational force is sufficient to deflect the cam spring.

The invention and its application to various types of
hook structures will be understood from the following
detailed description of a drilling hook structure incor-
porating the invention, and of a typical tubing hook
structure having no relief spring but incorporating a dif-
ferent version of the invention, reference being had to
the accompanying drawings wherein:

Figure 1 is a view in side elevation of an unloaded
spring-type drilling hook embodying the invention;

Figure 2 is a side elevational view taken at right angles
to Figure 1;

Figure 3 is a view similar to Figure 1 but showing the
hook loaded and rotated through an angle of 180°;

Figure 4 is a view similar to Figure 1 with parts broken
away on a central longitudinal plane;

Figure 5 is a transverse sectional view taken om line
V—V of Figure 4;

Figure 6 is a fragmentary longitudinal view taken on
line VI—VI of Figure 5;

Figure 6g is a view similar to Figure 6 but showing
the locking mechanism in released position;

Figure 7 is a view in side elevation of a tubing hook
of the non-spring type incorporating the instant inven-
tion;

Figure 8 is a view similar to Figure 7 but with parts
broken away on line VIII—VIII of Figure 9;

Figure 9 is a transverse sectional view taken on line
IX—IX of Figure 8;

Figure 10 is a fragmentary sectional view taken on line
X~-—X of Figure 7;

Figure 11 is a view in rear elevation of a modified
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form of the invention applied to a hook of the type shown
in Figures 7 to 10; and

Figure 12 is a transverse sectional view taken on line
XII—XII of Figure 11.

Referring first to Figures 1 to 6, inclusive, wherein
the invention is shown as embodied in a spring-type drill-
ing hook structure, it will be observed that the support-
ing member comprises generally a housing 2 having a
bail 4 attached to its upper extremity for suspending
the structure from a traveling block. The load carrying
member includes a main shank é slidably and rotatably
mounted in the housing 2, the lower portion of the shank
projecting below the housing and carrying a hook body
generally designated 8. An upwardly facing internal
shoulder 19 is formed in the housing adjacent its lower
end, on which rests a thrust bearing 32 which rotatably
supports a lock ring 14 having a plurality of locking
recesses 16 in its peripheral surface. A locking member
18 is pivotally mounted in the housing 2 for movement
selectively into or out of engagement with a selected
recess 16.

In the foregoing and throughout the spccification, as
well as in the claims, the conventional nomenclature
commonly accepted throughout the industry is utilized,
thus the whole structure is designated as a hook structure
while the term “hcok” or *hook body” refers only to
the load-carrying member or members of the hook struc-
ture. Despite possible confusion between the term “hook
structure,” “hook,” *“hook body” or “hcok eclement,”
this terminology is adhered to as compatible with the
literature and prior patents of this art. Since common
variations of hook structures include many transposi-
tions and rearrangements of parts, such for instance, as
inclusion of the housing as a part of the hook member
and the shank as an element of the supporting member,
this language is deemed properly appropriate to describe
the invention in the common parlance already established
in this field.

A compression spring 20 is supported by the lock
ring 14, the upper eand of the spring having supporting
engagement with a coliar 22. A shank extension 24 i3
secured to the main shank 6 in coaxial relation thereto,
the upper end of the shank extension being threaded to
receive a nut 26 by which the collar 22 is secuied to the
shank extension.

The major portion of the shank 6 is flattered on op-
posite sides to provide a non-circular cross-seciion, as
illustrated in Figure 5, and the lock ring i4 is provided
with a correspondingly shaped opening thercthreugh,
whereby the shank may slide freely through the lock
ring but is prevented from rotating with respect thereto.
Above the flattened portion of the shank 6 there is pro-
vided a cylindrical head 28 integral with the flattened
portion and forming a pair of downwardly facing shou!-
ders 38 adapted to engage the lock ring 14 and thus
limit the extent of compression of the spring.

The construction thus far described forms no part of
the instant invention, and is substantially as illustrated
and described in United States Patent No. 2,506,593,
granted May 9, 1950 to R. K. Heitel and G. F. Nicolson,
to which reference may be had for a more detailed dis-
closure of the construction.

As previously mentioned, the swivel locking member
18 is customarily disengaged from the locking recesses
16 in the lock ring 14 when running the drill pipe into
the well, in order not to restrain the drill pipe from
rotating if “cork-screwing” of the bit tends to rotate it.
On the other hand, when the hook structure is unloaded
during such operation, such as when it is being raised to
pick up the next stand of pipe from the pipe rack, it is
highly desirable that the hook body 8 assume a predeter-
mined oriented position such that the lateral opening in
the elevator faces the stand of pipe to be picked up. The
instant invention, as applied to this type of hook struc-
ture, provides such predetermined orientation of the hook
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body when it is unloaded and also permits free rotation
of the hook body while the hook body is supporting the
weight of the drill string.

Referring to Figures 1 to 3; it will be noted that the
lower portion of the housing 2 is provided with a down-
wardly facing annular cam surface 32 which encircles
the housing. This cam surface is formed on a sleeve or
boss 34 which may either be an integral part of the hous-
ing or may be welded or otherwise rigidly secured to
the housing. As shown most clearly in Figures 4 and 3,
a collar 36 is secured by a transverse pin 38 to the shank
6, the upper surface of the collar abutting the lower end
surface of the housing 2 when the hook body is unloaded
and thus limiting the upward movement of the shank un-
der the expansive force of the spring 28. The collar 36
also serves to rotatably support a cam follower ring 49,
and to this end the upper portion of the collar is of re-
duced cuter diameter, as indicated at 42 in Figure 6, pro-
viding a supporting shoulder 44 for the ring 40. A re-
taining ring 46 engages an internal groove in the lower
portion of the ring 48 and abuts against the underside
of the collar 36 to retain the ring 40 on the shoulder 44.

The ring 48 is provided with an upward projection 48
in which is mounted a roller pin 50 on which is journaled
a cam follower roller 52 which is adapted to coact with
the cam surface 32 to effect predetermined orientaticn of
the hook body 8 with respect to the housing 2. It is con-
sidered desirable that the coaction of the cam and fol-
lower be effective to orient the hook body into any one
of a plurality of angularly related positions. This may
be accomplished by providing for angular adjustment of
either the cam or the cam follower about the axis of the
hook. In the illustrated embodiment the cam follower
ring 49 is rotatably mounted on the collar 36 and releas-
able locking means are provided whereby the ring may
be locked in any adjusted position.

Referring particularly to Figures 5 and 6, it will be
observed that the periphery of the collar 3§ is provided
with a circumferential series of tecth 54. A locking mem-
ber 5% is movably mounted in a recess in the ring 49 and
has teeth 58 formed thereon which are adapted to inter-
mesh with a seiected group of the teeth 54, The locking
member 56 may be retracted radially outwardly to dis-
engage it from the collar 36, by means of an actuator
60 journaled on a transverse pivot pin 62 mounted. in
the ring 40. A convex locking surface 64 is formed on
the actuator 69 and, as shown in Figure 6, engages a
concave suriace $6 on the locking member 56. 'These
surfaces are concentric with the axis of the pivot pin 62
whereby any radially outward component of thrust ex-
erted on the locking member 56 by the beveled teeth 54
and 58 will be transmitted radially toward the axis of the
pivot pin 62, with no tendency to rotate the actuator 60
in either direction.

The locking member 56 is provided with a pair of
outwardly extending arms 70 interconnected at their
outer extremities by a cross arm 72. The actuator 68
is provided with a pair of pivot bosses 73 with aligned
bores to receive a pivot pin 74, on which is journaled the
head portion of a plunger 76. The plunger head is
rounded and projects into a recess 78 formed in the ac-
tuator 65. The opposite end of the plunger projects
through an cpening 79 in the upper wall of the ring 49,
and a compressicii spring 80 is inferposed between the
plunger head and the inner surface of the ring 40. It will
be noted that in Figure 6 the plunger pivot pin 74 is
disposed to the right of a line exiending between the
axis of the actuator pivot pin 62 and the free end of the
plunger, whereby the plunger spring 86 biases the actu-
ator into locking position. Upon depressing the lever
portion 82 of the actuator €0, the plunger pivot pin 74
is meved outwardly in an arcuate path about the axis of
the actuator pivot pin 62, thus causing the plunger 76 to
rock -about its free end which is loosely pivoted in the

~ wall opening 79. It will be understood that the locking
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member 56 cannot move outwardly until the locking sur-
face 64 on the actuator is fully disengaged from the co-
operating locking surface 66 on the member 56. When
this condition is attained, a slight additional movement
of the actuator 6@ causes the head of the pliunger 76 to
engage the cross arm 72, whereupon continued move-
ment of the actuator moves the locking member 56 out-
wardly to disengage the teeth 58 from the teeth 54. The
final position of the actuator is shown in Figure 6, where-
in it will be noted that the plunger pivot pin 74 is dis-
posed cutwardly of a line extending between the axis
of the actuator pivot pin 62 and the free end of the
plunger. The spring 8% thus biases the actuator 68 and
the locking member 86 toward their released positions.
The ring 48 may then be rotated into another position and
locked therein by raising the actuator lever 82 upwardly
and returning the locking mechanism to the position
shown in Figure 6.

The operation of the above-described positioning de-
vice is as follows: When the elevator is disengaged from
the drill string the hook spring 28 is expanded and the
hock clements assume the relative positions shown in
Figures 1, 2 and 4, with the cam follower roller 52 at
the uppermost point on the cam surface 32. When run-
ning the drill pipe into the well the hook structure and
the empty elevator are raised in the derrick to engage
the elevator with the upper end-of a stand of pipe in
the pipe rack, whereupon the stand is lifted off the rack
and connected to the upper end of the drill string sup-
ported in the rotary table. The weight of the entire
drill string is then taken on the hook body, which causes
the hook spring to be compressed and the hook body
8 and its shank 6 to move downwardly, as indicated
in Figure 3. In this position the cam follower roller
is disposed below the lowermgost point on the cam sur-
face 32, and hence the hook body and shank are free
to rotate about the axis of the shank. It will be un-
derstood that during this sequence of operations the
conventional swivel lock %8 is disengaged from the lock-
ing recesses 16 in the lock ring 14. Accordingly, any
tendency of the drill string to rotate as it is being low-
ered, as a result of “corkscrewing” of the bit, is en-
tirely unrestricted and consequently the otherwise exist-
ing hazard of unscrewing a joint in the drill string is
eliminated. :

When the drill string has been lowered the length
of the added stand, the pipe slips are set and the weight
of the drill string is transferred to the slips by slightly
lowering the hook structure. This allows the spring 20
to expand and raise the hook body. In the absence
of the positioning device, if the hook body should have
drifted from its initially oriented position as a result
of rotation of the pipe during lowering, it would be
necessary for the floor crew to grasp the elevator or
links and re-orient the hook bedy so that the elevator
opening faces the next stand of pipe to be picked up
from the pipe rack. However, if the hook structure is
equipped with a positioning device according to this
invention, upon upward movement of the hock bedy the
cam follower roller 52 engages the cam surface 32,
whereupon the upward spring force produces a torsional
component causing the roller to move along the up-
wardly inclined cam surface and into its initial posi-
tion. The hook body and elevator are thus automatically
re-oriented into proper position for engaging another
stand of pipe.

Adjustment of the predetermined oriented position
of the hook body and elevator to accommodate varying
rig conditions may be quickly and easily effected while
the hook structure is unloaded, by rocking the actuator
82 downwardly to disengage the locking member 56
from the teeth 54 on the collar 36. The hook body 8,
shank 6 and collar 36 may then be rotated the desired
amount while the follower ring 40 is held against rota-
tion by the engagement of the roller 52 with the cam
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surface 32. The locking member 56 is then re-engaged
with the collar 36 to lock the follower ring 48 in its
new position.

Tt will be observed by reference to Figure 2 that the
uppermost portion of the cam surface 32 is provided
with a shallow arcuate depression or recess 84, and that
the roller 52 has slight clearance with the wall of this
recess. This clearance exists because of the fact that
further upward movement of the hook body and shank
is prevented by engagement of the upper surface of the
shank collar 36 with the lower end of the housing 2.
By reason of this clearance the roller 52 and its sup-
porting elements are relieved of the upward spring thrust
when in this position. Also, by reason of this clear-
ance a slight freedom of oscillation of the hook body
is permitted before the roller engages the cam surface.
This is considered desirable in order to permit the eleva-
tor to oscillate slightly to accommodate itself to the
pipe stands while being applied thereto.

Although in the embodiment of the invention above
described the cam surface 32 is associated with the hous-
ing 2 or other main supporting member and the cam
follower is associated with the hook body or other load-
carrying member, it will be appreciated that this ar-
rangement may be reversed by mounting the cam fol-
lower on the housing and providing the cam surface on
the spring-supported load-carrying sub-assembly. It will
also be apparent that in lieu of providing for angular
adjustment of the cam follower about the axis of the
shank into various selected positions, the cam sleeve
34 on which the cam surface 36 is formed may alterna-
tively be angularly adjustable relative to the hook ele-
ment on which it is meunted. An exampie of this alter-
native construction is shown in the embodiment illus-
trated in Figures 7 to 10, inclusive.

In the embodiment of the invention shown in Figures
1 to 6, inclusive, and described above, the torsional
force required to rotate the load-carrying hook element
and the elevator into its predetermined oriented posi-
tion is derived from the hook relief spring, and such
rotation occurs during relative axial movement between
the load-carrying and supporting elements of the hock
structure. The invention is also susceptible of being
incorporated in hook structures which do not incorporate
relief springs and in which there is no relative axial
movement between the conventional elements thereof.
An example of this is shown in Figures 7 to 10, in-
clusive.

Referring to those figures, the hook structure illus-

trated therein is typical of the type employed when run- |

ning well production tubing into and out of wells. In
such operations the string of tubing is broken down into
stands and racked in the derrick or in the mast of the
pulling unit in much the same manner as with drill pipe.
Hence the same advantages accrue from the use of a
positioning device on such a hook structure. As shown,
the hook structure comprises generally a supporting mem-
ber 102 having a bail portion 104 for attaching it to
a traveling block, and having an upwardly facing an-
nular shoulder 106 forming a seat for a bearing 108.
The load-carrying member comprises a hook body 110
provided with an integral shank 112 the upper portion
of which is threaded to receive a nut 114 which is sup-
ported on the bearing 108, thus rotatably supporting the
hook body 119 by the supporting member 162,

In this embodiment of the invention a cam sleeve
116 is associated with the supporting member 102 and
has a downwardly facing cam surface 118 formed there-
on. A cam follower roller 128 is associated with the
hook body 110, being journaled on a pin 122 carried
by a roller support 124. In this instance the cam ac-
tion is provided by a vertical spring 126 interposed be-
tween the roller support 124 and the hook body and
constantly urging the roller upwardly into engagement
with the cam surface 118. The major portion of the
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roller support is of hollow cylindrical form and is tele-
scoped within an upwardly facing recess formed in the
hook body, as by drilling the bedy or, as shown, by weld-
ing or otherwise securing a sleeve 128 to the side of
the hook body.

It wiil be apparent that with this arrangement any
rotation of the hook body from the positicn shown will
esult in compression of the spring 126 as the roller 128
moves downwardly along the inclined cam surface 118.
The upward force exerted by the spring 126 develops, by
the coaction of the roller 120 and the cam surface 118,
a torsional component of force tending to rotate the
hook body back to its initially oriented position. Hence
upon release or subsidence of the opposing torsional

5 force the hook body automatically returns to its initial

position. It will be noted that unlike the previous em-
bodiment, the hook body is urged always to its initially
oriented position whether loaded or unloaded. In this
embodiment of the invention it is more convenient to
provide for variation of the predetermined orientation
of the hook body by mounting the cam sleeve 116 for
angular adjustment about the axis of the shank 112, and
to provide releasable locking mechanism between the
sleeve and the supporting member 102. The sleeve may
be journaled on the supporting member and supported
against upward or downward movement relative thereto
by a combined radial and thrust bearing consisting of
bearing elements 130 confined between complementary
bearing races 132 and 134 in the sleeve and supporting
member. The bearing elements may be inserted into the
bearing race through a filler opening 136 (Figures 7 and
10) closed by a plug 138.

The cam ring 116 may be releasably locked against
rotation by locking mechanism such as a locking member
148 pivotally mounted by a pivot pin 142 in a recess in
the cam ring. The lecking member may be provided with
teeth ¥44 (Figure 9) adapted to be moved into or out
of engagement with any one of a selected group of teeth
146 formed on the supporting member 162. A plunger
148 and a compression spring 159 are mounted in a bore
in the locking member, the protruding end of the
plunger being beveled on opposite sides and being adapted
to ride cver a boss 152 on the cam ring as the locking
member is rocked about its axis. In this manner the
locking member is yieldably retained in either locking or
released position. The pivot pin 142 is keyed to the
locking member and extends through the wall of the
recess to the exterior of the cam ring, an actuator lever
154 being secured to the protruding end of the pivot pin
to enable an operator to manipulate the locking member.

When it is desired to change the oriented position
of the hook body the rotation lock is released by raising
the actuator lever 154, and upon turning the hook body
the engagement of the roller 120 with the cam surface
118 causes the cam ring 116 to turn with the hook body.
Upon assuming the desired position the rotation lock is
manipulated to locking position by depressing the lever
i54.

In the embodiment shown in Figures 11 and 12 a dif-
ferent type of cam and follower is incorporated in a
hook structure of the type illustrated in Figures 7 to 10,
inclusive. In this embodiment the cam 160 is of the
radial cam type, providing a peripheral cam surface 162
which is eccentric with respect to the axis of the hook
shank 164. For simplicity, the cam is shown as an in-
tegral part of the supporting member 166, although it
will be understood that if preferred it may be formed as
a scparate member adjustably mounted on the support-
ing member, or on the hook body 168 in which case
the cam follower would be mounted on the supporting
member.

In this instance the cam follower comprises a roller
170 journaled on the free end of an arm 172 which is
pivotally supported at its other end on a vertical pivot
pin 174 secured to the hook body 168. A torsion spring
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176 encircles the pivot pin 174, the upper end of the
spring abutting a lug 178 formed on the arm 172 and the
other end of the spring abutting a lug 180 formed on the
hook body. The arm 172 is thus biased inwardly by
the spring to press the roller into engagement with the
cam surface 162. '

Upon rotation of the hook body out of the position
shown, force exerted by the spring 176 and acting through
the roller 17¢ and the cam surface 162 develops a tor-
sional moment of force about the axis of the hook shank,
tending to rotate the hook body back to its original
position,

It will be observed that as in the embodiment shown
in Figures 1 to 6, inclusive, a shallow arcuate recess 84
is formed at the neutral point of cam surfaces 118 and
162 respectively of the embodiments shown in Figures 7
to 10 and Figures 11 and 12. In the latter two cases,
however, the rollers 120 and 170 engage the walls of the
respective recesses and thus yieldably retain the hook
body in a predetermined oriented position with substan-
tially no play. It will be apparent, however, that if
some slight freedom of movement of the hook body to
either side of the meutral point is desired, this may be
rendered possible by lengthening the recesses 84 and
providing therein a non-camming surface of the desired
lengih, over which the roller may travel without de-
flecting the spring. Such freedom of movement could
also be obtained by providing a stop means for the roller
support 24 or arm 172.

From the foregoing description of several forms which
this invention may assume, and illustrating its application
to two different types of hook structures, it will be ap-
parent that it is applicable to various types of hook struc-
tures which may vary widely in construction so long as
they provide for rotation of the load-carrying member
relative to the supporting member. Various forms of
cams may be employed, and the arrangement whereby
the predetermined orientation of the load-carrying mem-
ber may be changed may assume various forms. ‘While
in each of the embodiments illustrated the cam is of the
constant-angle type, it will be understood that variable-
- angle cams may be employed and thus vary the ratio of
the spring force to the torsional component of force
acting on. the load-carrying member. ’

It is to.be understood, therefore, and it will be apparent
to those skilled in the art, that other modifications and
changes may be made without departing from the essence
of the invention, and it is intended to cover herein all
such modifications and changes as are embraced within
the true scope and spirit of the appended claims.

I claim:

1. A hook structure for use in raising or lowering
well pipe or rods comprising, in combination: a support-
ing member having means for comnecting said hook
structure to raising and lowering means; a load-carrying
member rotatively supported by said supporting mem-
ber and having means for suspending a load therefrom;
cooperating cam elements carried respectively by said
members; and means urging one of said cam elements
toward the cther cam element to cause said elements to
bias said load-carrying member into a predetermined
oriented position relative to said supporting member.

2. A hook structure comprising in combination: a sup-
porting member; a load-carrying member rotatively sup-
ported by said supporting member; cooperating cam
elements carried respectively by said members; means
urging one of said cam elements toward the other cam
elements whereby said elements may coact to bias said
load-carrying member about its axis of rotation into a
predetermined oriented position relative to said sup-
porting member; one of said elements being adjustable
relative to its respective member about the rotative axis
of said load-carrying member; and means for releasably
securing said adjustable element in different adjusted posi-
tions whereby to provide a plurality of selective prede-
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termined oriented positions of said load-carrying member.

3. A hook structure comprising the combination of:
a supporting member; a load-carrying member rotatively
supported by said supporting member; cooperating cam
elements carried respectively by said members; spring
means urging one of said cam elements toward the other
cam element whereby said cam elements may coact to
cause said spring means to exert a force tending to ro-
tate said load-carrying member into a predetermined
oriented position relative to said supporting member;
one of said elements being adjustable relative to its re-
spective member about the rotative axis of said load-
carrying member; and means for releasably securing said
adjustable element in different adjusted positions whereby
to provide a plurality of selective predetermined oriented
positions of said load-carrying member.

4. A hook structure for use in raising or lowering well
pipe or rods comprising, in combination: a supporting
member having means for connecting said hook struc-
ture to raising and lowering means; a load-carrying mem-
ber rotatively supported by said supporting member and
having means for suspending a load therefrom; a cam
element carried by said supporting member and having
a cam surface thereon; a cam follower element carried
by said lead-carrying member and engageable with said
cam surface; and means urging one of said elements
toward the other element in a direction to exert a force
tending to maintain said load-carrying member in a pre-
determined oriented position relative to said supporting
member.

5. A hook structure comprising the combination of: a
supporting member; a load-carrying member rotatively
supported by said supporting member; a cam element car-
ried by said supporting member and having a cam surface
thereon; a cam follower element carried by said load-
carrying member and engageable with said cam surface;
means urging one of said elements toward the other in
a direction to exert a force tending to maintain said load-
carrying member in a predetermined oriented position
relative to said supporting member; one of said elements
being adjustable relative to its respective member about
the rotative axis of said load-carrying member; and means
for releasably securing said adjustable element in dif-
ferent adjusted positions whereby to provide a plurality
of selective predetermined oriented positions of said load-
carrying member.

6. In a hook structure, the combination of: a sup-
porting member; a load-carrying member carried by said
supporting member for rotation relative thereto and for
limited longitudinal movement relative thereto between
first and second longitudinally spaced positicns; resilient
means interposed between said members yieldingly urg-
ing said load-carrying member toward said first position
and being yieldable to permit longitudinal movement of
said load-carrying member toward said second position;
and cooperating elements on said members operable to
prevent relative rotation between said members when
said load-carrying member is in said first position, said
elements being rendered ineffective to prevent said ro-
tation upon movement of said load-carrying member into
said second position.

7. A hook structure as set forth in claim 6, wherein
said cooperating elements coact to insure return of said
load-carrying member to a predetermined oriented posi-
tion with respect to said supporting member during move-
ment of said load-carrying member from said second
position to said first position.

8. A hook structure as set forth in claim 7, wherein
one of said elements is angularly adjustable relative to its
associated member about the axis of rotation of said
load-carrying member to vary said predetermined oriented
position.

9. In a hook structure, the combination of: a support-
ing member; a load-carrying member carried by said
supporting member for rotation relative thereto and for
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limited longitudinal movement relative thereto between
first and second longitudinally spaced positions; resilient
means interposed between said members yieldingly urg-
ing said load-carrying member toward said first position
and being yieldable to permit longitudinal movement of
said load-carrying member toward said second position;
and cooperating cam elements comprising a cam and a
cam follower, one associated with each of said members,
said cam elements coacting during movement of said
load-carrying member toward said first position, in the
event of relative rotation between said members when
said load-carrying member is in said second position, to
develop from the stored energy in said resilient means
a torsional component of force acting between said mem-
bers to rotate said load-carrying member into a pre-
determined criented position with respect to said sup-
porting member when said load-carrying member as-
sumes said first position.

10. A hook structure for use in raising or lowering
well pipe or rods comprising, in combination: a support-
ing member having means for connecting said hook struc-
ture to raising and lowering means; a load-carrying mem-
ber rotatively supported by said supporting member and
having means for suspending a load therefrom; one of
said members including a housing and the other member
including a shouldered shank axially slidable and ro-
tatable in said housing; a compression spring interposed
between the shank shoulder and the housing for resisting
axial movement of said shank relative to said housing
in one direction, said spring being compressible to per-
mit such movement; and cooperating cam elements com-
prising a cam and a cam follower, one associated with
said housing and the other associated with said shank,
said cam elements coacting during expansion of said
spring, in the event of relative rotation between said shank
and housing, to cam said housing and shank into pre-
determined oriented relation when said spring is fully
expanded.

11. A hook structure as set forth in claim 10, wherein
said cam elements are ineffective to prevent relative ro-
tation between said housing and said shank when said
spring is fully compressed.

12. A hook structure comprising the combination of:
a supporting member; a load-carrying member rotatively
supported thereby; a pair of cooperating cam elements
comprising a cam and a cam follower, one carried respec-
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tively by each of said members; spring means acting be-
tween one of said cam elements and its respective mem-
ber and urging said one cam element toward the other
cam element; said cam elements coacting to cause said
spring means to exert a torsional component of force bias-
ing sajd load-carrying member about its rotative axis into
a predetermined oriented position relative to said sup-
porting member in the event of prior departure of said
member from said predetermined oriented position.

13. A hook structure comprising the combination of:
a supporting member; a load-carrying member rotatively
supported thereby; cooperating cam elements carried re-
spectively by said members; spring means acting between
one of said cam elements and its respective member and
urging said one cam element toward the other cam ele-
ment; said cam elements coacting to cause said spring
means to exert a torsional force biasing said load-carrying
member about its rotative axis into a predetermined ori-
ented position relative to said supporting member in the
event of prior departure of said member from said pre-
determined oriented position; one of said elements being
adjustable relative to its respective member about the
rotative axis of said load-carrying member; and means
for releasably securing said adjustable element in different
adjusted positions whereby to provide a plurality of selec-
tive predetermined oriented positions of said load-carry-
ing member.

14. A hook structure as set forth in claim 12, wherein
said cam includes a cam surface concentric with respect
to the rotative axis of said load-carrying member and in-
clined with respect to a plane normal to said axis, and
wherein said cam follower is movable in a direction sub-
stantially parallel to said axis.

15. A hook structure as set forth in claim 12, wherein
said cam includes a cam surface eccentric with respect
to the axis of rotation of said load-carrying member, and
wherein said cam follower is movable in a direction sub-
stantially normal to said axis.
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