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HOOK LOCKING MECHANISM

Richard K. Hertel, Winston-Salem, N. C., and
Garth F. Nicolson, South Gate, Calif., assignors
to Byron Jackson Ce., Vernon, Calif., a corpo-

ration of Delaware

Original application April 28, 1945, Serial No.
590,940. Divided and this application January
6, 1949, Serial No, 69,454

(CL 188—69)

12 Claims.

1 ,

This application is a division of our copending
application Serial No. 590,940, filed April 28, 1945,
on “Spring Hook,” now Patent No. 2,506,593,

This invention relates to spring hooks of the
type employed in oil well drilling operations, and
particularly to locking mechanisms for use there-
with.

A hook of the foregoing type is used to sus-
pend g string of drill pipe or casing in the well,
and is equipped with a compression spring which
serves to raise a stand of drill pipe as it is dis-
connected from the string and thus avoid dam-
aging the threads of the tool joints or couplings.
In order to enable the spring to support the
weight of a stand of drill pipe without undue
sagging, it is customary to precompress the
spring during assembly of the hook. Hereto-
fore it has been the general practice to obtain
this precompression of the spring by means of
a nut threadedly engaging the upper end of the
hook shank and engaging the spring to com-
press it between the nut and a shoulder in the
housing of the hook. In addition to its func-
tion of applying precompression to the spring,
according to usual practice the nut is also pro-
vided with a shoulder which is adapted to en-
gage a shoulder in the housing upon predeter-
mined further compression of the spring under
load, thus to limit the compression of the spring
and to transfer the major portion of the load
from the shank directly to the housing.

The foregoing arrangement has the inherent
disadvantage of subjecting the threads of the
shank and nut to the full load imposed on the
hook, a condition which is objectionable from
several standpoints. In the first place, the root
diameter of the threads is necessarily quite large
in order to provide a shank of sufficient section
(as much as six inches in diameter in heavy
‘duty hooks), thus requiring the application of
considerable force when screwing the nut onto
the shank, in order to overcome friction between
the large surface area of the threads and at the
same time compress the spring to a precompres-
sion force of the order of 2000 pounds. Further-
more, a threaded connection under full hook load
introduces a potential weakness because of the
possibility of the nut working loose and backing
off as the result of vibration, unless adeauate
locking means are provided. Also, in view of
the difficulty in providing adequate lubrication
of the threads, they are likely to become galled,
or corroded from the humid atmosphere prevail-
ing in many oil fields. This may necessitate re-
placement of an entire shank, in case the threads
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are damaged beyond safe limits of reworking,
or, as occasionally happens, it is impossible to
unscrew the nut and resort must be had to cut-
ting it off with a torch. These and several other
less serious objections make it highly desirable
to eliminate the threaded connection subjected
to the full load imposed on the shank.

It is a principal object of this invention to pro-
vide a locking mechanism particularly adaptable
for use with a spring hook which in fact does

‘avoid the aforesaid threaded connection but

adaptable also for the aforedescribed conven-
tional spring hook.

It is a further object of this invention to pro-
vide said locking mechanism of novel and im-
proved means whereby to releasably lock the
shank and housing member of the hook against
relative rotation.

It is still a further object of this invention
to provide means whereby there is no danger of
the locking element being either locked or re-
leased accidentally.

Another object of the invention is to provide
the locking mechanism in a complete, operative
sub-assembly whereby its operation may be
checked before incorporating said locking mech-
anism in the spring hook itself and whereby re-
placement problems are minimized in that re-
placement in a hook in the field with a locking
assembly previously assembled is possible.

Further objects of the invention will appear
hereinafter. '

In the drawings:

Figure 1 is a longitudinal sectional view of a
hook embodying the invention;

Figure 2 is a side elevational view taken at right
angles to Fig. 1, with parts broken away to illus-
trate certain novel features of the invention;

Figure 3 is a. view, partly in elevation and partly
in longitudinal section, of a modified form of hook
embodying the invention;

Figure 4 is a transverse sectional view taken in
line IV—IV of Figure 1, illustrating the novel
swivel locking mechanism:

Tigure 5 is an end elevation of the swivel lock,
as viewed from the rlane of line V—V of Fizure 4;

.. Figure 6 is a vertical sectional view taken on

the  broken section. line VI—VI of Figure 4:

Fieure 7 is a view similar to Pigure 6, showing
the swivel Jock in lockine vosition:

Ficure 8 is a view similar to Figures 6 and 7
but showing the pocition. assumed by the parts
when the locking element is moved toward lock-
ing position but is out of registry with a cooperat-
ing locking recess: )
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Figure 9 is a side elevation of the swivel lock
sub-assembly;

Figure 10 is a sectional view taken on line X—X
of Figure 9; and

Figure 11 is a sectional view taken on line
XI—XI of Figure 9, showing on an enlarged scale
the swivel lock in the position illustrated in
Figure 1.

Referring te Figures 1 and 2 of the drawings,
a hook hody { is connected by a pivot pin 2 to the
lower extremity of a shank 3 which is supported
in a housing 4 for rotation and axial moverient
relative to the housing. The hook body | may
be either g single hook or may be of the so-called
«Triplex” design, as shown, with a main central
load-receiving recess 5 (Figure 2) to receive a
swivel bail or other single load member, and a
pair of laterally offset recesses 6 and 8’ (Figure 1)
to receive the usual elevator links. The hook
body msy, if preferred, be of “Duplex” design, in-
corporating only the link recesses 6 and & and
omitting the main recess 5. A bail 7 is suitably
attached to the upper end of the housing 4 for
connecting the hook to the usual travelling block.

The shank 2 is yieldably supported by the hous- :

ing for limited axial movement relative thereto
by one or more helical compression springs, herein
three in number, designated 8, 9 and 8. The
springs are supported at their lower ends on the
upper surface 11 of a swivel ring 12 rotatably sup-
ported on a thrust bearing {3 in the lower portion
of the housing. As shown most clearly in Figures
2 and 4, the major portion of the shank 3 is fiat-
tened on diametrically opposite sides at {4 and
{5, and the swivel ring {2 is provided with an
opening 16 through its lower portion, conforming
in shape to the fiattened portion of the shaok,
whereby the shank is free to move axially through
the ring but is confined against rotation relative
thereto. The opening {6 terminates at its upper
end in a transverse shoulder |71 adapted to co-
operate with downwardly facing shoulders {3 and
{9 formed on the shank at the upper extremities
of the flattened sides 14 and (5, to limit the
downward movement of the shank. Above the
shoulder i1, the opening in the swivel ring 2 is
cylindrical in cross-section to accommodate the
cylindrical upper portion 20 of the shank.

It has been customary heretofore to threadedly
secure a2 nut to the upper extremity of the hook
shank, and to limit the downward movement of
the shank by engagement of the under surface
of the nut with an upwardly facing stop shoulder
formed on the housing. The objections to this
practice have been set forth hereinabove. In the
present in<tance, precompression of the springs
8, 9 and !0 is effected by means of an element
threadedly connected to the upper extremity of
the shank, but contrary to usual practice, this ele-
ment is wholly independent of the means for
limiting downward movement of the shank and
henee it is not cubiected to the full load supported
by the hook. Thi«latter function is performed by
the downwardly facing shoulders {8 and {3 form-
ine an integral part of the shank.

Referrine to Figure 1, a threaded stem 21, of
considerably smaller size than the shank 3, ex-
tends upwardly from the upper extremity of the
shank 3. For convenience, the stem is formed
as a separate element threadedly secured at 22
to the shank and locked acainst inadvertent un-
‘serewing by a locking pin 23. It will be appreci-
ated, however, that it could equally well be
formed as an integral extension of the shank
3, or, if separate, it could be attached thereto
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by other means than that shown. A sleeve-like
member 24 is telescoped over the stem 21, the
major portion of the member 24 being of sub-
stantially the same overall diameter as the shank
3, and the upper portion thereof being enlarged
at 25 to loosely fit the bore 26 of the housing
4. A downwardly facing shoulder 27 is thus
formed on the member 24 for engagement with
the upper ends of the springs 8, 8 and (0.

It will be noted that the member 24 is pro-
vided with & deep cup-shaped recess 28 for the
reception of an elongated nut 29 threadedly se-
cured to the stem 21 and bearing against the
hottom wall of the recess 28 to rigidly secure
the member 24 to the shank 3. If desired, a
bearing 30 may be interposed between the lower
surface of the nut and the base of the recess to
avoid undue friction between these surfaces
while the nut is being made up on the stem to
apply precompression to the springs.

As shown most clearly in Figure 2, a ring 31
is secured by a transverse pin 32 to the portion
of the shank 3 projecting below the housing 4.
The purpose of this ring is to provide an abut-
ment on the shank engageable with the bottom
wall of the housing to limit the upward move-
ment of the shank as it is urged upwardly by
the springs.

The mode of assembly of the hook is as fol-
lows: The bearing 13 is first placed on its seat
in the housing, and the swivel ring (2 is then
inserted into position on the bearing. The shank
3, with the threaded stem 2! attached thereto,
is then inserted through the upper end of the
housing, with its lower portion projecting
through the opening 16 in the swivel ring. The
shank ring 3! is then applied to the shank from
the lower end thereof and secured in place by
the pin 32. The springs 8, 9 and {0 are then
seated on the swivel ring {2 in nested relation,
whereupon the member 24 is applied to the up-
per end of the shank. It will be understood that
the free length of the springs is considerably
greater than the precompressed length shown
in Figure 1, and the threaded portion of the
stem 21 is made of sufficient length to permit
the nut 29 to be started on the stem when the
springs are fully expanded. As the nut is
threaded downwardly on the stem, the springs
are compressed hetween the shoulder 27 on the
member 24 and the upper surface (I of the
swivel ring, the engagement of the shank ring
31 with the lower surface of the housing 4 re-
straining the shank against upward movement.
During this operation the shank is held against
rotation in any desired manner, such as by in-
serting a bar through the pivot pin hole in the
lower end of the shank. The shank, swivel ring
12, springs, sleeve member 24 and stem 2i con-
stitute a unit between the elements of which no
relative rotation takes place, the thrust of the
nut being applied to the member 24 through
the bearing 30. After the springs are compressed
the desired amount, the nut 29 is locked to the
stem 21 by a locking pin 33. A cover plate 34
is then secured to the upper end of the hous-
ing 4, and the bail T is then attached to the
housing.

It will be apparent from the foregoing de-
scription that the threaded connection between
the nut 29 and the stem 21 is subjected only
to the force exerted by the spring when the lat-
ter is under maximum compression. This force
is a predetermined amount, limited by engage-
ment of the shoulders I8 and 9 on the shank
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with the shoulder 17 on the swivel ring 12. This
force seldom exceeds 5000 pounds, which is rel-
atively small in comparison with the total load
imposed on the hook, which may be several hun-
dred tons. Hence the stem 21 may be of rela~
tively small diameter, thus greatly reducing the
torque resquired to overcome friction between
the threads as the nut is made up. Of greater
importance is the fact that even if the nut 28
should back off when the hook is under full load,
no serious consequence would ensue, such as
dropping the load, which would occur if the
nut were subjected to the full load.

The foregoing structure is not claimed herein
but has been claimed in a copending application
filed by ourselves April 28, 1945, Serial No.
590,940 for “Spring Hook,” now Patent No.
2,506,593.

Referring now to the novel means for releas-
ably locking the shank against rotation relative
to the housing, it will be observed that a series
of locking recesses 35 are provided in the outer
periphery of the swivel ring 2. Only two of
these recesses are shown in the drawings, but
it will be understood that as many as are desired
may be provided, preferably at 45° angular in-
tervals. A locking mechanism, generally desig-
nated 36, is mounted in a suitable recess in the
housing, and inecludes as an element thereof a
locking element 37 selectively engageable with any
one of the recesses 35.

The locking mechanism is constructed as a uni-
tary sub-assembly which may be assembled sepa-
rately from the remaining parts of the hook, and
then inserted as a unit into the housing 4. This
sub-assembly is best illustrated in its entirety in
Figure 9, and in Figure 4 it is shown mounted
in the housing. As shown in the latter figure
and in Figure 1, the housing 4 is enlarged to
provide a recess 33 to receive the sub-assembly.
At one end of the recess the housing is bored
at 39 to form a centering surface which is en-
gaged by a corresponding surface on a unitary
frame 48 in which the elements of the locking
mechanism are mounted. At the opposite end
of the recess the housing 4 is bored at #i to
form a centering surface for a cap 42 which is
threadedly connected at 43 to the adjacent end
of the frame 28. The locking mechanism is com-
pletely assembled except for the cap 42, and is
then inserted into the recess 28 from the end
adjacent the large bore 39, until the flanged
nortion 44 of the frame 48 engages the housing.
The cap 42 is then threaded onto the opposite
end of the frame to secure the frame rigidly o
the housing. The cap may be locked by a lock-
ing pin 45 extending through the cap and loose-
1y engaging a socket 46 in the frame.

An operating member or crank 47 is journaled
at its opposite ends at 48 and 48 in the frame
48, for oscillation about its axis thirough an arc
of approximately 45°. As shown in Figures 4, 6
and 7, the locking element is formed integral with
a sub-frame 50 which is journaled on the crank
87 at 81 and 52. A segmental projection 53 is
formed on the mid-pertion of the crank 47, and
a similarly shaped recess B4 is provided in the
internal surface of the sub-frame 58. However,
the end walls 85 and 55 of the recess 54 embrace
an arc which is slightly greater than the arcuate
extent of the projection 53 as defined by the
end walls 57 and 58 thereof, whereby there is a
slight lost motion between the crank and the sub-
frame.

As shown in Figures 4 and 5, an enlarged head
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59 is formed on one end of the crank 47 exterior-
ly of the frame 40 where it is accessible for man-
ual manipulation. A pair of oppositely project-
ing wings 60 and 61 are provided on the head,
the upper surfaces of the wings being concave
to facilitate engagement thereof by the hooked
end of a releasing rod, whereby a downward pull
on the rod will serve to oscillate the crank about
its axis in either direction. The head 59 is posi-
tioned within g recess in the housing 4, and to
facilitate engagement of the releasing rod with
either of the wings 608 and 61, a narrow, elongated
slot or groove 62 is formed in the outer wall of
the housing for reception of the hooked end
of the rod. An upwardly extending projection
63 on the head 59 serves to guide the rod from
the groove 62 into engagement with the proper
wing, depending on which position the crank oc-
cupies.

When the head 59 is in the solid-line position of
Figure 5, the locking element 37 is in released
position and the segmental projection 53 on the
crank 47 occupies the position shown in Figures
1 and 11, with its upper end surface 58 abutting
the end wall 56 of the recess 54. Upon oscilla-
tion of the crank 471 in a clockwise direction, it
first moves through a small arc of approximately
10° to 15° of lost motion without effecting move-
ment of the sub-frame 50. Upon engagement of
the end surface 57 with the end wall 55, as shown
in Figure 6, subsequent rotation of the crank is
accompanied by eorresponding movement of the
sub-frame 50 to move the locking element 37 into
engagement with one of the locking recesses 35
in the swivel ring 12, as shown in Figure 7. The
purpose of the lost angular motion between the
crank 47 and the sub-frame 50 is to effect the
release of latch means normally latching the sub-
frame in either of its positions, as will be pres-
ently described.

It will be observed with reference to Figures
4 and 10 that a helical torsion spring 65 sur-
rounds a portion of the sub-frame 50 adjacent
the locking element 37, one end 66 of the spring
abutting a surface 67 on the locking mechanism
frame 40, and the other end 68 of the spring en-
gaging a lug 69 on the sub-frame 50. The sub-
frame 50 is thus at all times urged by the spring
65 toward its locking position wherein the locking
element 37 engages one of the recesses 35 in the
swivel ring 12.

The latch means for positively latching the
sub-frame in either of its two extreme positions
comprises a pair of latch members 76 and 7! both
pivotally mounted on a common pivot pin 72, the
opposite ends of which are supported in aligned
bores T3 and 14 in the sub-frame 53. Thus the
latch members are mounted for oscillation rela-
tive to the sub-frame about the axis of the pin
12, and they also move bodily with the sub-frame
when the latter is oscillated about the axis of
the crank 471. It will be noted by reference to
Tigures 6, 7, 8, 9 and 11 that the latch members
10 and 71 are of identical construction, but the
member Tl is mounted on the pin 72 in inverted
relation to the member 70. Lugs 75 and 78 are
formed on the adjacent sides of the latch mem-
bers (Figure 9) to provide abutments for the op-
posite ends of a torsion spring 17T which thus
urges the member 10 in a clockwise direction
and urges the member Ti in a counterclockwise
direction, as viewed in Figures 6, 7, 8 and 11. Re-
ferring to the latter figures, it will be noted that
a cam 18 is formed on the member 10 and g simi-
lar cam 79 is formed on the member 11, Coop-
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erating cams 80 and 81 are formed on the crank
47 in the planes of the cams 18 and 19, it being
noted that the cam 80 engages the under surface
of the cam 18, and that the cam 8| engages the
upper surface of the cam 19. The torsion spring
711, urging the latch members in opposite direc-
tions, maintains the cooperating cam surfaces
in constant engagement.

The latch member 70 includes a latch finger
82 which projects outwardly through a window
50’ in the sub-frame 50 and has a latching sur-
face 83 engageable with a cooperating surface
84 on the frame 40 to latch the sub-frame in re-
leased position, as shown in Figure 11, The
finger 82 is so shaped as to provide a recess 83
to receive the adjacent portion of the frame 46
when the sub-frame and latch members are
moved to the locked position shown in Figure 7.
The latch member Ti is similarly provided with
a finger 86 having a latching surface 8T engage-
able with a cooperating surface 88 on the frame
40 to latch the sub-frame 50 in locked position
(Figure 7), and is so shaped as to provide a re-
cess 89 to receive the adjacent portion of the
frame 43 when the sub-frame 50 and latch mem-
bers are moved to released position (Figure 11).

The operation of the locking mechanism and
its latch members is as follows: Assuming that
the parts are in the released position shown in
Figure 11 and it is desired to lock the shank 2
and hook body ! against rotation relative to
the housing 4, the operator engages the releasing
hook with the wing 61 (Figure 5) and puils down-
warly to move the crank 47 in a clockwise direc-
tion. The initial movement of the crank does
not effect movement of the sub-frame 48 until
the surface 57 engages the surface 55, hut during
this initial clockwise movement of the crank the
cam 80, acting on the cam 78, moves the latch
member 10 from its latching position to the un-
Jatched position shown in Pigure 6. Inasmuch
as the torsion spring 65 constantly urges the
sub-frame 50 in a clockwise direction, as soon
as the latech member 10 has been moved com-
pletely out of the window 50’ the sub-frame is
rotated by the spring 65 into the locked position
shown in Figure 7. Upon reaching this position,
the finger 86 of the latch member T{ clears the
lower wall of the window 50’ and is urged by the
torsion spring 77 into latching engagement with
the surface 88. The sub-frame 58 angd its lock-
ing element 37 are thus positively held in locked
position until the latch member T1 is released
by manual manipulation of the crack in a
counterclockwise direction.

It freguently occurs that when locking the
hook againsi swivelling, the locking element 37
is not in registry with one of the locking recesses
35 when it is moved toward locking position. Ia
that event, the locking element moves inwardly
until it engages the outer wall 35’ (Figure 3) of
the swivel ring. With the sub-frame in this po-
sition, the finger 82 of the latching member 79
is disposed in non-latching position outside the
frame 4%, oand hence the locking element 37 is
free to snap into a recess 35 under the influence
of the spring €5 upon rotation of the shank 3
and swivel ring 12. When this cccurs, the finger
86 on the latch member Ti clears the lower wail
of the window 59’ and snaps into latching en-
gagement with the surface 83 under the infiu-
ence of the torsion spring T1. The parts thus
assume the positions illustrated in Figure 7.

When it is desired to release the locking mech-
anism to permit free swivelling of the shank 3
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and hook body | relative to the housing 4, the
operator engages the releasing hook with the
wing 88 (Figure 5) and pulls downwardly to move
the crank 47 in a counterclockwise direction.
Initial movement of the crank causes the cam 81
thereon to act on the cam 72 on the finger Ti
and swing the latter in a clockwise direction to
release the latching surface 87 from the surface
8. Tull release of the latch member *i occurs
concwrrently with engagement of the upper end
surface 58 of the projection 53 with the upper
end wall 26 of the recess §4. Therszuron con-
tinued movement of the crank rotates the sub-
frame 40 and its locking element 37 into released
position, and when this position is reached the
finger 82 on the latch member 79 clears the up-
per wall of the window B3’ and snaps into the
window in latching engagement vith the sur-
Tace 84 under the influence of the torsiocn spring
T7. The locking slement is thus securely latched
against inadvertent veturn to its locking posi-
tion.

It will be apparent fromn the foregsing deserin-
tion of the locking mechanism and its inode
operation, that there is no danger of the losk-
ing element being either locked or rel

identally as the result of a sudden jar or vibra-
tion, because of the positive latch in both posi-
tinns. Positive latching in locked nosition is
found
into

y the

that a lock which is merely spring
locked position is occasionally rales
whipring and the vibration to whizch the hook is
subjected during drilling. The swivel lock in the
hook is relied on to hold the rotary swivel hody
against rotation, which tends to oscur
rictional drag of the swivel stem in it
iing box. If the swivel lock chould aczi
become released, the rotary swivel :

and possibly severing the hiose.
The construction of the locki

advantage inasmuch as it permiis i
as o separate unit, and enabiles itz o3
be checked before it is inserted in

the housing 4. If is also feasible &
plete Iine of hooks of varying ca
identical locking mechanisms, and, b ¥
a compiete, unitized sub-assamibly, a few sub-as-
semblies at a distribution point are suficiens o
care for the replacement needs of a large num-
ber of hooks of different capacities. The replace-
ment in the field of a worn cr damaged locking
mechanism is also greatly facilitated by this con-
struction.

In Figure 3 there is illustrated a different type
of hook embodying the features of thiz nven-
tion. This hook is of the so-callad “Connector”
tyre, and in most respects constituies an inverted
arrangement of the nonstruction shown in Figs.
1 and 2. Thus it will be observed that the shank
8¢ projects from the upper end oi vhe housing fa,
instead of from the lower end thereof as in Fig-
ures 1 and 2, and the projecting end of the shank
is connected by a pivot pin 2¢ to 5 hail or cievis
Ta by which the hook may be suspended from
the usual travelling block. Since in this con-
struetion tha housing 4q corresponds functionally
te the heok body ! of Fioures @ oI5 i3 pro-
vided with a pair of diametrically opnosite ‘link
regeiving recesses Ga and 6b. A hail §¢ may he
§u1tab1y connected to the lower end of the hous-
ing to support a single-bail elevator or other load.

o am A
FEIRE
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It will be understood by those familiar with oil
field operations that in the use of this type of
hook the rotary swivel is supported by the drill
pipe elevator which is attached to the elevator
links supported in the recesses 6a and 6b, instead
of having the swivel bail supported in the main
hook recess § of Figure 2. )

It will be observed from a comparison of Fig-
ures 1 and 3 that the internal construction of
Figure 3 is substantially identical with but in-
verted with respect to that of Figure 1. Thus the
housing 4q is resiliently and rotatably supported
by the shank 3¢ through the intermediacy of
nested compression springs 8¢ and 8¢ interposed
between a sleeve member 24a attached to the
shank and a swivel ring 12a journaled in the
housing. A thrust bearing i13q is interposed be-
tween the swivel ring and the housing to permit
free rotation of the housing when under full
load. The shank 3« is flattened on opposite sides
at (4a and i8¢ and passes through a similarly
shaped opening I[6a in the swivel ring, to pro-
vide a slidable and non-rotatable connection be-
tween the shank and the swivel ring. The lower
extremity of the shank is of full circular cross-
section at 20a, and thus provides a pair of up-
wardly facing shoulders at the lower end of the
flattened section, one of these shoulders being
shown at 18a. These shoulders are adapted to
engage a downwardly facing shoulder 1Ta on the
swivel rihg, formed at the juncture of the open-
ing {8a and the cylindrical recess therebelow
which telescopically receives the cylindrical por-
tion of the shank when the springs are com-
pressed under load.

In this embodiment of the invention, a down-
wardly depending skirt {le as provided on the
swivel ring 12q, extending downwardly past the
shoulder 18a in the lowermost position of the lat-
ter, to substantially close the cylindrical recess
in the swivel ring and exclude any foreign mat-
ter, such as scale from the surfaces of the springs,
which might deposit on the shoulder i8¢ and
interfere with proper full-surface engagement
between the shoulders 1Ta and i8a when the
springs are fully compressed. A similar skirt may
be provided on the swivel ring 12 of Figure 1, ex~
tending upwardly between the inner spring 10 and
the shank. This skirt may in either case be in-
tegral with the swivel ring, as shown, or it may
be formed as a separate member with a radially
extending flange interposed between the swivel
ring and the adjacent ends of the springs to re-
tain the skirt in place.

In Figure 3 the same method of precompressing
the springs is employed as shown in Figure 1. A
threaded stem 2ia, constituting a reduced exten-
sion of the shank 3a, is suitably secured to or
formed integral with the lower end of the shank.
A nut 298¢ is threaded on the stem and exerts
thrust against the sleeve member 24q through a

. bearing 30¢ to apply initial precompression to the
springs and to maintain this precompression
when the hook is not loaded. An abutment ring
31a is secured to the upwardly projecting end
of the shank by a pin 32a, and engages the end
‘wall of the housing 4a to limit the extent to which
‘the shank may move inwardly into the housing
under the influence of the springs.

. The manner in which the hook of Figure 3 is
‘assembled is identical with that previously de-
_scribed in connection with the hook of Figure 1,
and hence it is not deemed necessary to repeat at
_this point,.

“- A swivel locking mechanism 36a similar {o the
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mechanism 36 of Figure 1 is provided for locking
the housing 4¢ against rotation with respect to
the swivel ring 12¢ and the shank 3a. It will be
apparent that by inverting all parts of the mech-
anism 36 of Figures 1 and 6 to 11 except the crank
47, this same mechanism can be used in the hook
of Figure 3. Hence a detailed description thereof
is not deemed necessary. )

Although there have been deseribed herein two
specific embodiments of the invention, it will be
understood that the invention is not limited to
the detailed construction shown, but is susceptible
of various embodiments within the scope of the
appended claims. ‘

We claim:

1. In a hook structure, a housing member and
a shank member mounted for relative rotary
movement, means forming a locking surface as-
sociated with said shank member, a locking mem-.
ber pivotally mounted on said housing member
and having a locking element movable into and
out of engagement with said locking surface, a
latch member mounted on said locking member
and operable to retain said locking member in

5 one of its positions, and an actuating member

mounted for pivotal movement about the axis
of said locking member and having a lost-motion
connection therewith, said actuating member be-
ing operatively connected to said latch member
to move the latter into released position during
lost motion between said actuating member and
said locking member.

2. In a hook structure, a housing member and
a shank member mounted for relative rotary
movement, means forming a locking surface as-
sociated with said shank member, a locking mem-
ber pivotally mounted on said housing membex
and having a locking element movable into and
out of engagement with said locking surface to
releasably lock said housing member and shank
member against relative rotation, a pair of latch.
members mounted on said locking member and
operable respectively to latch said locking mem-
ber in its locking and released positions, and an
actuating member pivotally mounted on said
housing member and operatively connected to
said locking member, said actuating member be-
ing also operatively connected to each of said
latch members to move the latter into their re-
leased positions prior to actuation of said lock-
ing member. :

3. In a hook structure, a housing member an
a shank member mounted for relative rotary
movement, means forming a locking surface as-
sociated with said shank member, and a unitized
locking sub-assembly comprising a frame adapted.
to be secured to said housing member, a locking-
member journaled in said frame and having a
locking element movable into and out of en-
gagement with said locking surface to releasably
lock said housing member and shank member
against relative rotation, latch means mounted
on said locking member and cooperating with
said frame to releasably latch said locking mem-
ber in its locking or released position, and an
actuating member mounted in said frame and
operatively connected to said latch means and
said locking member to actuate them sequential-
ly, said locking member, latch means and actu-
ating member being operatively assembled in
said frame prior to attachment of said frame to
said housing member.

4. In a hook structure, a housing member and
8 shank member mounted for relative rotary
movement, means forming a locking surface as-
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sociated with said shank member, means fixed
with respect to said housing forming a latch en-
gaging surface, a rotary locking member jour-
naled within said housing having a locking ele-
ment movable into and out of engagement witix
said locking surface to releasably lock said hous-
ing member and shank member against relative
rotation, latch means pivotally mounted on said
locking member releasably engageable with said
latch engaging surface to releasakly latch said
locking member in locking or released position, 2
rotary, manually operable actuating member
journaled within said locking member and cper-
atively connected to said latch meazns and said
locking member to actuate them.

'5. In-a hook structure, a housing member and
a shank member mounted for relative rotary
movement, means forming a locking surfacs as-
soclated with said shank member, means fxed

294

with respect to said housing forming a latch en- 2

gaging surface, a rotary cylindrical locking mem-
ber-journaled within said housing having a lock-
ing -element movable into and out of eagagement
with ‘said locking surface to releasably lock said
housing member and shank member against
relative rotation, latch means pivotally mounted
on said locking member releasably engageable
with said latch engaging surface to releasably
latch said locking member in locking or released
position, a rotary, cylindrieal, manually cperahie
actuating member telescopically journaled with-
in said locking member and engageable with said
latech means and said locking member to aciu~
ate them.

6. In a hook structure, a housing member and a
shank member mounted for relative rotary move-
ment, means forming a locking surface assoeciated
with said shank member, means fixed with rescect
to said housing forming a latch engaging surface,

a rotary cylindrical locking member journaled <

within said housing having an exteriorally pro-
jecting locking element movable into and out of
engagement with said locking surface to releas-
ably lock said housing member and shank member
against relative rotation, interiorally extending
actuating means for said locking members, latch
means pivotally mounted on said locking member
including outwardly extending fingers releasably
engageable with said latch engaging surface te
releasably latch said locking member in loeking
or released position, and an inwardly extending
actuating cam, a rotary, cylindrical, manually
operable actudting member telescopically jour-
naled within said locking member and externally
extending members engageable with said lateh ac-
tuating cam and said locking member actuating
means to actuate said locking member and said
latch means.

7. In a hook structure, & housing member and
a Shank member mounted for relative rotary
movement, means forming a locking surface as-
sociated with said shank member, and a unitized
Jocking sub-assembly comprising a frame adapted
to be secured to said housing member, a latch
engaging ‘surface formed on said frame, a rotary
locking member journaled in said frame having a
locking element movable into and out of engage-
ment with said locking surface to releasably lock
said housing member and shank member against
relative rotation, latch means pivotally mounted
on said locking element releasably engageable
with said latch engaging surface to releasably
latch said locking member in its locking or re-
leased position, and a rotary, manually operable
actuating member journaled within said locking

<

10

oS

=9

S50

e
h

50

55

60

65

70

75

12

member and operatively connected to said latch
means and said locking member to operate them,
said locking member, latch means and actuating
member being operatively assembled in said frame
prior to attachment of said frame to said housing
member.

8. In a hook structure, a housing member and
a2 shank member mounted for relative rotary
movement, means forming a locking surface asso~
ciated with said shank member, and a unitized
locking sub-assembly comprising a frame adapted
to be secured to said housing member, & latch en-
gaging surface formed on said frame, a cylindri-
cal rotary locking member journaled in said frame
having & locking element movable into and out
of engagement with said locking surface to re-
leasably lock said housing member and shank
member against relative rotation, latch means
pivotally mounted on said locking element releas-
ably engageable with said latch engaging surface
to releasably latch said locking member in its
locking or released position, and a cylindrical,
rotary, manually operable actuating member jour-
naled within said locking member and engage-
able with said latch means and said locking mem-

er to operate thuerm, said locking member, latch
means and actuating member being operatively
assembied in telescopic relation in said frame
prior to attachment of said frame to said housing
membkler,.

9. In a hook structure, a housing member and
2, Shank member mounted for relative rotary
movement, means forming a locking surface as-
sociated with said shank member, and a unitized

5 locking sub-assembly comprising a frame adapted

to be secured to said housing member, a latch en-
gaging surface formed on said frame, a cylindri-
cal rotary locking member journaled in said frame
having an exteriorally extending locking element
movable into and out of engagement with said
locking surface to releasably lock said housing
membper and shank member against relative ro-
tation on an internally extending actuating
means, latch means pivotally mounted on said
locking element including an outwardly extending
latching finzer releasably engageable with said
lateh engaging surface to releasably latch said
locking member in its locking or released posi-
tion, and a cylindrical, rotary, manually operable
actuating member journaled within said locking
member and having externally extending mem-
bers engageable with said latch actuating cam
and said locking mmember actuating means to
operate thein, said locking member, latch means
and actuating meinker being operatively assem-
bled in telescopic relation in said frame prior to
Z,ttachment of said frame to said housing mem-
er.

10. A unitized locking mechanism for a hook
strupture comprising a frame having a latch en-
gaging surface formed thereon, a locking mem-
per rotatable in said frame and having a lock-
ing element, latch means pivotally mounted on
said locking member releasably engageable with
said. latch engaging surface for latching said
locking member in locking and released position,
and a rotatable, manually operable actuating
member journaled within said locking member
for actuating said latch means and said locking
member, said parts being adapted to be tele-
scopically assembled as a unitized sub-assembly
to be secured to a hook structure as an element
thereof.

11. A unitized locking mechanism for a hook
structure comprising a frame having a latch
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engaging surface formed thereon, a cylindrical
locking member rotatably journaled in said frame
and having a locking element, latch means piv-
otally mounted on said locking member
releasably engageable with said latch engaging
surface for latching said locking member in lock-
ing and released position, and a cylindrical, ro-
tatable, manually operable actuating member
rotatably journaled within said locking member
engageable with said latch means and said lock-
ing member, said parts being adapted to be tele-
scopically assembled as a cylindrical unitized
sub-assembly to be secured within a hook struc-
ture as an element thereof.

12. A unitized locking mechanism for a hook
structure comprising a frame having a latch en-
gaging surface formed thereon, a cylindrical
locking member rotatably journaled in said frame
and having an outwardly extending locking ele-
ment and an inwardly extending actuating
means, latch means pivotally mounted on said
locking member including an outwardly ex-
tending latching finger releasably engageable
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with said latch engaging surface for latching said
locking member in locking and released position
and an inwardly extending actuating cam, and
a cylindrical, rotatable, manually operable actu-
ating member rotatably journaled within said
locking member having outwardly extending
members engageable with said latch cam and said
Jocking actuating means, said parts being -
adapted to be telescopically assembled as a re-
leasably cylindrical unitized sub-assembly to be
secured within a hook structure as an element
thereof.

RICHARD K. HERTEL.

GARTH F. NICOLSON.
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