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ment €ompany, Elizabeth, N.J., a corporation 
of Belaware 

Application October 27, 1951, Serial No. 253,544 

This invention relates to drilling hooks and, 
more particularly, relates to hooks used for sus 
pending tubular material in a borehple drilled 
into Sassurface foiaations. 

Drilling hocks are used in the drilling of bore 
holes into subsurface formations for suspending 
a string of casing, drill pipe, tubing or rods. Es 
sentially all of these hooks consist of a load Sup 
porting member and a hook member Suspended 
from the load supporting metaber, the hook 
member being adapted for rotative movement 
relative to the load supporting member. In ad 
dition to providing for such rotative movement, 
it has become common to provide for limited 
longitudinal movement of the hook member 
relative to the load supporting member in which 
case the load supperting member is provided 
with a compression spring which serves to raise 
a stand of drill pipe as it is disconnected from 
the drilling string. Damage to the threads of 
the tool joints is avoided by providing such a 
spring. It is also customary to provide a latch 
ing mechanism arranged to lock releasably the 
hook body against rotation with respect to the 
dead supporting member. With this latching ar 
rangement in the disengaged position the hook 
body is free to retate with respect to the load 
supporting member while engagement of the 
latching arrangement prevents relative rotation 
of the hook with respect to the load Supporting 
member. This latching arrangement is provided 
so that the hook hody can be maintained in a 
predetermined radial position with respect to the 
traveling bloci. This locking arrangement can 
be used with safety in Some situations but cannot 
gee used safely in others. 
'When making round trips with drill pipe, it 

is necessay that the elevato's Suspended from 
hooks of the aforementioned type stay in a pre 
determined position with respect to the travel 
ing block. Ordinarily it is desirable that the 
opening of the elevator face the derrick man so 
that the seleyator can be easily latched and uns 
latched. Alignment of the elevator in this man 
per can be accomplished by engaging the afore 
smentioned latching arrangement but the elimi 
nation of the SWivel:action constitutes a hazard 
and consequently this practice cannot be safely adapted. 

it is an object of the present invention to pro 
xigle a neas on gonyentional drilling hooks 
Which maintains the hook body in a predeter 
agained position. With respect to the member 
'Which supports the hook body. While at the same 
ise aegnitting relative rotation between the 

30 

35 lower end of shank 2 by a pivot pin 3, shank 2 

45 sing 49 describes a squared opening 49 

505 bias 
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2 

hook body and the member supporting the hook 
body when the forces tending to rotate the hook 
body exceed a predetermined selected value. 
Gther objects and advantages will be apparent 

from the following detailed description taken in conjunction with the accompanying drawings 
wherein - - - 

Fig. 1 is a front elevation of one embodiment 
of the present invention; -- 

Fig. 2 is a fragmentary sectional view taken 
along line 2-2 of Fig. 1; 

Fig. 3 is an enlarged sectional view of the clutch used in Figs. 1 and 2; 
Fig. 4 is a sectional view of another embodi inent of the present invention; 
Fig. 5 is a view taken along the line 5-5 of Eig. 4; 
Fig. 6 is an enlarged sectional view of the 

clutch arrangement used in Fig. 4; 
Fig. 7 is a view in elevation of still another 

embodiment of the present invention; 
Eig. 8 is a sectional detail view of the clutch ai'irangement of Fig. 7; 
Fig. 9 is a Sectional view of another clutch ar 

5 rangement which may be used in the embodi 
ment of Figs.l. and 4; 

Fig. 10 is a sectional view of another clutch 
arrangement which may used in the embodiment 
origin 4; and i ... 1 

5 

O 

to Figs. 1 to 3, inclusive, of the 
's g, a strilling hook has been shown com 
prising a hook body pivotally connected to the 
being yieldably supported in housing by means 
-of spring 5. A ball 8 is connected to the upper 

encloses the squared section 2 of shank 2 allows vertical movement of said shari through 
said opening, while the upper, end abuts agains iface of bearing assembly 

g shank 2 and shank nut 9 up 
the lo 

An in Wardly projecting stop 2 is provided inside 
housing -adjacent the upper end-thereof, so that 
as Spring 5 is compressed under load, shank 2 
and hook body id move downwardly until ball 

55 bearing assembly slo abuts-on stop 2. Ballbear 
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ing assembly is provided so that hook body 
and Shank 2 may be freely rotated with respect 
to housing 4. 
The alignment assembly, indicated generally 

by the numeral 20, the clutch assembly, indicat 
ed generally by the numeral 2, and connecting 
cables, indicated by the numerals 22 and 22, 
are mounted on the hooks shown in Figs. i to 3, 
inclusive, in such a way as to connect hook body 
and housing 4 to cause these two members to 

assume a predetermined position with respect 
to each other under normal conditions but to per 
mit the free rotation of hook body with respect 
to housing 4 when hook body f is subjected to 
forces exceeding a predetermined selected value. 

Clutch assembly 2 consists of a member 23 
slidably mounted on the squared portion 2' of 
Shank 2 for movement hereon longitudinally of 
the shank. It will be noted that member 23 con 
sists of a lower disc-like portion 24 and an upper 
disc-like portion 25 with an annular recess 26 
being defined there...etween. Mounted within 
annular recess 26 for free rotation with respect 
to member 23 is disc-like member 27, member 
27 being spaced from portions 24 and 25 by bear 
ings 28 and 29, respectively. Lower disc-like 
portion 24 is provided with at least one depression 
31 and preferably with a series of circumferen 
tially spaced depressions 3; in its upper surface 
24' while the lower surface 2 of member 2 is 
provided with one or more recesses 30. Recesses 
30 are positioned so that they match up with de 
pressions 3, recesses 38 being provided with a 
ball 32 biased toward disc-like portion 24 by 
means of a spring 33. It will be noted that ball 
32 fits into a depression 3. 
A roller 60 is mounted in recess 6? at the lower 

end of housing on an axle 62. RollerS 60 are 
for the purpose of providing rolling contact be 
tween housing A and member 23. 
Alignment assembly 2d comprises a cylinder 

EO having a piston 4 i disposed therein. Con 
nected to piston 4 is a piston rod 42 which is 
adapted to pass through the lower end A3 of cyl 
inder 49. 
40 and biases piston 4 upwardly therein. A 
pulley 45 is rotatably mounted on housing 4 by 
means of pin 46; a similar pulley 47 is also 
mounted on housing is by means of pin 48. A 
cable 22 passes over that side of pulley 45 which : 
is adjacent to pulley 32 with one end of the cable 
being attached to piston rod 42 exteriorly of 
housing 4G and the other end being attached to 
disc-like member 2:. A cable 22' passes over 
that portion of pulley 4: nearest pulley 45 with 
one end attached to piston rod 42 exteriorly of 
housing 40 and the other end attached to disc 
like member 27. The ends of the tWO cables are 
attached to disc-like member 27 at points on the 
disc sufficiently separated from each other to { 
cause a tension on spring 44. 
Any force of less than a certain value tending 

to rotate hook body will be transmitted through 
member 23 and ball 32 to disc-like member 27. 
However, rotative motion of disc 2 with respect 
to housing 4 is resisted by means of Spring 
pressed piston 4 which is connected by means 
of piston rod 42 and cables 22 and 22' to disc 
like member 27. If hook body is caused to ro 
state to the left, as viewed in Fig. 1, disc-like men 
ber 27 will move in cooperation therewith, in 
turn causing cable 22 to move over pulley 47 
and to pull piston & downwardly against Spring 
44. If hook body is rotated to the right, as 
viewed in Fig. 1, disc-like member 27 is also 

A spring 44 is arranged within cylinder 5 
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4 
caused to move to the right, in turn causing cable 
22 to move over pulley 45, pulling piston 4 
downWardly Within cylinder 40 against the bias 
of spring 44. It will be appreciated, therefore, 
that spring 44 resists any tendency of member 
27 to rotate and tends to return disc-like mem 
ber 27 and hook body to its normal position 
With respect to housing 4. 

If a force of more than a predetermined value 
is applied to hook body , alignment assembly 
28 cannot return the hook body to its normal 
position and it is for this reason that clutch as 
Sembly 2 is provided. When such a force is ap 
plied to hook body , balls 32 are forced upward 
ly within recesses 33 against the bias of springs 
33, permitting hook body and member 23 to 
rotate with the disc-like member 27. The point 
at which this occurs is, of course, determined by 
the strength of spring 33. When, of course, the 
misalignment force ceases to operate or drops be 
low the predetermined value, ball 32 is forced 
into one of the depressions 3 in the upper sur 
face 24’ of member 23, alignment assembly 20 
again being ready to maintain hook body in 
normal alignment with housing 4. 

Referring to Figs. 4, 5, and 6, the numeral OO 
designates a hook body which is affixed to a shank 
if by means of shank pin 02. Affixed to the 
upper end of shank G is shank nut 03, both of 
which are disposed within housing 04 for limited 
longitudinal movement therein as well as for free 
rotation therein. Affixed to the lower surface of 
Shank nut 03 is bearing assembly (5. Housing 
4 defines an inwardly extending shoulder 06 

adjacent its lower end and a stop 107 adjacent 
its upper end. Shank 0 defines a squared por 
tion 88 at its lower end upon which is mounted 
a SWivel ring 99 which is adapted to be moved 
slidably on Squared portion f C8 and, accordingly, 
to rotate with shank of. The outer surface of 
SWivel ring 09 is such as to permit its rotation in 
housing fo4 when shank 0 is rotated. Disposed 
between Surface if 0 of swivel ring 09 and shoul 
der 106 of housing f O4 is a bearing assembly . 
A Spring 2 circumscribes shank 01, the upper 
end of Spring if 2 abutting against bearing 05 
and the lower end of spring 2 abutting against 
Surface 3 of Swivel ring 09. Of course, spring 
f 2 biases nut 03 and shank of upwardly while 
biasing Swivel ring C9 downwardly. Ball bear 
ing assembly is provided so that shank of 
can rotate freely within housing 04 when the 
load on hook body foo is insufficient to compress 
Spring 2 and cause bearing assembly fo5 to 
abut upon shoulder 67. On the other hand, 
when hook body 00 carries a full load, spring 
2 is compressed so that bearing assembly 0.5 

abuts upon shoulder f0.7. When this condition 
occurs, the full weight on hook body OO is trans 
mitted through bearing 05 to housing iO4. 
A releasable latching mechanism may be 

mounted on housing 04 opposite swivel ring 09 
so that swivel ring 09 can be fixed against ro 
tation with respect to housing 64 when the latch 
ing mechanism is engaged with the swivel ring 
and permitted to rotate with respect to housing 
94 when the latching mechanism is disengaged. 
A number of different latching mechanisms for 
this purpose are commercially available and, ac 
cordingly, their construction Will not be described 
here, particularly since the provision of such 
mechanisms is not part of the present invention. 
As a matter of fact, the structure of Fig. 4 so far 
described hereinbefore is conventional in drilling 
hooks. My invention consists of providing along 
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with this conventional structure means for nor 
mally maintaining the hook body G0 in align 
ment with respect to housing 2. This means 
Will now be described in detail. 

Referring again to Fig. 4, the numeral if 5 
designates a member mounted on the squared 
portion 08 of shank 0 for movement thereon 
longitudinally of the shank without rotation with 
respect thereto. In order to accomplish this, a 
Squared opening 6 is provided in member 5 
which is adapted to engage with the squared por 
tion 08 of shank O. Member 5 consists of a 
lower disc-like portion f7 and an upper disc 
like portion i8, an annular recess - 9 being de 
fined therebetween. Mounted. Within annular 
recess ii. 9 for free rotation with respect to mem 
ber 5 is a disc-like member 22, member 20 
being spaced from portions it and :3 by means 
of bearings 2 and 22, respectively, Lower discs 
like portion is provided with at least one de 
pression 23, and preferably with the series of 
circumferentially spaced depressions, in its upper 
surface i' while the lower surface 20' of men 
ber 20 is provided with One or more receSSeS 
24. Recesses 24 are positioned S0 that they 
match up with depressions 23, recesses 24 being 
provided with a ball 25 biased toward disc-like 
portion 7 by means of a spring 26. It will be 
noted that ball 25 fits into a depression 23. 
A torsion Spring 2: having One end affixed to 

housing 04 by means of bolt d28 and the other 
end affixed to disc-like member 20 by means of 
bolt .29 and spacer 30 is of Suficient strength 
normally to return hook body it to a predeter 
mined radial position with respect to housing 0. 
when a force is applied to hook body 0 which 
tends to move it from said position. Rollers 3 
are rotatably mounted on the lower end of hous 
ing 04 so as to provide rolling contact between 
member 5 and housing 04. 
Any force of less than a predetermined value 

tending to rotate hook body .00 will be trans 
mitted through member 5 and balls 25 to disc 
like member 20. However, rotative motion of 
disc-like member 28 with respect to housing 4 
is resisted by means of torsion Spring 2 and 
torsion spring 27 will therefore tend to maintain 
hook body it in a predetermined radial position 
With respect to housing 4. If, on the other 
hand, a force of more than a predetermined value 
is applied to hook body is for rotating said 
body, torsion spring i27 will be unable to resist 
rotation of hook body to and it is for this reason 
that the clutch assembly hereinbefore described 
is provided. When such a force is applied to 
hook body is 3, balls 25 are forced upwardly 
within recess A24 against the bias of springs 26, 
permitting hook body it, 'shank (), and member 
5 to rotate with respect to disc-like member 

| 22. The point at which this occurs is, of course, 
determined by the strength of springs 26 and 
torsion spring 27. When the misalignment force 
acting upon body OC ceases to operate thereon 
or drops below the predetermined value, balls 
25 are forced into one of the depressions 23 

in the upper surface lin' of member ill, torsion 
spring 2 again being ready to maintain hook 
body () in normal alignment with respect to housing fo4. 

Referring to Figs. 7 and 8, numeral 5 refers 
to a hook body defining a shank 5 at its upper 
end and a bill 52 at its lower end, Shank 5 
is connected to a bail 53 by means of Shank nut 
54 so that hook body 50 is free to rotate with 
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6 
provided with a latching arm d55 pivotally con 
nected to said bill by means of latching arm pin 
56. A latch is is pivotally connected by means 

of latch pin f58 to body 50 for engagement with 
latching airn 55 for enclosing load receiving 
.recess 59. 

Affixed to shank 5f is disc 69. Disposed above 
disc 60 and circumscribing Shank 5 is a Sec 
ond disc 6. Disc 6 is free to move radially 
with respect to shank 5. One end of E, torsion 
Spring 62 is affixed to disc 6i, as by naeans of 
bolt 63, while the other end of torsion spring 
2 is affixed to bail S3, as by raeans of a bolt 

I-64. The upper surface d65 of disc 6) is pro 
vided with at least one depression 66, and prefer 
tably with a series of radially spaced depressions 
66, while the lower surface 66' of disc 5 is pro 

vided with at least one recess 3i. Mounted 
Within recess 67 is a ball 68 which is biased to 
'ward disc 69 by meals of a spring $9. Re 
cess 6 in disc 6: is so arranged with respect 
to depressions 56 in disc 60 that hall 8 is 
normally forced into one of said depressions by 
Spring 69. 

If a force of less than a predetermined mag 
nitude is applied to hook body 50 for rotating 
said body, torsion spring 62 tends to resist this 
motion. This comes about because the force 
tending to rotate body is) is transmitted through 
disc 59 and bails 68 to disc 6. Because the 
force is of less than a predetermined magnitude, 
torsion spring 62 returns hook body 50 to its 
normal predetermined position. If, 'On the other 
hand, a force of more than a predetermined mag 
Initude is applied to hook body 50 tending to 
rotate said body, balls 68 are forced upwardly 
against the bias of spring its 9, thus permitting 
disc 6 to rotate relative to disc 8, this rela 
tive rotation will continue until the force rot3t 
ing the hook body drops below the predetermined 
value, at which time spring 69 Will force ball i8 
into one of depressions 66, after which torsion 
spring d2 will return hook body 50 to its nor 
imal alignment. 
Rather than using the clutch arrangement 

shown in the embodiments of FigS. 1 and 4, any 
clutch arrangement may be used in which the 
hook body is yieldably connected to the housing 
by a locking part adapted to secure the hook body 
and the housing together to cause theit) to triove 
radially in unison under normali conditions and 
to permit the hook body to rotate independently 
of the housing when the hook body is subjected 
to an abnormal force tending to rotate S28. 
Figs. 9, 10, and 11 illustrate suitable clutch ar 
rangements which may be used in connection 
With the embodiment shown ih Fig. 1 and inlay 
be suitably modified to be employed in the en 
bodiment shown in Fig. 4. 

Referring to Fig. 9, the numeral 0 designates 
a member slidably mounted on the squared por 
tion 2' of shank 2 as previously Shown for nove 
ment thereon longitudinally of the shank. Mem 
ber 70 tilefines a Squared opening fit adapted 
to fit around Squared portion 2' So as to prevent 
rotation of member With respect, to shank 2. 
Member 70 consists of a lower disc-like portion 
2 and an upper disc-like portion 3 with an 

annular recess E 4 being defined therebetween. 
Mounted within annular recess is for free ro 
tiation with respect to member SiO is a disc-like 
member 75 which is spaced from portions 2 
and 73 by means of bearings 6 and 7, respec 
tively. The lower surface 75 of disc-like mem 

respect to bail (53. Bill 52 is shown as being 75 ber 75 is provided with one or more recesses 78 
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within which is mounted a friction button 79 
biased downwardly by means of Spring 80. The 
lower Surface 8 of button 9 abuts on upper 
Surface 82 of disc-like portion 172. Affixed to 
the upper Surface of disc-like member 3 is a 
cable 83 which may be connected to piston rod 
42 of the alignment assembly shown in Figs. 
1 and 2. 

Referring to Fig. 10, member 90 is shown as 
being slidably mounted on squared portion 2' of 
shank 2. Member 90 is provided with a squared 
opening 9 which fits around squared portion 2' 
So that member 90 may be moved longitudinally 
With respect to Shank 2 and rotated together. 
Member 90 consists of a lower disc-like por 
tion f 92 and an upper disc-like portion 93 with 
an annular recess 94 defined therebetween. 
Mounted within annular receSS 94 for free rota 
tion with respect to member 90 is a disc-like por 
tion 95 which is spaced from portions 92 and 
93 by means of bearings 96 and 97, respec 

tively. Mounted within an annular recess 98 
defined in the lower Surface 99 of disc-like 
member 95 is a saw-toothed ring 209. Ring 
200 is affixed to disc f 95 by means of bolts 20, 
ring 200 having a continuous Series of down 
wardly projecting teeth 202. Portion 92 is pro 
vided with an annular recess 203 just opposite 
recess 98 in disc-like member 95. In recess 
203 is mounted a ring 204 with a continuous se 
ries of upwardly extending teeth 205 which are 
adapted to mate with teeth 282 of ring 20 in the 
manner indicated in Fig. 11. Ring 294 is pro 
vided with a plurality of downwardly depending 
pins 206 adapted to extend through openings 29 
in disc-like portion 92 and around which are 
springs 208. Springs 208 bias ring 204 upwardly 
so that teeth 205 are normally pressed into at 
ing engagement with teeth 202 of ring 20. If 
a rotative force of less than a predetermined 
value is applied to a hook body affixed to Shank 
2, disc-like member 95 rotates along with mem 
ber 90 because of the engagement of teeth 205 
With teeth 202. When, however, a force of more 
than a predetermined magnitude is applied to 
the hook body, teeth 205 slide over teeth 292, Com 
pressing springs 208 in so doing. Teeth 295 con 
tinue to slide over teeth 202 until the force tend 
ing to rotate the hook body drops below a Selected 
predetermined value, at which time teeth 205 and 
202 cease to slide over each other. 

It will be apparent that various modifications 
may be made in the device disclosed without de 
parting from the spirit of my invention. 

Having fully described and illustrated the hook 
of my invention, what I desire to claim and to se 
cure by Letters Patent is: 

1. A load suspending device comprising, in COin 
bination, a load supporting member; a hook men 
ber suspended from said load supporting member 
and adapted for rotative motion relative to said 
load supporting member; biasing means arranged 
externally of said load supporting member and 
acting to maintain said hook member in a pre 
determined radial position with respect to Said 
load supporting member; and a clutch member 
disposed between said load Supporting member 
and said hook member, said clutch member act 
ing normally to prevent rotation of said hook 
member with respect to Said load Supporting 
member but to permit said member to rotate with 

() 

5 

30 

35 

40 

SA) 

65 

70 

8 
respect to Said load supporting member when 
the forces tending to rotate said hook member 
exceed a predetermined selected value. 

2. A load Suspending device comprising, in 
combination, a housing; a hook suspended from 
Said housing, said hook being adapted for ro 
tative motion relative to said housing; biasing 
means mounted exteriorly on said housing and 
arranged normally to maintain said hook in a 
predetermined radial position with respect to 
Said housing; and a clutch disposed between said 
housing and Said hook and arranged to permit 
relative rotative motion between said hook and 
Said housing when the forces tending to rotate 
Said hook exceed a predetermined selected value. 

3. A load Suspending device comprising, in 
combination, a load Supporting housing; a hook 
member yieldably Suspended by means of a spring 
from Said housing and adapted for limited longi 
tudinal motion relative to said housing, said hook 
member being freely rotatable with respect to said 
housing; Spring means arranged externally of 
Said housing and acting to bias said hook mem 
ber to a predetermined radial position with re 
Spect to said housing; and a clutch member asso 
ciated with Said housing and said hook member 
to permit relative rotative motion between said 
hook member and said housing when the forces 
tending to rotate said hook member exceed a 
predetermined Selected value. 

4. A load suspending device comprising, in 
combination, a housing; a hook suspended from 
Said housing, Said hook being adapted for ro 
tative notion relative to said housing; spring 
means mounted exteriorly on said housing and 
arranged normally to maintain said hook in a 
predetermined radial position with respect to said 
housing; and a clutch disposed between said hous 
ing and said hook and arranged to permit relative 
rotative notion between Said hook and said hous 
ing when the forces tending to rotate said hook 
exceed a predetermined selected value. 

5. A load Suspending device comprising, in 
combination, a housing; a hook suspended from 
Said housing for rotary motion relative thereto; 
a clutch comprising a pair of discs, one of which 
is affixed to said hook and the other of which 
is free to rotate with respect to said hook; means 
disposed between said discs to permit said discs 
normally to move together but also to permit the 
disc affixed to the hook to rotate therewith while 
the other of said discs remains stationary when 
a force in excess of a predetermined value is ap 
plied to Said hook for rotating said hook; and a 
Spring having one end affixed to said housing 
externally thereof and the other end a fixed to 
the other of said discs, Said Spring being arranged 
to bias Said other disc to a norminal position rea 
tive to said housing. 

DOUGLAS RAGLAND. 
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