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1

This invention relates
gt

to drilling hooks and,
more parti ¥, relates to hooks used for sus-
pending tubuler material in g borechole drilled
into subsurface formations.

Drilling hocks are used in the drilling of bore-
holes into subsurface formations for suspending
@ string of easing, duill pipe, tubing er rods. Es-
sentially all ef these ‘heolzs eonsist of a Joad sup-
porting member and a hook member suspended
from the load -supporting meraber, the hook
‘meraber being adapted for rotative movement
Telative $o the load supperting member. In ad-
Aition $o providing for such rotative movement,
it has hecome commeon to provide for 1imited
longitudinal movement -of the hook -member
welative 4o the load supporting member-in -which
case the load supperting member dis provided
With 2 -compression spring which serves to raise
a stand .of drill pipe as it 4s disconnected from
the drilling string. Damage to the threads of
the tool joints is avoided by providing sueh g
spring. It 45 slso customary 4o provide s lateh-
‘ing mechanism arranged 4o lock releasably the
heok hedy -against wotation with respect to fhe
load supporting member. ‘With this latching ar-
rangement in the dissngaged position the hook
Body s free 40 rotate with respect to the load
supporting member while .engagement of she
latching arrangement prevents relative rotation
-of the hoeok with respeet to the doad Supporting
dnember. This latching arrangement is provided
180 that sthe hoak body .can be maintained in a
predetermined radial positien with respect 4o the
Araveling :blociz, ‘This locking -arransement .can

“

beused with safety in some situations ‘out.cannot .

e usedsafely:in athers.

When smaking round #trips with drill -pipe, it
s necessary that the .elevators suspended from
ficoks -0f :the aforsmentioned dype.stay in a pre-
determined (position with respect to ‘the travel-
dng ;block. .Ordinarily it .is desirable -that the
-epening .of -the selevator face .the .derrick man :so
that he ;elevator ;can be €asily latched and un-
latched. Alignment.of ithe €levator-in this man-

Ber can ke accomplished by engaging the .afore- 4
‘mentioned datching arrangement but the .elimi-

ADagion «of the swivel .action .constitutes g, ‘hazand
and wpensequently -this wractice «cannot the safely
-adapted. '
&b ds:an obiect.of the present :invention:fo-pro- .
vide & means .on ,conyentional d
which x ains th
Anined position -wi
B .i.S?l_l;S}}PRQl}th:JZIA
Jime permitting ,xe

& ook body -in
h

“predeter-~
espect -to .the member
0k body-while at the same
lative rotation :between the .

b A

rilling hooks

46 :hearin

(CL 294-—82)

1 the member supporting the hoock
body when the forces tending to rotate the hook
body exceed a predetermined selected value,

Other objeets and advantages will be apparent
from the following detailed description taken in
conjunction with the accompanying drawings
wherein vie ¢ ] s Glat

Tlig. 1 is a front elevation of one embodiment
of the present invention; o

Hig. 2 is a fragmentar
along line 22 of Wig. 1;
ged sectional view of the

hook body and 4

Yy sectional view taken

Fig. 3 is an enlarg
eluteh used in Figs, 1.and 2;

Fig. 4 is g seclional view of another embodi-~
ment.of the presang invention;

Fig. 5 is a view taken alon
Fig. 43

Fig. 8 is an .enlarged sectional wview of the
clutch arrangement used in Fig. 4,

Fig. 7 is a view in .elevation of still another
embodiment of the Present invention;

Fig. 8 is a .seetional .detail view of the clutch
arrangement.of Fig, 7;

Fig. 9 is a sectional view of another cluteh ar-
rangement which may be used in the embodi-
ament.of Figs.< and 4;

Fig. 10 4s a sectional view of another clutch
arrangement which may used in the embodiment

i 4; and

g the line §—5 of

20

30 : 2 view in elevation of $he clutch sec-
" Referring first fo Figs. 1 $o 3, inclusive, of the
drawing, & drilling hook has ‘been shown com-
Drising 2 hook body | pivotally connected to the

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

‘heing yieldably supported i
ing §. A

bail 8 is connected

g 4 by means
‘o the upper

£nd of housing 4 by means of hail hol
B 4 0 the upper end of sh
10 1t xed to shani ;

AQuv .y and atfl
ing assembly 16. The-

& riace.of bearing assembl;

50 -5 g shank 2 .and shank nut 8 upwardly.
An dnwardly projecting stop 42 is-proyvided inside
shousing 4-adjacent the upper .end-thereof so.that
&8 8pring .5 is .compressed under doad, .shank -2

shook -hody 4 .move downwardly until ball

g assembly (0 gbuts.on stop 42, ;Ball:hear-
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5
ing assembly 18 is provided &0 that hook body |
and shank 2 may be freely rotated with respect
to housing 4.

The alighment assembly, indicated generally
by the numeral 20, the clutch assembly, indicat-
ed generally by the numeral 2i, and connecting
cables, indicated by the numerals 22 and 227,
are mounted on the hooks shown in Figs. 1 to 3,
inclusive, in such a way as to connect hook body
{ and housing & to cause these two members to
assume & predeterm ned position with respech
to each other under norma] conditions but to per-
mit the free rotation of hook body 1 with respect
to housing 4 when hook kody { Is subjected to
forces exceeding a predetermined selected value.

Clutch assembly 2{ consists of a member 23
slidably mounted on the sguared portion 2’ of
shank 2 for movement thereon longitudinally of
the shank. It will be noted that member 23 con-
sists of & lower dise-like portion 24 and an upper
disc-like portion 23 with an annular recess 26
being defined thereZetween. Mounted within
annular recess 28 for free rotation with respect
to member 23 is disc-like member 21, member
27 being spaced from portions 24 and 26 by bear-
ings 28 and 28, respectively. Lower disc-like
portion 24 is provided with at least one depression
3{ and preferably with a series of circumferen-
tially spaced depre:zsicns 31 in its upper surface
24’ while the lower surface 271’ of member 27 is
provided with one or more recesses 30. Recesses
30 are positioned so that they match up with de-
pressions 31, recesses 38 keing provided with &
ball 32 biased toward disc-like portion 24 by
means of a spring 3. It will be noted that ball
32 fits into a depression 31.

A roller 60 is mounted in recess 81 ab the lower
end of housing 4 on an axle 62. Rollers 60 are
for the purpose of providing rolling contact be-
tween housing 4 and member 23.

Alignment assembly 24 comprises a cylinder
40 having a piston 4§ disposed therein. Con-
nected to piston &1 is a piston rod 42 which is
adapted to pass thro:gh the lower end 43 of cyl-

inder 40. A spring 44 is arranged within cylinder .

40 and biases piston 41 upwardly therein. A
pulley 45 is rotatably mounted on housing 4 by
means of pin 46; a sim.lar pulley 41 is also
mounted on housing & by means of pin 48. A

cable 22 passes over that side of pulley 45 which 3

is adjacent to pulley 41 with one end of the cable
being attached to pistcn rod 42 exteriorly of
housing 48 and the other end being attached fo
‘dise-like member 21. A cable 22’ passes OVer

that portion of pulley 47 nearest pulley 45 with 3

one end attached to piston rod 42 exteriorly of
housing 48 and the other end attached to disc-
like member 21. 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 2 fo disc-like member 27.
However, rotative motion of disc 27 with respect
‘to housing 4 is resisted by means of spring
pressed piston 41 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-
‘tate to the left, as viewed In Fig. 1, disc-like mem-
ber 21 will move in cocperation therewith, in
turn causing cable 22’ to move over pulley 41
and to pull piston 4{ downwardly against spring
44. If hook body ! is rotated to the right, as

viewed in Fig. 1, disc-like member 27 is also
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caused to move to the right, in turn causing cable
22 to move over pulley 45, pulling piston #i
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 o force of more than a predetermined value
is applied to hook kody {, alignment assembly
28 cannot return the hook body to its normal
position and it is for this reason that clutch as-
sembly 21 is provided. When such a force is ap-
plied to hook hody 1, 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 dise-like member 21. The point
2t which this occurs is, of course, determined by
the strength of spring 38. When, of course, the
misalisnment force ceases to operate or drops be-
low the predeterminsd value, ball 32 Is forced
into one of the depressions 31 in the upper sur-
face 28’ of member 23, alignment assembly 20
again being ready to maintain hook body 1 in
normas] alignment with housing 4.

Referring to Figs. 4, 5, and 6, the numeral 100
designates a hook body which is affixed to a shank
{61 by means of shank pin 102. Affixed to the
upper end of shank 161 is shank nut 103, 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 nub 103 is bearing assembly 165, Housing
{84 defines an inwardly extending shoulder {06
adjacent its lower end and a stop 10T adjacent
its upper end. Shank {0} defines a squared por-
tion 188 at ifs lower end upon which is mounted
g swivel ring (99 which is adapted to be moved
slidably on squared portion {08 and, accordingly,
to rotate with shank 18f. The outfer surface of
swivel ring 109 is such as to permit its rotation in
housing 04 when shank 1061 is rotated. Disposed
between surface {10 of swivel ring 109 and shoul-
der 106 of housing {04 is a bearing assembly tif.
A spring #12 circumscribes shank {01, the upper
end of spring 112 abutting against bearing 105
and the lower end of spring {12 abutting against
surface 113 of swivel ring 109. Of course, spring
112 biases nut 193 and shank 101 upwardly while
biasing swivel ring 109 downwardly. Ball bear-
ing assembly {{l is provided so that shank 104
can rotate freely within housing 184 when the
load on hook body 1089 is insufficient to compress
spring 112 and cause bearing assembly (05 to
abut upon shoulder 167. On the other hand,
when hook body {00 carries a full load, spring
{2 is compressed so that bearing assembly 108
abuts upon shoulder {07. When this condition
oceurs, the full weight on hook body 180 is trans-
mitted through bearing 105 to housing i04.

A releasable latching mechanism may be
mounted on housing 104 opposite swivel ring 169
so that swivel ring 109 can be fixed against ro-
tation with respect to housing 94 when the latch-
ing mechanism is engaged with the swivel ring
and permitted to rotate with respect to housing
{0é 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 g 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 460 in align-
ment with respect to housing {04. This means
will now be -described in -detail,

Referring again to Fig. 4, the numeral {45
designates a member mounted on the squared
portion {08 of shank 104 for movement thereon
longitudinally of the shank without rotation with
respeet thereto. In order to -accomplish this, a
-Squared opening 446 is provided in memper 448
which is adapied to-engage with the squared por-
‘tion 108 of shank 0i. Member 115 consists of a
Jdower disc-like portion 4i1 and an upper dise-
Jike portion {18, an annular recess 119 being de~
fined therebetween. Mounted within annular
recess 149 for iree rotation with respect to mem-
ber 115 is a disc-like member {28, member 120
‘being spaced from portions 117 and 448 by means
of bearings 121 and {22, respectively, Lower disce

dike portion 147 is provicad with at least one de- @

pression 123, and preferably with the series of
circumferentially spaced ‘depressions, in its upper
surface {17’ while the lower surface 128’ .of mem-
ber {128 is provided with -one or more recesses
124. Recesses 424 are positioned 'so that they
‘match up with depressions 123, Trecesses 124 being

provided with a ball 125 biased toward dise-like-

boriion 117 by means of a spring 126, It will be
noted that ball 25 fits inte a depression 123.

A torsion spring 427 having one end affixed fo0

hiousing 184 by means of bolt d 28 :and the other
end -affixed to -dise-like member 120 by means of
bolt 128 ‘and spacer 480 ‘is of suificient :strength
normally $o return hook body 186 o g predeter-
mined radial position with respect 1o housing 144
when .a foree is applied 0 hook body 109 which
tends to move it from said position. Rollers 84
are rotatably mounted-on the lower end of Thous-
ing 104 s0 as to provide ‘rolling contact between
member {5 and housing 104.

Any force -of less than a bredetermined value
tending to rotate hook body 108 will be trans-
mitted through member 445 and balls {25 to disc-
like member -i20. However, rotative motion of
dise-like member 128 with respect to -housing {24
is resisted by means of torsion spring 4271 and
borsion spring 127 will therefore tend to maintain
hook body {80 in a predetermined radial position
with respect to -housing (04, If, on the -other
hand, a foree of morethan a predetermined value
is .applied to hook bhody i88 for rotating said
body, torsien spring {27 will be unable 10 ‘resist
rotation -of hook body 190 and:it is for this reason
that the clutch assembly hereinbefore described
is previded. When such .3 force is applied to
hook body 180, balls (25 are forced upwardly
within recess 424 against the bias of springs 126,
permitting hook body 128, shank 46( »and:member
115 to rotate with respect to -dise-like member
128. 'The point.at'which-this occurs is, of course,
determined by the strength of springs 126 and
torsionispring 127. When the misalisnment force
acting upon body {08 ceases to operate thereon
or drops below the bredetermined value, balls
125 are forced into one of ‘the depressions 123
in the upper surface 17’ ‘of member 1 11, torsion
spring 127 again being ready ‘to maintain hodk
body 100 in normal alisnment “with respect “to
housinhg 103.

‘Referring to Figs. 7 and '8, numeral 150 refers
to a hook body defining a shank 15! at its upper
end and a bill 152 at its lower end. Shank {51
is connected to a bail {53 by means of shank nut
154 so that hook body 150 is free to rotate with
respect to bail 153. Bill 152 is shown as being
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‘rovided with 4 latching arm 455 pivotally ¢on-
nected to said bill by means of latching arm pin
156, A latch i57 is pivetally connected by means
of latch pin 158 to body 158 for engagement with
latching arm 155 for :enclosing load receiving
recess 159,

Affizxed to shank 151 is disc 186, Dispesed above
disc 160 and circumscribing shank {5{ is g, Sec-
‘ond dise 161. Disc 461 is free to move radially
‘with respect to shank 451. One end of & torsion
spring 162 is affized to dise 164, ‘as by nreans of
bolt 163, while the -other end of torsion spring
482 is affixed to bail 483, as by means of 9 bolt
184. The upper surface 485 of disc {68 is pro-

5 vided with atleast ohe depression 4 88, and prefer-

‘ably with a series of radially spaced -depressions
166, while the lower surface (6§’ of dise 181 is pro-
vided with ‘at least one recess 137, Mounted
within recess 467 is 9 ball 168 which is biased to-
‘ward dise 160 by means of g Spring 188, Re-
-cess 467 in dise 161 isso arranged with respect
to depressions 166 in disc 160 that ball 88 is
normally foreed into one of said depressions by
Spring 169,

JIf a force of less than a predetermined mag-
nitude is applied to hook body 150 for rotating
said body, torsion spring 162 tends to resist this
metion. This ‘comes about because the force
tending to rotate body 450 is transmitted threugh
disc 180 and balls 68 to dise {61. Because the
force is of less than a predetermined magnitude,
torsion spring 162 returns hook body 150 1o its
normal predetermined position. Tf, on the gther
hand, a fores of more than a Ppredetermined mag-
nitude is applied to hook ‘body 480 tending to
rotate saiq body, balls 188 are forced upwardly
against the bias of spring 168, thus permitting
dise 160 to rotate relative to dise 51, This rela~
tive rotation will continue until ‘the force rotat-
ing the hook body drops below the predetermined
value, at which timespring 189 will foree ball 158
into one of ‘depressions 168, after which torsion
spring 62 will return hook body 459 to its nor-~
mal alignment.

Rather than using the clutch arrangement
shown in the embodiments of Figs. 1:and 4, any
clutch arrangement may be wused in which the
hook body is yieldably connetted to the housing
by alocking part adapted to ‘secure the hook body
and the housing together to -cause them to moeve
radially in unison under norms] conditions and
to permit the hodk body to rotate independently
of the housing when the hook ‘body is subjected
to an abnormal ferce tending fo rotate same.
Figs. 9, 10, and 11 illustrate suitable -cluteh ar-
rangements ‘which may be 'used in connection
with the embodiment shown in Pig. 1 :and may
be suitably modified to he ‘employed in the em-
bodiment shown in Fig. 4.

Referring to Fig. 9, the numeral {76 ‘desighates
a member slidably mounted on the squared por-
tion 2’ of shank 2 as ‘Previously sheown for move~
ment thereon longitudinally of the shank., Mem-
ber 170 Qefines a squared opening {71 adapted
Yo fit around syuared porticn 2’ 150 'as ‘to prevent
Totation of member 4170 with ‘respect “to ishank 3.
Member 170 consists of ia lower «dise-like ‘portion
112 and an upper Hise-like portion 112 with =mn
annular ‘recess 1¥4 ‘being defined therebetween.
Mounited within annular recess 178 for Iree ro-
tation with respect “to memiber 470 is 5, dise~like
member (75 which is spaced from portions {72
and {13 by means of bearings 176 and 1117, respec-
tively. The lower surface {75’ of disc-like mem-
ber 115 is provided with one or more recesses 178
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within which is mounted a friction button {19
biased downwardly by means of spring 180. The
lower surface 181 of button 179 abuts on upper
surface 182 of disc-like portion 172. Affixed to
the upper surface of disc-like member {73 is a
cable 183 which may be connected to piston rod
42 of the alignment assembly shown in Figs.
1 and 2.

Referring to Fig. 10, member 180 is shown as
being slidably mounted on squared portion 2’ of
shank 2. Member 190 is provided with a squared
opening 191 which fits around squared portion 2’
so that member 186 may be moved longitudinally
with respect to shank 2 and rotated together.
Member 190 consists of a lower disc-like por-
tion 192 and an upper disc-like portion {93 with
an annular recess 194 defined therebetween.
Mounted within annular recess 194 for free rota-
tion with respect to member 198 is a dise-like por-
tion 195 which is spaced from portions 192 and
193 by means of bearings (98 and {97, respec-
tively. Mounted within an annular recess {38
defined in the lower surface (98 of dise-like
member 95 is a saw-toothed ring 208. Ring
200 is affixed to disc 193 by means of bolts 201,
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 185. In recess
203 is mounted a ring 204 with a continuous se-
ries of upwardly extending teeth 203 which are
adapted to mate with teeth 202 of ring 280 in the
manner indicated in Fig. 11. Ring 204 is pro-
vided with a plurality of downwardly depending
pins 205 adapted to extend through openings 287
in disc-like portion {92 and around which are
springs 208. Springs 208 bias ring 204 vpwardly
so that teeth 205 are normally pressed into mat-
ing engagement with teeth 202 of ring 208. If
a rotative force of less than & predetermined
value is applied to a hook body affixed to shank
2, disc-like member 195 rotates along with mem-
ber 190 because of the engagement of teeth 205
with teeth 202. When, however, a force of more

than a predetermined magnitude is applied 0 4=

the hook body, teeth 205 slide over teeth 202, 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.

1t will be apparent that various meodifications
may be made in the device disclosed without de-
parting from the spirit of my invention.

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

1. A load suspending device comprising, in com-
bination, a load supporting member ; 2 hook mem-
ber suspended from said load supporting member
and adapted for rotative motion relative to said
oad 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 7

oy
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30

8

respect to said load supporting member whehn
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 suppeorting 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 o predelermined radial position with re-
spect to said housing; and a clutch member asso-
ciated with said housing and said hoock 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-
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tative motion 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 fo permit relative
rotative motion 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 dises, one of which
ijs 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 dises remains stationary when
g force in excess of a predetermined value is ap-
plied $o said hook for rotating said hook; and a
spring having one end affixed to said housing
externally thereof and the other end affixed to
the other of said discs, said spring being arranged
to bias said other disc to a normal position rela-
tive to said housing.

DOUGLAS RAGLAND.
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