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5 Claims.

This invention relates to apparatus for orient-
ing tools in a bore hole and in particular to
means adapted both for effecting orientation and
for the removal of a tool from the hole.

In my prior application Serial No. 366,113,
filed November 18, 1940, there is described a

bJ

method and apparatus for orienting tools in a .

bore hole, this application comprising certain
improvements in the matters of various prior

patents and applications, for example, Patents.

2,107,420, 2,234,438 and 2,261,393, and applica-
tion Serial No. 355,881, filed September 9, 1940.
Briefly stated, these various patents and applica-
tions relate to the setting of a whipstock or other
tool in oriented position within a bore hole with
provision for drilling directionally and subsequent
removing of the tool such as a whipstock from
the hole. For accomplishing this purpose there
is provided, in the case of whipstock setting, a
sub above the collar or other element of the drill
stem to which the whipstock is secured by means
of a shear pin, which sub is provided with out-
wardly movable members designed to engage the
whipstock following a drilling operation to re-
move it from the hole. In a preferred type of
operation as described more particularly in said
application Serial No. 366,113, referred to above,
the members which are adapted to remove the
drill stem perform the additional function of tak-
ing a rotational load as the whipstock is rotated
by means of the drill stem not only for finally
adjusting it to orienting position, but during a
period of removal of an orienting surveying in-
strument and the determination of the proper
setting.

The present invention relates to improvements
in a retrieving sub construction adapted for the
practice of essentially the method described in
the aforesaid application.

One of the objects of the mventmn is the pro-
vision of a sub in which wear on the operating
parts by abrasive mud is prevented during use.

A further object of the invention is the provi-
sion of means for insuring proper operation

despite possible failure of jamming of a spring..

Still another object is the provision of con-
trolling means in the form of a single, easily re-
placeable unit.

_ These and other objects of the mventlon, par-

ticularly relating to details of construction, will
become apparent from the following description,
read in conjunction with the accompanying
drawings, in which:

Figure 1 is an axial section throufrh one form
of the improved retrieving sub;
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Figure 2 is a transverse section taken on the
plane indicated at 2—2 in Figure 1;

Figure 3 is a transverse section taken on the
plane indicated at 3—3 in Pigure 1; and

Figure 4 is an axial séction of a modlﬁed form
of retrieving sub.

" Referring first to Figures 1 and 2, the retriev- .
ing sub comprises a cylindrical body 2.provided
with threads 4 and 6 for attachment to other .
parts making up the drill string. At 4, for ex-
ample, there may be secured either the lower
end of the drill string or an orienting sub which
is in turn connected to the drill string, the orient-
ing sub, for example, being of the type illustrated °
in Hyer Patent 2,120,670, for the purpose of
orientation. To the lower end of the sub 2, there
may be secured a drill collar and/or bit to' which
the collar of a whipstock may be secured. by
means of a conventional shear pin. In such case,
the upper end of the collar desirably embraces
the lowermost portions of the sub to give rise
to an assembly of the character indicated in.
Figure 8 of said application Serial No. 366,113,
Since the present invention relates primarily to
construction of the sub, which is used as de-
scribed in said application, this known method
of association of the sub with a whlpstock is not
shown herein.

Provision for mud circulation is made through
the extension of the socket 4 in the form of a’
bore 8 in the upper portion of the sub 2. At the
lower portion of the sub, a bore 10 communicates
with the socket 6, being closed at its upper end
by the solid metal, as indicated at 12.. Openings
14 and {6 are provided extending from the bores
8 and 10 to side channels {8, as indicated in Fig-
ure 2, which take the form of grooves milled or
otherwise formed in the sides of .the sub 2 and
closed by members 20 welded thereto. Pivoted
loosely at 24 on pins extending across slots in the
opposite sides of the sub are engaging members
22 which are urged outwardly by a strong spring
26 located in a transverse bore in the sub. These
engaging members 22 are provided with soft
metal rivets 28 formed of copper or the like which
extend slightly beyond the cylindrical boundaries
of the sub as’indicated in the drawing. .

In the lowermost portion of the bore 8 there
is provided 2 metal sleeve, indicated at 30, the
region in the lower end of which communicates
through openings 32 with the channels 18. Ina-
section of the bdre 8 above the sleeve 30 and
seated, with suitable intermediate packing, upon
a seat in this bore, is another sleeve 34, which is
held in fixed position by means of a set screw
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36, preferably engaged by a locking screw 38,
both threaded through the wall of the sub. A
pin 40 threaded in the sleeve 34 projects across
an opening therein through slots 42-in a plunger
member 48, On the upper end of this plunger
member there is threaded a head 48 provided
with a socket adapted to be engaged by a go-
devil, which head 46 locks & packing cup member
48 against an annular ring 50, the lower end of
which is engaged by a compression spring 52 re-
acting between it and a shoulder within the sleeve
34. The lower end of the plunger 44 carries a
pair of projections 54 adapted to engage and hold
latch extensions 56 provided on the upper ends
of the engaging members 22, These elements are
rounded and beveled as indicated for the purpose
hereafter described. A packing cup 58 is clamped
at the lower end of the member 44 by a nut
60 and bears upon the inner surface of the sleeve
30. .

Communication between the channels 18 and
the region immediately above the packing cup 48
is provided by means of openings 61.

The outward movement of the engaging mem-
bers 22 is limited by contact of faces 62 on the
extensigns thereof with shoulders 64 formed in-
ternally in the sub body. )

In the use of this arrangement, the collar of
the whipstock extends above the position of the
upper ends of the engaging members 22, which
occupy the outward positions indicated in chain
lines, being received in longitudinal slots in the
whipstock collar, desirably with close clearance
so that upon rotation of the whipstock by means
of the sub, stresses are transferred through the
engaging members 22 rather than through a shear
pin which, below the level of the sub, secures the
whipstock to a drill collar or bit. Thus assem-
pled, the whipstock bit and sub and other ele-
ments, including for example an orientation sub
located above sub 2, are lowered on a sectional
drill stem to approximately the depth at which
the whipstock will be ultimately fixed. The drill
stem and the parts carried thereby may now
be rotated while a well surveying instrument is
lowered through the same to a position to make
a record of orientation, for example, in accord-
ance with the Hyer patent mentioned above.
During such rotation, stresses are taken by the
hardened engaging members 22 rather than by
the relatively weak shear pin, which must ulti-
mately be sheared off,. When the surveying in-
strument reaches its proper level, the drill stem
may be moved up and down, 1. e, spudded, so that
torsional strains are taken out of the assembly
and then the entire assembly is held at rest for
suficient time for the surveying instrument to
make a record. At this time, the position of
the rotary table may be noted at the surface.

As soon as sufficient time has elapsed for the
meking of the record, the surveying instrument
may be withdrawn by its supporting wire line, or
retrieved by means of an overshot if it was origi-
nally dropped in go-devil fashion, and during
such withdrawal the drill stem may be again

_rotated, at which time the stresses of rotation
will again be assumed by the engaging members
22. After the record is analyzed and the proper
position of the drill stem ascertained, the rotary
table may be turned to a position, as determined
by the marks thereon and the record of the sur-
veying instrument, to bring the whipstock to the
desired position, whereupon spudding is again ef-
fected to insure that stresses in the system are
removed and the whipstock properly lined up.
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Following this, the welght of the drill stem
is caused to rest on the shear pin, first driving
the whipstock into the earth at the bottom of
the bore hole to anchor it, and thereafter shear-
ing off the pin so that drilling may be accom-
plished.

The whipstock under these circumstances, and
as indicated in said application Serial No. 336,113,
desirably has a tapered or conical region at the
lower portion of its collar, so that as the sub
moves downwardly, the rivets 28 will engage this
surface, with the result that the engaging mem-
bers 22 are cammed inwardly against the. pres-
sure of the spring 26. As this inward move-
ment occurs, the rounded ends of the latch ex-

tension 56 will ride over the beveled portions of

extensions 54, camming the member 44 down-
wardly until they move inwardly to a sufficient
extent to clear these members, whereupon the
member 44 will be moved upwardly by the ac-
tion of spring 52 to latch the engaging members
27 in their inner position. As the sub moves
further downwardly, if the most restricted por-
tion of the whipstock collar is too small for the
passage of the rivets 28, they will be sheared off.
Even if they are not sheared off at this time,
however, they will in general be worn or broken
away during the subsequent drilling.

Except for the possible continued proj ection of
the rivets 28, the sub now presents a cylindrical
aspect, and consequently drilling may occur down
the face of the whipstock in usual fashion with-
out engagement of any projecting parts with the
whipstock or earth.

If it is desired to withdraw the drill stem,
for example to change the bit, while leaving the
whipstock in position in the hole, withdrawal may
be effected without disturbing the whipstock po-
sition if the engaging members 22 remain latched
inwardly. If, however, at the time of initial with-
drawal or at the time of some subsequent with-
drawal it is desired to remove the whipstock, it
is only necessary to drop a go-devil through the
drill stem to engage the head 46 of the plunger
44 so that by its weight it may compress the
spring 52 and so release the engaging members
22 for outward movement under pressure of the
spring 26. When they move outwardly in this
fashion, they will be in position to engage the
collar of the whipstock so that subsequent rais-
ing of the drill stem will raise the whipstock
with it.

The above operations are essentially similar
to those involved in the operation of the device

- of said application Serial No. 366,113, and no

claim is made thereto in the present application.

The present improvements relate to matters
of auxiliary consideration in carrying out the
above. During the periods of rotation, both in-
volved in the setting of the whipstock and the
subsequent drilling, circulation of mud occurs
and the retrieving sub is subjected to this cir-
culation throughout quite extended periods.
Quite large hydrostatic pressure differences may
oceur in the apparatus between, for example, the
passage 8 and the exterior of the drill stem due

" to restricted passages through the bit and the

70

throttling of flow, particularly at the bit dur-
ing drilling when & relatively large quantity ol
mud is being recirculated. Such a pressure dif-
ference if permitted to produce a flow past the

" yarious operating parts of the retrieving sub,

75

will very rapldly wear these parts, since the solid
materials carried by the mud are generally high-
1y abrasive. Without adequate protection, for
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example, such flow of mud would wear away the
engaging members 22 by passing between them
and their clearances with the walls of the slots
in which théey are located, and additionally
mounting parts of a movable member such as
44 would be badly worn. Furthermore, it is pos-
sible under such circumstances for sediment to
pack in the spring chambers or the like to such
extent as possible to prevent the springs.from
performing their inténded functions.

In the present construction, the packing 42,
located where the sleeve 34 seats within the bore
8 and the cups 48 and 58 completely protect the
moving portions of the device against the hydro-

" static pressure differences between the inside and
outside of the sub. A relatively small pressure
gradient will exist between the upper and lower
ends of the channels I8, but neglecting this as a
first approximation, it will be seen that the major
pressure existing in the bore 8 and these chan-
nels will be applied to the insides of the cups
48 and 58, which, properly fitting the bores of
the sleeves 34 and 30, respectively, will resist
any infiltration of mud to the region about the
latches 56 from which it might pass to the ex-
terior of the.sub about the engaging members
22. These packing cups 48 operate in usual fash-
ion, with the result that increase in pressure
tends merely to force them more tightly into
engagement with the bores in which they slide.

In view of the existence of some pressure gra-
dient in the channels 18, it is desirable to insure
that this pressure gradient cannot act to tend
to trip the device and permit engaging members
22 to move outwardly. To avoid this, not only
is the pressure within the channels applied to
the opposite ends of the plunger 44 in balanced
fashion, but the inside diameter of the sleeve 30
is made slightly greater than the inside diameter
of the sleeve 34, so that, even though the pres-
sure within the sleeve 30 may be somewhat less
than that existing above the packing 48, there
is a net pressure upwards aiding the spring 52 to
hold the latching means in engagement. These
differences in diameter will take care of any in-
creased gradients due to increased rates of flow.
The channels I8 are, of course, made as large
as possible so that the gradient between the two
ends of the plunger in pounds per square inch
will be & minimum.

The modification of Figure 4 resembles to a
considerable extent that of Figures 1, 2 and 3.
The sub body in this case, indicated at 10, is
provided with upper and lower sockeis 12 and
14, respectively, adapted for the same attach-
ments as the sockets 4 and 6 of the previously
described modification. The bore 76 extending
from the socket 12 communicates with the bore
18 extending from the socket 14 through side
channels connected to the bores by passages 80
and 82, respectively. These channels communi-
cate also with an intermediate region.of the bore
16 through smaller passages 83 to effect a pres-
sure balance. Pivoted loosely at 84, as in the
previous modification, are engaging members 86
carrying copper or other soft metal rivets 88 and
being urged outwardly by a spring or a plurality
of springs, as indicated at 90. A mounting mem-
ber 92 is secured in the bore 76 by means of
threaded pins 94, and is surmounted by a pack-
ing cup 86, which is clamped by means of & nut
98 forming the lower abutment for a pressure
spring 100 which at its upper end engages and
forces upwardly the head of a plunger {02, which

lower end of the member {92, The plunger {02
carries a head 106 fitting loosely within the bore
18, which Is provided with an extension having
transverse beveled members 108 engageable by
the latching extensions 110 of the engaging mem-
bers 86.

It will be evident from the described construc-
tion of this modification that its operative func-

. tlons are essentially identical with those of the
10 ‘other modification. In the present case, the pas-
-sage of any mud by the member 92 is prevented

by the cup 86. It will be evident that in this

.case the pressure gradient across the member 92

will be essentially the entire difference in pres-

15 sure existing between the bore 16 and the portion

of the bore hole outside the sub. The . stuffing
box (04 and the cup 96 resist this pressure,
though, as will be evident, it exerts on the plung-
er 102 a net downward pressure equal to the

20 pressure in pounds per square inch multiplied

by the cross-sectional area of the portion of 102
where it passes through the stufing box 104, -
Openings 105 insure equalization of pressure be-
tween the upper and lower faces of the member

25 (06. The plunger 102, however, may be of rela-

tively small diameter where it passes ‘through
the stuffing box, and in this modification the
spring 108 is made sufficiently strong to prevent
any tripping of the latches by reason of the ex-

30 isting pressure gradient.

. Besides the features ahove described, it will
be noted that both modifications have in com-
mon & construction involving a removable assem-
bly of the plunger parts, i. e., in the modification

35 of Figure 1 upon withdrawal of the pin 36, the

sleeve 34, the spring and all the movable parts
may be removed as a unit. Likewise, in the modi- -
fication of Figure 4 by removal of the pins 94,
the spring member $2 and all the removable

40 parts may be removed together. .

‘What I claim and desire to protect, by Letters
Patent is:

1. Means for eﬁectlng removal of a whipstock
or the like from a bore hole comprising a body

45 arranged to be included In a drill string above a

bit, means carried by said body and expandible
outwardly to engage and lift a whipstock or the
like with the drill string, spring means urging
sald expandible means outwardly, and means for

50 latching said expandible means inwardly against

said spring action, the last mentioned means
comprising a sleeve member mounted in a bore
in said body exposed to entrance of mud under
pressure during drilling, a plunger slidable axial-'

55 ly. in sald sleeve, packing between said plunger

and sleeve, packing between said sleeve and the
walls of the bore in which it is located, and spring
means reacting between said plunger and sleeve
member, said plunger being engageable with said

g0 €xpandible means to effect said latching action,

and sald sleeve, plunger, and last named spring .
means being removable from the body as & unit.

2. Means for effecting removal of a whipstock
or the like from a bore hole comprising & body

65 “arranged to be included in a drill string aboye a

bit, means carried by said body and expandible
outwardly to engage and lift a whipstock or the
like with the drill string, and means for control-
‘ling said expandible means, the last mentioned

70 means comprising a sleeve member mounted in -

& bore in said body exposed to entrance of mud
under pressure during drilling, a plunger slid-
able axially in said sleeve, packing between said '
plunger and sleeve, packing between said sleeve

passes through a stuffing box IM formed in the 76 and the walls of the ‘bore ln which it is located,
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and spring meats réacting between said plunger
and sleeve member, sald plunger serving by its
movement to control said expandible means, and
said sleeve, plunger, and last named spring
means belng removable from the body as a unit.
3. Means for effecting removal of a whipstock
or the like from a bore hole comprising a body
arranged to be included in a drill string above &
bit, means carried by sald body and expandible
outwardly to engage and lift a whipstock or the
like with the drill string, and means for control-
ling sald expandible means, the last mentioned
means comprising a plunger, means for guiding
said plunger for axial movements within said
bore, means for -packing the plunger within its
guiding means, and spring means for urging sald
plunger in one direction, said plunger being ex-
"posed to mud pressure during drilling at both
of its ends and presenting thereat areas subject
~ to the pressure such that sald pressure results in
a net application of force to the plunger tending
to move it in the same dlrection as said spring
means.

«t
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4, Means for eﬁecting removal of a whipstock

or the like from a bore hole comprising a body
arranged to be included in a drill string above a
bit, means carried by sald body and expandible
outwardly to engage and lift a whipstock or the
.like with the drill string, and means for control-
ling said expandible means, the last mentioned
means comprising & plunger, means for guiding
sald plunger for axial movements within said
bore, means for packing the plunger within its

25
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gulding means, and spring means for urging said
plunger upwardly, said plunger being exposed to
mud pressure during drilling at both of its ends
and presenting to the pressure a larger area at
its lower end than at its upper end so that said
pressure results in a net application of force to
the plunger tending to move it upwardly, said
plunger being adapted to be moved downwardly
by the action of a go~devil thereon.

5. Means for effecting removal of a whipstock
or the like from a bore hole comprising a body
arranged to be included in a drill string above a
bit, means carried by sald body and expandible
outwardly to engage and Iift a whipstock or the
like with the drill string, spring means urging
saild expandible means outwardly, and means for
latching said expandible means inwardly against
said spring action, the last mentioned means
comprising a plunger, means for gulding sald
plunger for axial movements within sald bore,
means for packing the plunger within its guid-
ing means, and spring means for urging said
plunger in one direction, said plunger being en-
gageable with sald expandible means to effect
sald latching action and said plunger and ex-
pandible means having cooperating relatively
slidable surfaces so that forced inward move-
ment of said expandible means serves to cam

. said plunger against the action of the last named

30

spring means to effect said latching action after
predetermined Inward movement of the expandi-

ble means.
GOTTDANK L, KOTHNY.



