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1. 
This invention relates to new and useful in 

provements in casing whipstocks. 
As is well known a casing. Whipstock is adapted 

to be set within a well. casing or pipe and is uti-, 
lized to deflect or guide a drill bit outwardly into 
the formation at an angle from the main well 
bore. Prior to any offset, drilling operation from 
a cased well bore it is first. necessary to cut or mill. 
a window or opening in the casing immediately. 
opposite the whipstock face to provide...an open 
iing through which the drill may, Subsequentiy 
pass outwardly into the formation. Milling tools. 
for performing this milling. Operation are ingen 
eral use and successfully cut the first half or upper 
portion of the window; however, when the center. 
line of the milling tool reaches the center line of 
the wall of the casing, there is a tendency for the 
milling tool to jump out into the formation be 
yond the casing: since ... said tool will naturally. 
follow the line of least resistance. In other words. 
as soon as the opening in the casing is sufficiently. 
large to permit passage of the milling tool there 
through, ª Said tool will move out. into, the forma-, 
tion instead of continuing the milling of Said 
Window. 
being incomplete, that is, said window does not : 
extend the full length of the longitudinal deflect 
ing face of the whipstock, whereby Subsequent. 
attempts to properly. “drilloff' of the whipstock. 
are interfered with. 

It is one object of this, invention to provide 
an improved casing. Whipstock which is so- con- a 
structed that a satisfactory elongate. Window. Or 
opening may be cut in the well casing after said: 
whipstock has been set therein. 
An important object of the invention is to pro 

vide an improved casing -- whipstock - adapted to 
bo set, within a well casing and having its de 
flecting surface movable longitudinally within : 

40 said casing after the device is in a set position, 
whereby said deflecting. surface may be properly. 
manipulated to assure milling of a window which 
extends Substantially throughout the length of 
the deflecting Surface. Of Said, whipstock. - 
Another object of the invention is to provide 

an improved casing whipstock having a body. 
portion arranged to be set within the well cas 

This results in the window or opening: 
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ing and having a deflecting element attached to . 
and nowable relative to said body, whereby wher. 
the device is in a set position, the deflecting ele-- 
ment may be in a lowered position and a window. 
or opening. Opposite the upper half of the de 
flecting element may be milled; the construction. 
pernitting raising of the deflecting element after 
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moved into a position locating the lower por 
tion of Said deflecting element opposite said pre 
viously formed. Opening to permit a subsequent. 
milling operation to be successfully carried out 
to complete a window or opening extending 
throughout the entire length of the deflecting 
element. 

Still another object of the invention is to pro 
Vide an improved casing whipstock, of the char 
acter described, wherein the defecting element. 
is arranged to be locked in a raised or lifted posi 
tion, whereby after the milling operation is comi 
plete, said. defiecting element provides a riigid 
surface for guiding the Subsequent drilling oper 
ation. 
A Still further object of the invention is to: 

provide an improved casing. WhipStock, of the 
character described, having an improved lifting 
tool which is arranged to co-act with said whip 
Stock to effect lifting or raising of the deflecting 
element of Said Whipstock after the initial milling. 
operation is completed; said:lifting tool permit 
ting manipulation of the deflecting element with 
Out removal. of the Whipstock from its set posi 
tion. 
The construction: designed to carry out the in 

vention. Will be hereinafter described together 
with other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying dra Wing, 
whereins an example, of the invention is shown, 
and wherein: - 

Figure...i is a view partly insection and partly 
in elevation. and illustrating a casing Whipstock, 
constructed in accordance with the invention and 
Set within a...Well casing, 

Figure 2 is a similar-view showing the first mill 
ing-operation: which forms a portion of the win 
dow in the well. Casing, 

Figure 3 is a similar view showing the milling 
tool removed and the deflecting element of the 
Whipstock in a raised position, 

Figure 4 is a similar view illustrating the com 
pletion of the milling, operation Which forms the 
Complete Window in the casing, 

Figure 5 is a view partly in elevation and partly 
in section and showing the deflecting element of 
the whipstock in a lowered position, 

Figure6 is a View similar to Figure 5 With the 
deflecting member in a raised position, 

Figure. 7 is an enlarged, horizontal, cross-sec 
tional view taken on the line.7-7 of Figure 6, 

Figure 8 is an enlarged, horizontal, sectional. 
said opening is milled, whereby said: element is 55 view taken on the line-8-8 of Figure 5, 
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Figure 9 is a partial isometric view of the latch 
ing means for locking the deflecting element of 
the Whipstock in a raised position, 

Figure 10 is a longitudinal, sectional view of 
the lifting tool which is utilized to raise the de 
flecting element of the whipstock, 

Figure 11 is an enlarged, horizontal, cross-sec 
tional view taken on the line - of Figure 10, 

Figure 12 is a sectional detail illustrating the 
lifting arm of the lifting tool in a retracted or 
disengaged position, and, 

Figure 13 is an isometric view of the lifting 
arm and its connection with the operating rod. 

In the drawings the numeral fo designates a 
well casing which extends through a Well bore in 
the usual manner. A casing WhipStock A is ar 
ranged to be lowered through the Well casing 
and set at a desired position therein and when 
so set will serve to guide tools which are moved 
downwardly through the bore into engagement 
with the whipstock outwardly at an angle from 
the main well bore in the usual manner. The 
whipstock includes a body if which may be of 
any desired construction. The particular body 
illustrated is one now in general use and Said 
body includes outwardly movable locking pins 2 
which are arranged to be forced into engagement 
with the casing to lock the body in position there 
in. Outward movement of the pins is effected 
by a tapered mandrel 3 which has its upper end 
secured to a pressure-actuated piston 4, the 
latter being actuated by pumping pressure fiuid 
downwardly through the casing. As noted, this 
type of casing whipstock body together with the 
particular locking arrangement forms no part of 
the present invention and any suitable body hav 
ing means for locking the whipstock within the 
casing may be employed. 

It has been the usual practice to attach a de 
flecting element which is merely a wedge shaped 
member to the whipstock body by a pivotal 
connection and im Such case the deflecting mem 
ber and body portion comprise a single unit with 
said deflecting element capable of a limited SWing 
ing movement with respect to the body. 
In carrying out the present invention an elon 

gate shank or extension 5 has its lower end 
threaded or otherwise fastened to the upper end 
of the body if and this shank is in axial align 
ment with said body and projects upwardly there 
from. The shank is provided with an axial bore 
6 to permit fluid pressure to pass downwardly 

to the whipstock body to actuate the locking pins. 
If pressure-actuated locking pins are not en 
ployed, the shank could be solid in cross-section. 
An enlarged circular head 7 is made integral 
with the upper end of said shank, as is clearly 
shown in Figures 5 and 6 and the provision of 
said head it forms an annular shoulder 8 at the 
intersection of the shank and head. 
A wedge shaped deflecting element 9, having 

an inclined guide surface 20 which tapers to Sub 
stantially a point at its upper end, is provided 
with an elongate tubular body or sleeve 2 which 
is connected thereto by a pivotal connection í 90. 
As is clearly shown in Figures 5 and 6 the sleeve 
2 has a bore 22 within which the head 7 of the 
shank 5 is slidable. The extreme lower end of 
the bore 22 of the sleeve is reduced as shown at 
23, whereby an internal annular shoulder 24 is 
formed within said sleeve and the reduced por 
tion 23 of the bore 22 is square in croSS-Section 
so as to substantially fit the square external Sur 
face of the shank 5. As explained, the head IT 
has a sliding fit within the bore 22 of the sleeve 
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4 
2 and said head is provided with an annular 
packing ring 25 which is located near its upper 
end, said packing sealing off between the head 
and the bore 22. The upper end of the sleeve 
bore 22 is closed except for a port or opening 
26 which registers with the axial bore 6 of the 
Shank. 

Normally the deflecting element f has its 
sleeve 2 are in a lowered position with respect 
to the body portion of the whipstock, as shown 
in Figure 5 and the parts are held in this posi 
tion by means of a shear pin 27 which extends 
through the lower portion of the sleeve and which 
has its inner end connected to the shank 5. 
When upward pull is exerted upon the deflecting 
member f9, upWard movement of the body por 
tion of the Whipstock is prevented by the lock 
ing pins 2 which are engaged with the casing 
0, whereby such upward pull Will shear the pin 

27. When this occurs a continued lifting of the 
deflecting member 9 will cause the sleeve to slide 
upwardly on the shank 5 until the internal 
shoulder 24 Within the lower end of the Sleeve 
strikes the external shoulder 8 formed by the 
underside of the enlarged head 7 (Figure 6). 

For latching the Sleeve 2 and the deflecting 
element connected therewith in a raised or lifted 
position with respect to the body of the whip 
stock, the head li has a Spring-pressed latch 
member 28 pivotally mounted on a pin. 29. As 
is clearly shown in Figures 7 to 9 the latch 28 is 
arcuate in shape and is normally disposed Within 
an arcuate recess 30 formed in the head fl. A 
flat spring 3 constantly urges the latch member 
OutWardly so that said latch member engages the 
Wall Of the bore 22 of the Sleeve 2. As the Sleeve 
2 is lifted after Shearing of the pin 27 and Said 
sleeve moves into the position shown in Figure 
6, an arcuate slot 2 a which extends through the 
Wall of the Sleeve 2 near its lower end moves 
opposite the Spring-pressed latch 28 so that Said 
latch SWings outwardly into this slot (Figure 7). 
It is apparent that when the latch is engaged 
Within the slot 2 a that further movement of the 
sleeve 2 With respect to the shank 5 is pre 
vented. Thus, the deflecting element 9 and its 
Sleeve 2. Will be locked or latched in a raised 
position With respect to the body portion Í í of 
the WhipStock, as is clearly shown in Figures 3, 
4 and 6. 

For effecting a lifting or raising of the deflect 
ing element 9 to its upper position, a suitable 
lifting tool. Which is shown in Figures 10 to 13 
is provided. This tool includes an elongate body 
32 which is generally tapered so that it may be 
lowered into the Well casing 0 in a position oppo 
Site the inclined guide surface 20 of the deflect 
ing element 9. The body has a longitudinally 
extending surface 32d, which conforms to the con 
tour of the inclined sulface 20 of the deflecting 
element 9 so as to fit against said surface (Fig 
ure 11) and it is these complementary surfaces 
which co-act to orient the body with respect to 
the deflecting element when said body is lowered 
into position adjacent said element. The body 
32 has its upper end connected by a sub 33 to a 
tubular drill pipe 34 which is utilized to lower 
said body into position. The upper portion of 
the body 32 is drilled out to form a cylinder 35 
and the diameter of this cylinder is substantially 
the same as the diameter of the bore of the Sub 
33 and is slightly larger than the bore of the drill 
pipe 34. Below the cylinder 35 an axial reduced 
bore 36 is provided and this bore extends from 
the lower end of the cylinder to a transversely 
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extending slot 37, which as shown in: Figure 10, is 
cut transversely through the main body. 32. 
A piston 38, is slidable: within the cylinder 35 

and has a piston rod 39 projecting downwardly 
therefrom and through the reduced bore $8 of 
the body 32 and the lower end of said rod extends 
into the transverse slot 3. A coil spring. 4 nor 
mally urges the piston, 38 to a raised position. 
within its cylinder 35. The lower end of the rod 
39 is arranged to actuate a lifting arm. 4.- which 
arm has one end pivoted on a. pin, 42 which is 
mounted in the body. The lower end of the rod 
39 is pivoted to the upper end of a link 43, by 
a pin 44. The lower portion of the link extends 
into a longitudinal slot 45 formed in the upper 
end of the actuating, arm4. (Figure, 13). A con 
necting pin 46 extends, transversely through the 
lower end of the connecting, link 43 and has, its 
ends engaged in longitudinal slots 4 provided in 
the side walls of the lifting arm 4. With this 
arrangement it will be apparent that vertical or 
longitudinal reciprocation of the rod 39 will result 
in a swinging of the lifting arm 41 on, its pivot 42. 
As explained, the piston. 38 is normally in a 

raised position being held so. by the spring 40 and 
in this position, the lifting arm, it is in a retracted 
position as shown in Figure 12. The lifting tool 
assembly is lowered into the well casing 0 with 
the parts in such position and the body 32 of 
said assembly will move into a position with the 
transverse, slot S7 aligned with a transverse slot. 
or opening 48 which is formed in the deflecting 
member 9. Proper orientation or positioning of 
the slot 3 in the body 32 with the slot 8 in the 
element is effected by the co-acting surfaces 82a 
of the body and the surface 23 of the element, 
As illustrated in. Figure 10, the upper wall 49 of 
the slot or opening. 48, is substantially flat. When 
the lifting tool assembly moves into a position 
aligning the slot 37 in the body 32 with the slot 
or opening 48 in the deflecting member, a pres 
sure fiuid is pumped downwardly through the 
drill pipe 34 and this pressure is exerted against 
the piston 38 to move said piston to a lowered 
position; such downward movement will, of 
course, be against the tension of the coil spring 
40. As the piston 38 moves downwardly the rod 39 
is also moved downwardly whereby the link 43, be 
cause of its particular connection with the lifting 
arm 4 will cause a swinging of said arm to an ex 
tended or lowered position. This causes the end 
of the arm to swing inwardly into the slot Ol 
opening 38 of the deflecting element 9. It Will 
be obvious that subsequent lifting of the assen 
bly and body 32 while maintaining the piston 38 
in its lowered position will result in the lifting 
arm 44 engaging the flat upper wall 49 of the 
slot 48 and thereby lift the deflecting member 
í 9. It is through the use of the lifting tool assem 
by that an upward force is exerted on the deflect 
ing element 9 sufficient to shear the connecting 
pin 27; after the pin is sheared it is apparent that 
the lifting tool assembly will raise the sleeve 2 
and the element 9 to its raised position. So that 
the spring pressed latch 28 may lock said sleeve 
in such raised position. ? 
in the operation of the apparatus it has been 

pointed out that difficulty is at present encoun 
tered in attempting to mill a window or opening 
within a well casing when an angular drilling. 
operation is to be carried-out in a cased Weliboire. 
The particular apparatus hereinbefore described 
is arranged to make possible the milling of a Win 
dow or opening in the well casing which extends 
substantially throughout the length of the guide 
surface 20 of the deflecting member 9. 
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6. 
In using the apparatus, the whipstock which 

consists of the body portion -f, and the deflecting 
element 9- with its pivotally attached sleeve.2t 
is lowered within the well casing and is set 
therein by moving the locking pins 2 outwardly 
into engagement, with the casing through the 
application of fluid pressure. At this time the 
deflecting element. 9. and its sleeve is in a lowered 
position with respect to the body. lf, being se 
cured in such position by the shear pin. 27. After 
the device is set within the well casing 10, a Suit 
able milling tool 50 is lowered within the casing 
on a rotatable drill pipe, 5. The milling tool 
strikes the inclined guide surface 20 of the de 
flecting element and is guided outwardly into 
contact with the wall of the well casing. As the 
drill pipe is rotated to rotate, the mill, an open 
ing, indicated at B in Figure 2, will beformed by 
the milling tool. As explained, the milling tool 
will operate satisfactorily until the center line 
of said tool moves past the center of the wall. 
thickness of the well, casing and when this occurs 
the mill will tend to move, out into the forma 
tion because said formation will form less resist 
ance to its movement than will the metallic wall 
of the casing. Thus, it has been found that when 
the mill 50 reaches the position shown in dotted 
lines in Figure 2 further milling of an opening 
cannot be accomplished. It is apparent that an 
opening of the size indicated at Bin Figure, 2 
would not be sufficient to permit free movement 
of a drill bit outwardly into the formation be 
cause the lower edge B of said opening is a con 
siderable distance above the base or lower end 
of the guide surface. 20 of the deflecting element. 
It is obvious that the drill bit would hang on the 
lip formed by that portion of the casing extend 
ing upwardly above the base of the guide surface. 
After the initial opening B is formed, the mill 

50 and the drill pipe. 51 are removed from the 
well casing 0 and the lifting tool assembly shown 
in Figure 10 is lowered through the casing. This 
assembly is moved downwardly with the lifting 
arm 4 in a retracted position (Figure. 12) until 
the slot 37 in the body 32 is aligned with the slot 
48 in the deflecting member 9. When this posi 
tion is reached a pressure fluid is pumped down 
wardly through the pipe 34 on which the body 32 
is lowered and a pressure is applied to the piston 
38 to move said piston downwardly. As has been 
described the downward movement of the piston 
38 will swing the lifting arm 4 outwardly into 
the opening or slot 48 in the deflecting member. 
The lifting tool assembly is then raised so as to 
engage: the arm 4 with the flat upper wall 49 of 
the slot 48 and continued upward movement of 
the lifting tool assembly will result in exerting 
an upward pull on the deflecting member 9 and 
its sleeve 2 f. Such upward pull will shear the 
pin 27 whereby continued upward movement will 
slide the sleeve upwardly on the shank 5 which 
is attached to the body portion f l of the whip 
stock. 
As the sleeve.2f moves to its raised position the 

spring pressed latch 28 will engage or Swing out 
wardly into the arcuate slot 3i formed in the 
wall of the sleeve whereby the sleeve. 2 and de 
flecting member 9 are locked in a raised posi 
tion. The length of upward travel of the sleeve 
2 is determined by the length of the shank 5 
and is such as to locate the lower end of the guide. 
surface 20 of the deflecting member opposite the 
lower end of the opening. B which was previously 
formed by the first milling operation. This posir 

is tion of the device is clearly-illustrated in Figure 3, 
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After the defecting element is moved to a 
raised position the mill 50 is again lowered into 
the well casing 0 and as it strikes the upper end 
of the deflecting member it is moved OutWardly 
into engagement with the casing to mill out an 
additional portion of said casing. It will be ob 
vious that by means of the two milling operations 
an enlarged window or opening C which extends 
throughout the major portion of the guide Sur 

5 

face 20 is formed. This window will permit the 10 
free passage of a drill bit upon a Subsequent drill 
ing operation. The particular advantage of the 
opening or window C is that its lower end is in 
alignment with or slightly below the base of the 
guide surface 20 whereby there is no obstruction 
to the passage of the bit from said guide Surface 
into the formation. 
The apparatus is relatively simple in construc 

tion and involves the use of a deflecting men 
ber which is capable of an axial movement with 
respect to the body of the whipstock so that Said 
element may undergo movement after the body is 
in a set or locked position within the Well Casing. 
By use of the movable deflecting element it is 
possible to mill a portion of the Window and then 
raise the element into a position. So that its base 
is aligned with the bottom of that portion of the 
window which is milled on the first milling Oper 
ation. The window is then completed by a second 
milling operation which cuts out an additional 
portion of the casing. As has been stated no diffi 
culty is encountered in milling a Section from the 
well casing provided that the center line of the 
mill may be held inside of the center line of the 
Wall of the well casing. Thus, it might be Said 
that under normal and usual practices the up 
per portion of a window, that is, a Window oppo 
site the upper portion of a whipstock can be read 
ily formed and through the use of the present ap 
paratus the milling all takes place opposite Such 
upper portion of the deffecting member. The par 
ticular lifting tool which is illustrated has been 
found satisfactory but it is apparent that other 
types of lifting devices could be employed to raise 
the deflecting member to its locked position after 
the initial milling operation. Therefore, the in 
vention is not to be limited to the Specific con 
struction of the lifting tool which has been 
ShOWn. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the de 
tails of the illustrated construction may be made, 
within the scope of the appended claims, without 
departing from the spirit of the invention. 
What I claim and desire to Secure by Letters 

Patent is: 
1. A casing whipstock for use with a milling 

tool to permit said tool to make two contiguous 
openings in the casing including, a support having 
means for anchoring the same within a Well cas 
ing, a deflecting element having an inclined guide 
surface mounted on the Support and movable 
axially thereof to an extreme lower position for 
one milling operation and an extreme upper poSi 
tion relative to said support for a Second milling 
operation, said element being normally in its lower 
position on said support, and co-acting means on 
said element and said support assuming operable 
engageable condition when the element is moved 
upwardly to its upper position to Secure said ele 
ment in such upper position to positively prevent 
subsequent lowering of said element With respect 
to the Support. 

2. A casing whipstock as set forth in claim 1, 
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8 
together with additional co-acting stop means on 
the Support and on Said element for limiting 
movement of said element with respect to Said 
Support to locate the upper and lower positions of 
Said element on the support. 

3. A casing whipStock as Set forth in claim 1, 
together with frangible means connecting the 
defecting element to the support in its normally 
lower position, said frangible means being adapted 
to be fractured by an upward pull on the deflect 
ing element to permit movement of the element 
to its upper position, and also wherein the co 
acting means on said element and said Support is 
a spring-actuated latch mechanism. 

4. A casing whipstock including, a Support, 
means for anchoring the support within a well 
casing, an upstanding shank extending axially 
from the support, a deflecting element having its 
lower portion slidable on the Shank, Said ele 
ment being normally in a lowered position. On Said 
Shank and being movable to a raised position 
whereby said element is spaced from the support. 

5. A casing whipStock as Set forth in claim 4, 
together with frangible means for fastening the 
element in a lowered position, Said means being 
fractured by an upward pull on the element to 
permit raising of Said element, and meanS fOI’ 
locking said element in its raised position. 

6. A casing whipStock including, a body portion 
having means for anchoring the Same Within a 
well pipe, a deflecting member above the body and 
having a telescoping connection. With Said body 
portion, said member being normally in a lowered 
position supported on said body portion, Whereby 
a, defiecting Operation off of the deflecting mem 
ber may be accomplished with said member in its 
loWered position, the telescoping connection per 
mitting the defecting member to be raised With 
respect to the body portion to locate said member 
at a higher elevation and CO-acting means car 
ried by the body and member and capable of be 
ing brought into co-acting relationship when the 
member is raised to its higher elevation and 
thereby Secure the member to the body and hold it 
in said higher elevation, Whereby a Subsequent de 
flecting operation may be carried out at said 
higher elevation. 

7. A casing Whipstock aS Set forth in claim 6 
together With a frangible means for connecting 
the deflecting member to the body portion with 
said member in its lowered position, fracturing 
Of Said frangible means being necessary to allow 
movement of the member to its raised position. 

8. A casing Whipstock as Set forth in claim 6, 
Wherein the CO-acting means is a Spring-pressed 
latch means for locking the deflecting member in 
its raised position with respect to the body por 
tion. 

9. A casing whipstock including, a body having 
means for anchoring the same within a well pipe, 
an upstanding Shank on Said body, a deflecting 
member, a tubular extension on the lower por 
tion of Said menheir engaging over and being slid 
able on the shank, the member being normally in 
a lowered position with the lower end of the ex 
tension being Supported on the upper end of the 
body, and latching means on the upper end of 
the shank adapted to co-act with means on said 
extension for atching the extension and defect 
ing member in a raised position. When Said ex 
tension and member are moved upWardly With 
respect to the body. 

10. A casing whipstock as set forth in claim 9, 
wherein the co-acting latching means on Said 
shank and said extension is a pivoted latch on 
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one element and an opening for receiving said 
atch. On the other element. 

11. A casing whipstock as set forth in claim 9, 
together with frangible means connecting the ex 
tension and shank when said extension and de 
flecting member are in their lowered position on 
the body, said frangible means being fractured by 
an upward pull on Said deflecting member to allow 
Subsequent upward movement of the member With 
relation to the body. 

12. A casing whipStock including, a body having 
means for anchoring the same within a well pipe, 
an upstanding Shank on said body, a deflecting 
member, a tubular extension on the lower portion 
of said member engaging over and being slidable 
on the Shank, the member being normally in a 
lowered position with the lower end of the exten 
sion being Supported on the upper end of the body, 
a pivoted latch member mounted in the upper end 
of the shank and movable OutWardly thereof, re 
silient means engaging the latch member and con 
stantly urging said member into contact with the 
inner wall of the extension, the lower end of the 
extension having an opening therein which open 
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10 
ing moves into alignment with and receives the 
latching member when the extension is moved up 
Wardly on the shank, whereby said extension is 
latched to the shank in its raised position. 
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