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1. 
This invention relates to new and useful ims 

provements in whipstocks. This application is 
filed as a continuation-in-part of application 
Serial No. 535,235, now abandoned, in which I 
am a co-inventor. . w 
One object of the invention is to provide an 

improved whipstock of the removable type, such 
as is illustrated in the patent to McVicar No. 
1970,761, the invention being an improvement on 
the device disclosed in such patent. 

In the usual removable whipstock, as exempli 
fied by McVicar, wherein the drill bit is utilized 
to withdraw the Whipstock from the well bore, 
the drill bit co-acts with a collar at the upper 
end of the whipstock body whereby said whip 
'Stock may be raised and lowered by means of Said 
bit, The whipstock body is generally arcuate in 
cross section with a longitudinal inclined guide 
surface. The outer surface of the body is dis 
posed on a radius which is swung from the longi 
tudinal center of the body whereby said outer 
Surface is substantially concentric with the well 
bore into which it is lowered. Because this outer 
surface of the whipstock body is of the same 
radius throughout its length and also because 
Said body is of considerable length it is impossible 
to lower a full gauge whipstock, that is a whip 
stock of the same size as the well bore, into said 
bore. As is well known a well bore has irregu 
larities therein and a whipstock having consid 
erable length of the Sane size as said bore will 
not pass such irregularities and therefore, can 
not be lowered therethrough. For this reason 
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it is necessary to employ a whipstock which is . 
Smaller than the well bore in order to assure . 
lowering of the same into proper position. The 
use of a whipstock smaller than the well bore 
causes the use of an undersize or smaller bit which 
means that the offset bore drilled by the bit is 
less than the diameter of the main well bore. 
In Such instance, a reaming operation must be 
performed after the offset bore has been started 
by the whipstock bit and before a regular drill 
ing operation can be continued in said offset bore. 

It is an object of the present invention to pro 
vide a removable type whipstock having all of 
the sadvantages of the whipstock shown in the 
McVicar Patent No. 1,970,761 and in addition hav 
'ing the advantage of being capable of drilling a 
Substantially full-gauge offset bore, whereby the , 
usual reaming Operation in said offset bore is 
eliminated. 
- An important object of this invention is to 
provide an improved removable whipstock which 

... is so-constructed that a large bit only slightly less, 
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than the main well bore diameter, may be com 
bined therewith, whereby the offset bore which is 
drilled by said bit is substantially full-gauge, that 
is, Said offset bore is of Substantially the same 
diameter as the main well bore in which the whip 
stockhas been set. 
Another object of the invention is to provide 

an improved whipstock having an elongate body 
Which is Substantially arcuate in cross-section 
and which is formed with a concaved guide face 
extending along its forward side; the outer curved 
surface of the body being formed on a radius 
which gradually diminishes toward its lower end 
and having the central portion of said outer sur 
face maintained at a fixed distance from the lon 
gitudinal center of the whipstock; this construc 
tion making it possible to lower the whipstock 
into a well bore having a diameter of substan 
tially the same size as said whipstock, whereby a 
substantially full-gauge bit may be employed in 
drilling off of said whipstock. 
A particular object of the invention is to pro 

vide an improved whipstock having its body por 
tion substantially arcuate or semi-circular in 
cross-section and having the center of the radius 
of the outer curved surface of said whipstock 
gradually changed in a longitudinal plane from 
the upper to the lower end of said whipstock 
whereby the outer curved surface of said whip 
stock is progressively spaced a greater distance 
from the true longitudinal center of the tool to 
ward its lower end; this construction permitting 
the whipstock to pass downwardly through a 
bore of substantially the same diameter as the 
drill bit carried by said whipstock and at the 
Same time permitting the Whipstock to function 
efficiently during the "drilling off' operation. 
A further object of the invention is to provide 

an improved whipstock, of the character de 
scribed, having the opening for accommodating 
the drill bit of such contour that any type of 
drill bit, either a drag or rock bit, may be com 
'bined with the whipstock. 

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 drawing, 
Wherein an example of the invention is shown, 

Figure 1 is an elevation of a whipstock con 
structed in accordance with the invention and 
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illustrating the drill bit in an attached position, 
i. Figure 2 is a transverse, vertical, sectional view 
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showing the whipstock in its set position and 
the drill bit detached from said whipstock. 

Figure 3 is an enlarged, horizontal, cross-sec 
tional view taken on the line 3-3 of Figure 1, 

Figure 4 is an enlarged, horizontal, cross-sec 
tional view taken on the line 4-4 of Figure 1, 

Figure 5 is an enlarged, horizontal, cross-Sec 
tional view taken on the line 5-5 of Figure 1. 

Figure 6 is an enlarged, horizontal, cross-sec 
tional view taken on the line 6-6 of Figure 1, and 

Figure 7 is an enlarged, horizontal, croSS-Sec. 
tional view taken on the line 7-7 of Figure 1. 
In the drawings, the letter A designates a whip 

Stock including an elongate body portion 0 which 
is generally arcuate in cross-section and which 
will be hereinafter described in detail. A collar 

is preferably formed integral with the upper 
end of the whipstock body and the bore or open 
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whipstock body A is so constructed that the drill 
bit used with the whipstock drills a substantially 
full gauge hole. By means of the present in 
vention a whipstock of Substantially the same 
size as the Well bore, so far as the operating func 
tion of Said whipstock is concerned, may be low 
ered into the well bore and will readily pass 
through Said bore to the desired position at which 
it is to be set. Thus, the disadvantage of hav 
ing to employ an under size whipstock and con 
Sequently an under size drill bit in a particular 
size bore is eliminated. 
The whipstock body A is elongate and as has 

been stated has the recovery collar made in 
tegral with its upper end. Immediately below 
the collar, the whipstock has a straight wall sec 
tion. T, arcuate in cross-section, with the in 

ing 2 through this collar is offset from the cen-- 
ter of said collar, as is clearly shown in Figure 20 
3. A drill bit 3 which is attached to a sub f4 . 
is disposed below the collar and has a portion 
thereof fitting within the arcuate upper portion 
of the whipstock body. The drill bit is larger 
than the opening through the collar so that it 
cannot pass therethrough with the result... that 
the whipStock A may be suspended from the bit. 
The subfa is coupled to the lower end of a drill 
pipe 5 and has an outer diameter which per 
mits the Sub to extend through the opening 2 
of the collar ft. A shear pin f6 connects the 
sub to the collar and with this arrangement the 
whipstock may be lowered into the well bore B 
by means of the drill pipe. Shearing of the pin 
6 after the Whipstock A is set permits the drill 

bit and pipe to be moved downwardly relative to 
said whipstock, whereby the drill bit will be guid 
ed outwardly by the Whip Stock body to dri an 
offset or inclined bore. Since the drill bit 3 is 
larger than the opening f2 in the collar it is ap 
parent that after the offset drilling operation is 
complete an upward movement of the drill pipe 
will engage the drill bit with the underside of 
the collar it, whereby Said whipstock will be re 
trieved or removed from the well bore B upon 
removal of the drill pipe and bit. 
The present invention resides in the particu 

lar construction of the whipstock body A to 
gether with the offsetting of the bore 2 in the 
collar fi. Ordinarily in the usual whipstock, such 
as shown in the patent to McVicar No. 1,970,761, 
it has been the practice to construct the whip 
stock body With the outer surface of the whip 
Stock body curved on a radius having its center 
aligned with the longitudinal center of said body. 
With such arrangement the Whipstock has its 
Outer surface Substantially concentric to the wall 
of the well bore into which it is lowered. Because 
of this concentricity between the outer surface of 
the body of the whipstock and the well-bore, it is 
necessary that the whipstock be under-gauge or 
Smaller than the Well bore before it is possible 
to lower the whipstock therethrough. This is 
caused by the fact that the whipstock body has 
a considerable length and the well bore is: ir 
regular which factors combine to make it im 
possible to lower a full-gauge whipstock there 
through; there must be some clearance between 
the outer surface of the whipstock body and the 
tinner wall of the well bore and this clearance has: 
been obtained by employing the under size whip 
stock. Manifestly, the use of a reduced size whip 
stock requires that a small bit be used so that subsequent reaming operations are necessary. ... 
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ner wall 8 of this section being substantially 
parallel in a vertical plane to the outer surface 
of the Whipstock. When the drill bit is connected 
to the whipstock. (Figure 1), a portion of said 
bit. engages the straight wall section. It is noted 
that the Section may be made relatively thin 
So that this Section together with the bit diameter 
is equal to the diameter of the well bore. There 
fore, the bit 3 is substantially full gauge be 
ing less than the diameter of the well bore B only 
by the thickness of the wall section 7. 

Below the section f, the whipstock body is 
formed With an inclined guide face 9 which is 
Concave and which merges into the lower end 
of the straight section 7. In order to obtain 
effective drilling and desired angle, the radius R. 
of the concave guide face 9 which is engaged by 
the drill bit must remain constant from its upper 
end to its lower end; the inclined guide sur 
face is, of course, disposed at the desired angle 
Which varies a predetermined number of degrees 
per foot of length. The radius R of the concave 
guide face 9 is in accordance with the particu 
lar diameter bit which is employed since the pur 
pose of this face is to provide a partial seat for 
the bit as it moves downwardly of the whipstock. 
Since the face 9 is on a gradual inclination ex 
tending from its upper and lower end and since 
the radius R remains constant, the shifting of 
the center point of the radius R, along the line 
L, as illustrated in Figures. 4 to 7, is in accord 
ance With the degree of inclination of the face 
9. In other words, an imaginary line drawn 
through all of the center points of the radii R. 
extends parallel to the inclination of the face 
9 as shown in Figure 2. 
By providing the inclined guide face, which 

increases the thickness of the whipstock body at 
its central portion from its upper to its lower 
end, the bit is moved radially outwardly of the 
main well bore as said bit is lowered longitudi 
nally of the whipstock and thus, the bit is forced 
outwardly into the formation at one side of the 
main well bore to drill an inclined bore at a de 
sired angle with respect to said main bore B. 
The construction and function of the concave 
guide face 9 is usual in all whipstocks. 
To hold the guide face against displacement 

When the drilling operation commences, the outer 
... Wall or trailing side 20 of the whipstock must en 
gage the Well bore Wall. As has been stated, ac 
cording to prior practice this outer wall 20 of 
the whipstock has been made concentric to the 
wall of the well bore, said outer wall being formed 
on a constant radius throughout the entire 
length of the whipstock body. The construction 
of the body. With its Outer Surface on a constant 

"In carrying out the present invention,"...theast radius will prevent the -whipstock. from enteriag 



5 
a bore having that same radius because as ex 
plained, the length of the whipstock requires that 
SOme clearance be had between the Outer surface. 
of the Whipstock and the well bore. 
The body A of the present invention has its 

outer surface constructed along a radius which 
gradually and progressively diminishes or is re 
duced toward its lower end. However, although 
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the radius of the outer surface of the body pro- - 
greSSively changes the outer longitudinal central 
portion of said surface, indicated by the letter 
D. in Figures 4 to 7, is spaced a constant distance 
from the longitudinal center, indicated at C, of 
the Whipstock body throughout the length of the 
body. Referring to Figure 4, the outer Surface of 
the upper end of the Whipstock body is formed 
On the radius R being SWuling on the longitudinal 
center C of the body. At the horizontal line 5-5 
of Figure 1, the radius of the outer surface of 
the body has been reduced to the radius R2 shown 
in Figure 5 with the reduction in radius being 
effected by Spacing the center C2 of the radius 
R2 from the longitudinal center C of the whip 
stock body. The spacing of the center C2 from 
the center C is in a longitudinal plane L, which 
extends through the center C and the central 
portion D of the outer surface of the body and 
thus the distance between the central portion D 
and the longitudinal center C remains coinstant 
even though the radius of the outer surface has 
been dininished. The change in radius of the 
Outer Surface of the Whipstock body from the 
radius R to R2 is gradual or progressive so that 
it is understood that the radii of the outer Sur 
face of the Whipstock between the horizontal lines 
4-A and 5-5 of Figure 1 are progressively less 
with the center points of such radii being dis 
posed between the longitudinal center C of the 
body and the center point C2 (Figure 5) of tine 
radius R2. 

Figure 6 illustrates the further diiniinishing 
radius along which the outer surface of the whip 
stock is formed at the horizontal line 6-6 of 
Figure 1. The radius R3 at this point is less than 
the radius R2 and is swung on a center point 
C3 which is located in the longitudinal plane 
and is disposed closer to the central point D of 
the outer surface of the whipstock than is the 
center point C2 of Figure 5. The area of the 
outer surface of the whipstock between the lines 
5-5 and 6-6 of Figure 1 is formed on radii which 
are gradually reduced from the radius R to the 
radius R3 and have their center points in the 
longitudinal plane atWeen the center point, 
C2 and C3. m 
In Figure 7, the further reduction in radius is 

illustrated at the line - of Figure i. The ra 
dius R4 at this point is less than the radius R3 
and is swung on a center C4 which is located in 
the longitudinal plane, but spaced from the cen 
ter C3. The area of the Outer Surface of the 
whipstock between the lines -6 and - is on 
diminishing radii having their ceinters disposed 
between the center points C3 and C4. Below the 
horizontal plane 7-7, the radius of the outer Sur 
face of the whipstock continues to reduce in the 
same manner as above with the center points of 
the progressively diminishing radii always re 
maining in the longitudinal plane I, and each ber 
ing spaced slightly closer to the central portion 
D of the outer surface, whereby the distance be 
tween the portion D and the center C of the whip 
stock body remains constant throughout the 
length of the Whipstock. m 
As the outer surface of the whipstock body is 
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Smallest radius at the extreme lower end of the 
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gradually and progressively reduced and since the 
distance between the central portion of the outer' 
Surface and the center C is maintained constant, 
clearance or by-pass areas E are formed between 
the sides or remainder of the outer surface of the 
whipstock body and the well bore. 

It is noted that the radius R, as shown in 
Figure 4, is substantially concentric to the inner 
Wall of the Well bore at the horizontal plane 4-4 
of Figure 1; from the plane, the radius of the 
outer Surface progressively decreases to the lower 
end of the body as above explained and the 
amount of decrease in radius may be varied to 
obtain the desired size by-pass area. E. The 
Smallest radius is, of course, at the extreme lower 
end of the body and its center is determined be. 
cause it is swung from the central portion. D of 
the Whipstock body. Thus, after the size of the 

body has been decided upon, a center point on 
line E is established; the center point C for the 
upper largest radius R has also been established 
on line L, this latter center point being spaced 
from the center point of the Smallest radius at 
the lower end of the body. It is desirable that the 
change in external diameter be gradual and thus. 
the infinite number of gradually reducing radii, 
some of which are indicated by the radii R2, R3 
and R4, are disposed on an infinite number of 
center points on the line L. between the center. 
point of the largest radius R at the upper end 
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of the whipstock body and the center point of the 
Smallest radius (not shown) at the extreme lower 
end of said body. By observing Figures 4 to 7 it 
Will be evident that the longitudinal center D of 
the Outer Surface of the Whipstock body remains 
in contact With the Well bore throughout its en 
tire length. So as to form a Support which will 
prevent displacement of the whipstock during the 
drilling operation. However, because of the pro 
gressively diminishing radius of the outer sur 
face of the Whipstock, the clearance E is present 
between the remaining portion of the outer sur 
face of the whipstock body and the inner wall 
of the well bore B. This clearance permits the 
whipstock to be readily lowered through the well 
bore since there is sufficient clearance between 
the major portion of the outer surface of the 
whipstock body and the well bore to allow the" 
elongate body to pass downwardly through the 
irregularities of a well bore. However, because 
the longitudinal center D of the curved outer 
Surface of the whipstock body engages the well 
bore, the function or effect, So far as drilling of 
is concerned, of a full gauge Whipstock is obs 
tained. 
The outer surface of the whipstock may be 

formed with a plurality of ribs 2 which will func 
tion to resist rotation of the whipstock during 
the drilling off operation. However, if desired, 
these ribs may be omitted since they are not 
essential to the invention. 
From the foregoing it will be seen that an im 

proved type of whipstock is provided. The par 
ticular construction permits the use of a substan 
tially full gauge drill bit, whereby the offset bore 
which is drilled is sufficiently close to the original 
bore B that no reaming operation is necessary. 
The whipstock functions as a full gauge whip 
stock but because of the progressively diminish 
ing radius of the outer surface of the whipstock 
body toward its lower end, a sufficient clearance 
between said body and the well bore is provided 
to allow a free lowering of the whipstock through 

i5 the bore. The construction is such that the longi 
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tudinal central portion of the outer surface of 
the Whipstock indicated at D is in constant en 
gagement with the Well ore, whereby when the 
drill is guided outwardly by the inclined guide 
face 9, the whipstock will not be displaced out 
of position. The particular construction also 
allows the inclined guide face 9 to have a con 
Stant radius throughout its length with the incli 
nation of the face being a predetermined nun 
be of degrees per foot in accordance with the 
required angle. 
The opening 2 in the collar it is offset out. of 

alignment. With the center of the collar, said off 
set being in a direction away from the straight 
wall section 7 of the whipstock body. This 
allows a maximum size bit to be employed. since 
it increases the shoulder 3a formed between the 
opening 2 and the inner wall 8 of the section iT. 

In use, the Whipstock is lowered in the usual 
manner by means of the drill bit and is set in the 
desired position. The weight. of the drill pipe is 
then imposed upon the shear pin f6 to fracture 
the same and permit downward in overinent of the 
bit along the guide face of the WhipStock. It is 
noted that the Straight Wall Section of the 
Whipstock body facilitatss the Shearing or frac 
turing of the pin since it allows the bit to move 
straight downwardly for a distance before en 
gaging, the inclined surface. This obviates any 
possibility of the bit becoming Wedged against 
the well bore during the shearing operation. 
After drilling is complete the bit and drill pipe 
are lifted and obviously the whipstock will be 
withdrawn thereWith. 
The device is exceptionally simple in construc 

tion and provides a distinct advantage over Whig 
stocks which have been in general use and which, 
as has been pointed out, have the outer Surface 
of their body portion on a constant radiuS 
throughout its length so that such outer portion 
is concentric to the inner Wall of the Well bore. 
The advantages of the present invention are ac 
complished through the particular arrangement 
of the progressively diminishing radius toward 
its. Iower end of the outer Surface of the body 
portion A of said Whip Stock. 
The foregoing description of the invention is 

explanatory thereof and various changes in the 
size, shape and materials, as well as in the details 
of the illustrated construction may be inade, 
within the scope of the appended claims, Without 
departing fron the Spirit of the invention. 
What I claim and desire to secure by L9tters 

Patent, is: 
1. A whipstock including, an elongate wedge 

shaped body which is generally arcuate in CrOSS 
Section, a collar secured to the upper end of the 
body, a drill pipe slidable through the collar, a. 
drill bit mounted on the lower end of the drill 
pipe below the collar' aind having a diameter at 
least equal to the distance between the inner Wall. 
of the upper end of the whipstock body and the 
wall of the well bore, the wedge-shaped body 
having an inclined guide face for guiding the 
bit outwardly into the formation and the outer 
curved surface of said body being formed on radii 
at planes. Spaced vertically from each other along 
the longitudinal axis of the body fron top to boi 
ton thereof, said radii progressively decreasing 
toward the lower end of the body, the center 
points of the progressively decreasing radii being 
located in a longitudinal plane which intersects. 
the longitudinal center of the body and the cen 
ter of the curvature on the outer surface of Said. 
body, the center of the curvature being so dis 
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posed with respect to the longitudinai center line 
or axis of the body and itS. collar that the longir 
tudinal central portion of the curved Outer Sur 
face is Spaced the same distance from the center 
line or axis of the body and collar throughout the 
entire length of the body. 

2. A Whipstock including, an elongate Wedge 
shaped body Which is generally arcuate in CrOSS 
Section, a collar Secured to the upper end of the 
body, a drill pipe Sidable through the collar, a 
drill bit mounted on the lower end of the dri 
pipe below the collar and having a diameter at 
least equal to the distance between the inner Wall. 
of the upper end of the whipstock, body and the 
Wall of the Well bore, Said WhipStock body having 
an elongate inclined guide face which is disposed. 
at an angle With respect to the longitudinal cen 
ter line or axis of the body and the collar at the 
upper end thereof, and the Outer curved surface 
of said body being formed on radii at planes. 
spaced vertically from each other along the longi 
tudinal axis of the body from top to botton, there 
of, said radii progressively decreasiing toward the 
lower end of the body, the center points of the 
progressively decreasing radii being located in a. 
longitudinal plane which intersects the longitudi 
nal center of the body and the center of the 
curvature on the outer surface of said body, the: 
center of the curvature being so disposed with 
respect to the longitudinal center line, or axis of 
the body and its collar that the longitudinal cen 
tial portion of the curved outer Surface is Spaced 
the same distance from the center line. Or axis of 
the bCdy and collar throughout the entire length. 
of the body. 

3. A Whipstock including, an elongate body 
Which is generally arcuate in croSS-Section, a col 
lar secured to the upper end of the body, a 
straight Wall section arcuate in the cross-section 
innmediately below the collar at the upper end of 
the body, that portion of the body below said 
straight section being Wedge-shaped with an in 
clined guide surface extending longitudinally 
along one Side thereof, the Outer Surface. of the 
Wedge-shaped portion being curved. With Said cur 
wature being formed on radii at planes spaced 
Vertically from each other along the longitudinal 
axis of the body from top to bottom thereof, said. 
radii progressively decreasing toward the lower 
end of the body, the center points of the progres 
sively decreasing radii being located in a longi 
tudinal plane which intersects the longitudinal 
center of the body and the center of the curva 
ture on the outer surface of said body, the cen 
ter of the curvature being so disposed. With re 
spect to the longitudinal center line or axis of 
the body and its collar that the longitudinal cen 
tral portion of the curved outer surface is spaced 
the same distance from the center line or axis. 
Of the body - and collar throughout the entire 
length of the body. 

4. A Whipstock as Set forth in claim 3, where 
in an opening extends through the collar and is 
offset With respect to the center of said collar. 

5. A Whipstock including, an elongate, body 
which is generally arcuate in cross-section, a col 
lar secured to the upper end of the body, a 
Straight Wall section arcuate in the cross-section 
immediately below the collar at the upper end of 
the body, that portion of the body below said. 
straight Section being Wedge-shaped with an in 
clined guide Surface extending longitudinally 
along one side thereof, the outer Surface of the 
wedge-shaped portion being curved with said 
curvature being formed on radii which progress 
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Sively decrease toward the lower end of the body, 
the center points of the progressively decreasing 
radii being located on transverse planes Spaced 
Vertically from each other along the longitudiinal 
axis of the body from top to botton thereof and 
also being located along a longitudinal plane 
Which intersects the longitudinal axis of the body 
and the center of the curvature on the Outer Sur 
face of the body, with said center points of the 
decreasing radii being disposed in Spaced rela 
tionship to each other outwardly from the center 
of the body and with the center point for the 
Smallest radius being farthest from the axis of 
the body, the distance between the center of the 
curvature on the outer surface of the body and l3 

O 
the longitudinal axis of the body remaining con 
stant throughout the length of the body. 

RALPH. BUTTOLPH. 
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