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1. Claims. 

This invention relates to a method of and 
apparatus for cutting through the side Wall of . 
a pipe, and will be described as incorporated in 
a device which is adapted to be inserted into 
the casing of a deep well and caused to cut an 
opening through the side wall thereof. 
An object of this invention is the provision of 

apparatus and the devising of a method, where 
by an opening of sufficient size may be cut 
through the side wall of the casing in a deep 
well, to permit the drill pipe to be extended 
through the opening and into the surrounding 
earth for drilling a well adjacent the lower end 
of the casing which has become obstructed in 
Such a manner that the removal of the obstruc 
tion could not be accomplished. 
A further object is the provision of such mech 

anism, including a milling device With a hollow 
body for the passage of fluid therethrough and 
with a mill having laterally extending teeth be 
tween the ends of the device, and having rigidly 
associated therewith pilot means depending be 
low the mill for positively forcing the device lat 
erally along the surface of a whip stock in the 
casing to cause the teeth on the mill to cut their 
way through the side of the casing. 
Other objects and advantages of this invention 

will be readily apparent to those skilled in the 
art from the following detailed description with 
reference to the accompanying drawings, 
On the drawings: 
Figure 1 is a vertical fragmentary section of 

a casing to be cut through and the associated 
mechanism for performing the cutting operation. 

Figures 2, 3 and 4 are views similar to Figure 
1 showing parts in elevation and illustrating the 
progressive cutting operation as carried out by 
the method of this invention. 

Figure 5 is a view similar to Figures 1 to 4, 
but illustrating the use of a Substitute tool as 
employed for the completion of the cutting oper 
ation. 

Figure 6 illustrates On a Smaller Scale a casing 
which has been cut through, some of the parts 
being shown in Section and the continuation of 
the drilling operation of the well being illus 
trated. 

Figure 7 is a cross section taken on the line 
VII-VII of Figure 1. 

Figure 8 is a cross section taken on the line 
WIII-VIII of Figure 2. 
As shown on the drawings: - 
In the process of drilling a deep well, it some 

times happens that a tool will become broken off 
and become lodged in such a position that it is 

(C. 255-1) 
impossible to remove it. Under such circum 
stances it is impossible to continue the drilling 
of the Well and it has been customary heretofore . 
to abandon the well. Such a procedure is ex 
tremely expensive because of the great cost of 5 
drilling. 

Heretofore it has been proposed to insert a 
Whip stock in thie well, at a point in the well 
casing above the obstruction, for the purpose of 
guiding the downward movement of a milling tool 
on the end of a drill pipe for cutting an opening 
through the side of the casing and continuing 
the drilling of the well adjacent the obstructed 
portion. In the past such attempts have been 
unsuccessful in actual practice because the mill 
ing device would cut away the whip stock to 
Such an extent that it would not force the mill 
through the side of the casing. By the use of 
my present invention, this objection has been 
Overcome in the manne hereinafter set forth. 
The well pipe or casing 5 is illustrated in Fig 

ure 6 as passing through a section of earth 6, 
as in the formation of a well. It being desirable 
because of an obstruction in the casing to make 
an opening through the side of the casing for 
continuing the drilling of the well by the bit 7 
along a continuation of the hole 8 adjacent the 
obstructed casing, filling material such as con 
Crete or the like illustrated at 9 is placed in the 
Casing adjacent the obstruction for making a 
permanent closure or diaphragm in the casing 
and for serving as an anchor for a metal wedge 

known as a whip stock, the purpose of which 
is to deflect the drill pipe and the milling device 
thereon from the center of the casing such that 35 
it will be caused to pass through the side of the 
casing. The whip stock is preferably pro 
vided with a slip wedge 2 having teeth 3 there 
On and being disposed in a dovetailed groove in 
the whipstock, as best illustrated in Figures 1 and 40 
7. The teeth 3 are adapted for engagement with 
the inner Surface of the casing and to assist the 
concrete footing or base 9 in preventing rota 
tion of the whip stock during the subsequent 
cutting of the casing and drilling of the well. 
In Figures 1 to 4 inclusive there is illustrated 

a milling device comprising a body designated 
generally by numeral 5. The body 5 comprises 
an upwardly extending Shank 6 having threaded 
engagement at its upper end with the nipple f7 50 
of the drill pipe 8. Adjacent the upper end of 
the shank 6 is formed a substantially spherical 
enlargement 9 serving as a centering guide for 
the milling device in its vertical movement down wardly and upwardly through the casing 5. The 55 
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guiding portion 9 is preferably provided with a 
plurality of water grooves or passageways 2 for 
facilitating the passage of water through the cas 
ing along the outerside of the drill pipe and mill 
ing device. The body 5 is provided with an axial 
bore 22 through which fluid may be forced for 
assisting in cleaning out sediment from the bot 
tom of the well. The lower end of the body 5 
is of reduced cross section: as indicated at 23 and 
is preferably provided with a threaded exterior 
the entire length of the reduced portion. Upon 
the reduced portion 23 is disposed a mill 26 com 
prising a cylindrical body having formed therein 
a plurality of dovetailed grooves extending lon 
gitudinally thereof as indicated at 27 in Figure 8. 
Within the grooves 27 are disposed a plurality 
of cutting teeth 28, which, at one end, extend 
slightly beyond the circumference of the cylindri 
cal body and which, at the other end, are pref 
erably convex axially for providing enlarged cut 
ting projections 29 capable of cutting through the 
side of the casing as indicated in Figure 3. The 
mill 26 is preferably threaded on the reduced 
portion 23 of the body to a point where the upper 
edge of the mill firmly engages the shoulder 32 
at the lower end of the shank portion f6. From 
this construction it will be seen that the cutting 
teeth 28 are readily removable and may be re 
versed in position, or if desired the entire mill 
may be reversed in position to dispose the en 
larged portion 29 of the cutting teeth 28 adjacent 
the lower end of the mill as indicated in Figure 4 
instead of adjacent the upper end of the mill as 
indicated in Figures 1, 2 and 3. 

In order to insure the positive directing of the 
mill toward the side wall of the casing, as it ap 
proaches the whip stock provision is made by 
the extension of the reduced portion 23 Well be 
low the lower edge of the mill 26 and disposing 
thereon the pilot member 36 including a Smooth 
tapered pilot head 37 disposed below the end of 
the body 5, and a sleeve portion which extends 
upwardly over and has threaded engagement with 
the lower portion 23 of the body, the upper end of 
the pilot 26, being flared outwardly and Serving 
as a lock for the mill to hold it in position and 
serving to close the lower end of the grooves 27 
for preventing the accidental removal of the 
cutting teeth 28. The pilot head 2 is also pro 
vided with a central axial opening 39 in align 
ment with the opening 22 through the body 5. 
After the concrete 9 has properly set for Se 

curing the whip stock in position by the assist 
ance of the slip wedge 2, the milling device, in 
dicated generally by numeral 5, is attached to 
the drill pipe 8 and lowered into the casing 5 
to the point where the pilot head 37 engages the 
upper tapered portion of the whip stock fl. By 
rotating the drill pipe 8 and thus the device 5, 
and at the same time gradually lowering the drill 
pipe, the pilot head 37, sliding downwardly along 
the whip stock f, gradually forces the enlarged 
portions 29 of the cutting teeth 28 of the mill 
into the side wall of the casing opposite to that 
along which the tapered upwardly extending 
portion of the whip stock is disposed. This is 
clearly illustrated in Figure 2. Although the cut 
ting teeth also cut away a portion of the whip. 
stock, they are positively forced to cut an opening 
through the side wall of the casing, because of 
the fact that the pilot head 37 is smooth and de 
pends below the mill, engaging the portion of the 
whip stock which has not been cut away. 
When the mill has been lowered to the point 

indicated in Figure 3, the pilot head 37 becomes 

2,014805 
wedged between the whip stock and the cas 
ing 5 such that it is necessary to withdraw the 
drill pipe and reverse the position of the mill or 
of the cutting teeth on the mill and again insert 
it. With the mili in this position, the opening 5 
through the casing may be continued until the 
pilot head again becomes wedged as indicated in 
Figure 4. The opening through the casing is now 
sufficiently large to permit the use of a mill 52 
which is provided with teeth on the lower surface 10 
as indicated at 53 and which are adapted to con- . 
tinue the cutting operation on the casing and 
the whip stock, as indicated in broken lines in 
Figure 5, thereby completing the opening through 
which the drill pipe may be subsequently extend- lis 
ed together with the bit 7 for continuing the drill 
ing of the well downwardly adjacent the ob 
structed casing. 
From the foregoing description of the mecha 

nism for cutting through the side of a casing, and 20 
the method of performing such operation, it will 
be understood that the invention is Susceptible 
of various modifications without departing from 
the principle thereof. Accordingly, it is desired 
that the patent to be granted hereon shall not be 25 
restricted in any manner except as necessitated 
by the prior art, and the scope of the appended 
claims. 
I claim as my invention: 
1. In a device of the class described, a hollow 30 

body adapted for connection with a drill pipe, a 
mill Secured on Said body adjacent the lower end, 
and a toothless pilot on the lower end of said 
body in advance of said mill and including a head 
extending beyond the end of the body for posi 
tively directing the longitudinal movement of the 
mill, said body including adjacent its upper end a 
longitudinally convex centering guide for facili 
tating the directing of the body in its longitudinal 
movement. 40 

2. A device for cutting through the side of a 
casing in a well having a whipstock disposed 
therein, comprising a body including means for 
attachment with a drill pipe, a pilot head on 
the lower end of Said body having a smooth 45 
periphery for sliding movement over the surface 
of the whipstock, and a mill on said body spaced 
above said pilot head and releasably fixed for 
rotary and longitudinal movement with said body, 
Said body including adjacent its upper end a 50 
longitudinally convex centering guide for facili 
tating the directing of the body in its longitudinal 
movement. 

3. A device for cutting through the side wall of 
a casing in a well having a whipstock disposed 55 
therein, comprising a body of smaller diameter 
than the casing, a mill removably secured on the 
body intermediate the ends and having a greater 
diameter than that of the body, and means de 
pending from the lower end of the body for posi- 60 
tively directing the downward movement of the 
mill along the whipstock and into the opposite 
side wall of the casing, said means comprising 
a Smooth. Surface tapered pilot head secured to 
said body and engaging the lower end of the mill. 65 

4. A device for cutting through the side wall of 
a casing in a well having a whipstock disposed 
therein, comprising a body of Smaller diameter 
than the casing, a mill removably secured on the 
body intermediate the ends and having a greater 70 
diameter than that of the body, and means de 
pending from the lower end of the body for posi 
tively directing the downward movement of the 
mill along the whipstock and into the opposite 
side wall of the casing, said mill comprising a 7 
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cylindrical body having longitudinally extending 
dovetailed slots therein and teeth disposed in 
the slots for cutting engagement with the side 
Wall of the casing, said means comprising a 
Smooth surface tapered pilot head, and a ver 
tically extending sleeve having threaded engage 
ment with the lower end of the body. 

5. A device for cutting through the side wall 
of a casing in a well having a whipstock disposed 
therein, comprising a body of smaller diameter 
than the casing, a mill removably secured on the 
body intermediate the ends and having a greater 
diameter than that of the body, and smooth-sur 
faced means depending rom the lower end of the 
body in advance of said mill and shaped to posi 
tively direct the downward movement of the mill 
along the whipstock and into the opposite side 
Wall of the casing, said body including adjacent 
its upper end a longitudinally convex centering 
guide for facilitating the directing of the body 
in its longitudinal movement. 

6. A device for cutting through the side wall 
of a casing in a well having a whipstock disposed 
therein, comprising a body of Smaller diameter 
than the casing, a mill removably secured on the 
body intermediate the ends and having a greater 
diameter than that of the body, and means de 
pending from the lower end of the body for posi 
tively directing the downward movement of the 
mill along the whipstock and into the opposite 
side Wall of the casing, said means comprising 
a Smooth Surface tapered pilot head, and a ver 
tically extending sleeve having threaded engage 
ment with the lower end of the body, said body 
including adjacent its upper end a longitudinally 
Convex centering guide for facilitating the di 
recting of the body in its longitudinal movement. 

7. A device for cutting through the side wall 
of a casing in a well having a whipstock disposed 
therein, comprising a body of smaller diameter 
than the casing, a mill removably secured on the 
body intermediate the ends and having a greater 
diameter than that of the body, and smooth-sur 
faced means depending from the lower end of 
the body in advance of said mill and shaped to 

3 
positively direct the downward movement of the 
mill along the whipstock and into the opposite 
side wall of the casing, said mill comprising a 
cylindrical body having longitudinally extending 
dovetailed slots therein and teeth disposed in the 
slots for cutting engagement with the side Wall 
of the casing, said body including adjacent its 
upper end a longitudinally convex centering guide 
for facilitating the directing of the body in its 
longitudinal movement. 

8. In a device of the class described, a hollow 
body including a cylindrical shank threaded at 
the upper end for attachment to a drill pipe, a 
spherically shaped guiding portion adjacent the 
upper end of the Shank, the lower end of the body 
being of reduced cross section providing a shoul 
der at the lower end of the Shank, a mill disposed 
on the reduced portion and engaging said shoul 
der and a depending pilot threaded on said re 
duced portion and locking Said mill against Said 
shoulder and an enlarged tapered head on the 
lower end of Said pilot. 

9. In a device for cutting a side tracking open 
ing in a well casing, a body for connection with 
drilling mechanism, a reversible mill shaped to 2 
make a different cut in each position carried by 
said body, and a smooth-surfaced guide member 
also carried by said body in advance of Said mill. 

10. In a device for cutting a side track open 
ing in a well casing, a body portion for connec 
tion with drilling mechanism, and a reversible, 
toothed milling cutter carried by Said body por 
tion, said milling cutter having tooth portions 
adjacent one end thereof extending outwardly 
beyond the rest of the cutter, and relatively 
smooth-surfaced externally arcuate members 
spaced above and below said milling cutter. 

11. In a device for cutting a side tracking open 
ing in a well casing, a body portion for connec 
tion with drilling mechanism, a milling cutter 
carried by said body portion at an intermediate 
point, and guiding members having arcuate con 
tact surfaces disposed on Said body portion above 
and below said mill. 
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