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APPARATUs FoR PREPARING AWELL 
. . . CASNG FOR, SIDETRACK DRILLING 

Harry Hampton, Burkburnett, Tex. 
Application September 7, 1948, Serial No. 48,014 

(C. 255-6) 4 Claims. 

This invention relates to well drilling tools and 
equipment and it has particular reference to new 
and useful improvements in whipstocks as well as 
to related equipment for installing and adapting 
the whipstock in a well. ?????????????????????????????? ??? ??? 
The principal object of the invention is to pro 

vide sidetracking equipment, together with a. 
method of installation and use which will sim 
plify a sidetracking job, a procedure which at its 
best, involves considerable guesswork. The in 
vention seeks not only to eliminate many of the 
time consuming steps necessary in carrying out 
a conventional sidetracking operation and thus 
effect a material saving in costs but also to obvi 
ate the element of conjecture through the pro 
vision of means for accurately determining be 
forehand the exact location in the casing where 
sidetracking is to begin. 
Another object of the invention is to provide 

Sidetracking equipment for wells, consisting of 
an assembly made up of an aligning bar, a slip 
anchor shearably mounted on the aligning bar, a 
milling tool on the upper end of the aligning bar 
and a hydraulic feed unit effective to shift the 
bar in the casing of a well to urge the milling 
tool into operative cutting engagement with the 
casing to provide a window through which any 
suitable bit may be passed for the continuation 
of the Well drilling operation past an obstruction 
in the well. Moreover, the invention includes a 
Whipstock adapted to be lowered by and sheared 
from the drilling tool or bit to direct the latter 
angularly through the window made in the cas 
ing, said whipstock having i means thereon co 
operating with means on the anchor for orienting 
the whipstock with the casing window, as well as 
means by which the whipstock is positively se 
cured against rotation and longitudinal displace 
ment in the casing. . . . . . 
Another object of the invention is to provide 

a process of sidetracking in drilling which con 
sists in determining the position of a joint of cas 
ing in a string through which drilling is to be 
sidetracked; establishing an anchor at a prede 
termined point below the proposed sidetracking 
area; in milling out the casing at the sidetracking 
area, using the anchor as a guide; in maintain 
ing lateral pressure on the milling tool during its 
operation in cutting the casing; in withdrawing 
the cutting tool from the casing and finally in 
setting a whipstock in the casing, orienting the 
same with the milled out area, by the anchor. 
With the foregoing objects in view, the inven 

tion has further reference to certain features of 
accomplishment which will become apparent as 
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2 
the description proceeds, taken in connection with 
the accompanying drawings wherein: 

Figure 1 is an elevational view showing the 
aligning bar, anchor and hydraulic feed unit of 
the invention suspended in a well casing, the 
latter being fragmentary and partly in longitudi 
nal Section. 

Figure 2 is a view similar to Figure 1 in which 
the anchor is shown as being Set preparatory to 
the step of milling the casing. 

Figure 3 is a view similar to Figures 1 and 2 
but in which the milling operation is shown as 
under way. 

Figure 4 is a view showing the milling operation 
completed preparatory to Setting the Whipstock. 
Figure 5 is a view of the milled casing showing 

the whipstock immediately prior to setting and 
its attachment by shear pins to a drilling tool. 

Figure 6 is a view of the milled casing showing 
the whipstock installed and its effect insidetrack 
ing the drill pipe. 

Figure 7 is a fragmentary sectional view of the 
whipstock showing its anchoring slip. 

Figure 8 is a fragmentary sectional view show 
ing the lower end of the aligning bar and choke. 

Figure 9 is a view partly in section and partly 
in elevation, showing the milling tool and hy 
draulic feed unit on a slightly enlarged scale. 

Figure 10 is a fragmentary sectional view of the 
aligning bar showing the anchor thereon in longi 
tudinal section on a slightly enlarged scale. 

Figure 11 is a view in transverse section, taken 
on line - of Figure 10. 

Figure 12 is a view similar to Figure 10 showing 
the anchor with slips extended and illustrating 
the shear plug by which the position of the pro 
posed sidetracking area is located. 

Figure 13 is a transverse Sectional view taken 
on line 3-13 of Figure 10. 
Figure 14 is a transverse sectional view taken 

online 4-4 of Figure 9, and - ? - 
Figure 15 is a transverse Sectional view taken 

on line 5-5 of Figure 9. 
Continuing with a more detailed description of 

the drawing, reference is primarily made to Fig 
ures 1 to 4 in which numeral to denotes a well 
casing at the approximate level in a well where 
drilling must be sidetracked to avoid obstructions 
of any nature; to straighten crooked holes, or for 
Other rea,Sons. 

In Figure is shown the position of the inven 
tion initially as preparations are made to cut a 
Window in the casing 0. The elements of the 
invention consist of an aligning bar or tube 
Which has a longitudinal groove 2 extending the 
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full length thereof. Also, the aligning bar is 
formed at its lower end with a substantially V 
shaped cut-away portion 3 which defines a point 
4 at the extremity of the bar on one side. By 

so forming the end of the bar, it will readily find 
its position in an anchor 5 when it is found 
necessary to withdraw the bar after the anchor 
is Set. 
The anchor 5 consists of a tubular body which 

Surrounds the aligning bar at a point Spaced 
above its lower end and is attached thereto by 
means of shear pins 6 (Fig. 11). The purpose 
of these pins will be explained presently. Also, 
by virtue of a tongue f formed longitudinally 
on one side of the bore of the anchor body 5, 
which is received by the groove 2 of the aligning 
bar , the bar is held against rotation once the 
anchor has been set in the casing 0. 
The anchor 5 has formed thereon on one side 

a pair of inclined recesses 8 in which are slidably 
retained slips S. These slips are normally urged 
to extended position, as shown in Figure 12 by 
coiled springs 20 and to each slip is attached one 
end of a latch arm 2, these arms extending 
through angular passages 22 communicate with 
a lateral passage 23 in the wall of the anchor 
body 3. ihe inner ends of the latch artins 20 
are each provided With a hook 24 which engages 
under a lip 25 formed at the inner end of the 
lateral opening 23, as exemplified in Figure i0. 
The Opening 23 in the anchor 5 is in register 

With an Opening in the wall of the aligning bar 
(Fig. 10) when the shear pins 6 are intact. 

A plug 26 is installed in the opening in the align 
ing bar and is annularly grooved at a to provide 
a weakened portion intermediate its ends so that 
it may be readily broken off in the manner to be 
presently described and for the purpose to be 
explained. The upper end of the anchor body 
5 is interiorly beveled at 27 (Figs. 10 and i2) to 
receive the pointed guide 4 of the aligning bar 

to facilitate engagement of the bar with the 
anchor and to effect alignment of the latter's 
tongue With the groove 2 of the bar i i. 
On the upper end of the aligning bar is 

formed a hydraulic feed unit consisting of a body 
28, integral with the aligning bar , which is 
preferably of elliptical cross-section, as exempli 
fied in Figure i5. The body 28 has longitudinally 
spaced openings 29 therein (Fig. 9) in which op 
erate plungerS 30, the latter being normally re 
tracted by coil springs 3 but are extended by in 
ternally applied fluid pressure in a manner to be 
presently explained. The plungers 30 are slid 
ably disposed in openings 29 which communicate 
with the bore 3a extending longitudinally 
through the aligning bar and the body 28. 
The plungers 30 are biased toward retracted po 
sition by the springs 3. The opposite ends of 
each spring 3 are connected to a plunger 3G 
and to a pin or rod 3 lb., extending across the 
associated opening 29 and secured to the body 23 
by Welding or other conventional means. 
Threaded into the upper end of the body 28 

of the hydraulic feed unit is a shank 32 on which 
is formed a ball 33, the latter being retained in 
a socket defined by ball bearings 34, mounted 
in races spaced apart in the body 35 of a milling 
tool, the latter having cutter blades 36 spaced 
about its lower end. It is evident that the ball 
33, Suspended as it is by the socket formed by 
the balls 34, permits the elements of the assembly 
below the milling tool 35 to be misaligned or dis 
posed at an angle in relation to the longitudinal 
axis of the casing í 0 but such misalignment does 
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4. 
not occur until the milling tool 35 is put into 
operation to cut a window 37 in the wall of the 
casing 0 (Figs. 4, 5 and 6). 
The foregoing description explains the con 

struction and relationship of the parts making 
up the equipment for installing the whipstock, 
which latter is indicated generally by reference 
numeral 39 in Figures 5 and 6. Specifically, the 
whipstock consists of the gradually tapered and 
hardened upper portion which is identified at 39 
and the lower or base portion 40. Extending 
below the base portion 40 is an aligning element 
A like the lower end of the aligning bar and 
which facilitates engagement of the whipstock 
with the anchor 5 which has been set in the 
CaSing. 
In One side of the lower portion 40 of the whip 

stock there is made an inclined recess 42 which 
slidably retains a slip 43. The slip is normally 
urged toward engaged position with the casing 
Wall by a coil spring 44 but is restrained by a rod 
45 (Fig. 7) which is slidable in an angular bore 
46 extending upwardly in the whipstock and is 
connected to the slip 43 by means of a shear pin 

The lower end of the rod 45 is adapted to be 
brought up against the upper end of the tongue 

in the bore of the anchor (Fig. 10) when the 
whipstock is lowered and guided into the anchor 
by the member 4 formed on the whipstock. 
When the rod is moved upwardly in its bore 46 
the pin 47 is sheared off, releasing the slip 33 
to the action of Spring 44 which urges the slip 
against the Casing Wall, thereby holding the 
same against upward displacement therein. The 
anchor 5 prohibits downward displacement of 
the whipstock while the longitudinal groove 43 
in its lower end, engaging the tongue 1 in the 
bore of the anchor, prohibits rotative displace 
ment of the whipstock, hence there is always the 
assurance that a drilling tool 49 (Fig. 5) by which 
the whipstock is lowered, will be in alignment 
with the window 3 which is milled in the wall of 
the casing 0 when the shear pins 50 connecting 
the whipstock to the drill are sheared off by 
downward weight imposed on the drill pipe 5t. 

In operation, the assembly shown in Figures 
i to 4, that is, the aligning bar if, anchor 5, 
hydraulic feed unit 28 and milling tool 35, is 
OWered into the Well casing to the approximate 
depth where sidetracking is to be started. With 
the assembly so positioned, circulation is effected 
to clean out the hole. Following this operation, 
it is necessary to determine the location of the 
particular joint of casing in which a window is 
to be milled in order to insure against cutting 
through a coupling and severing the casing 
string. This is accomplished by running a Wire 
measuring line 52 (Fig. 1) downwardly through 
the drill pipe or tubing, thence through the mill 
ing tool 35, and the aligning bar to the stop 
plug 26 in the anchor 5. When the plug 26 is 
encountered by the sinker bar or weight 53 car 
ried by the line 52, the depth of the anchor is 
made known. When this information is re 
corded, the sinker bar 53 is used to break off the 
severable end of the plug 26 (Fig. 12), whereupon 
the measuring line is continued downwardly 
through the bottom of the aligning bar f l (Fig. 
1) and, by virtue of the device 54 carried by the 
sinker bar, whose radial spring fingers pass freely 
through the assembly and expand upon emer 
gence therefrom, the upper and lower collars of 
the casing joint are located, after which the 
measuring line is withdrawn. The sinker bar 53 
may be pulled out with the line if desired leav 
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ing the device 54 in the casing. Or the spring 
fingers of the device may be sufficiently flexible So 
that they may be bent by a relatively strong pull 
on the line 52 to a downwardly and outwardly 
extending position so that the device 54 may be 
withdrawn along with the sinker bar 53. The 
sinker bar is removed prior to the milling Opera 
tion while the device 54 may be removed or left 
in the casing as desired. . 
After the casing joint couplings have been lo 

cated as described, the assembly is lowered to a 
point where the anchor 5 will be disposed at or 
immediately above the lowest collar. A choke 
55 (Fig. 8) is then dropped into the drill pipe 
and this choke, after passing through the assen 
bly, will come to rest on the annular shoulder 56 
formed in the bore of the aligning rod at its 
lower extremity. After setting the choke 55, 
pressure in the drill pipe is built up as well as 
within the assembly above the choke 55 so that 
the fluid pressure within the anchor 5 will exert 
sufficient force against a core 57 (Figs. 10, 12 and 
13) in the remaining portion of the plug 26, that 
this core will be outwardly displaced to impinge 
the hooked ends of the latch arms 2, releasing 
them from the retaining lips 25, to the action of 
springs 20 which latter will act to thrust the 
slips 9 outwardly into engagement with the 
walls of the casing and thus permanently set the 
anchor therein. 
After setting the anchor as described, pressure 

in the assembly is relieved and security of the 
anchor is determined by raising and lowering the 
drill pipe, after which, the weight of the drill 
pipe is set down to shear the pins 6 (Fig. 11) 
which action will permit free sliding movement 
of the aligning bar if through the anchor 5 but 
rotation of the aligning bar is precluded by the 
tongue 7 of the anchor lying in the groove 2 
of the bar. m 

Pressure in the assembly is renewed and circu 
lation again started to displace the plungers 3 
of the hydraulic feed unit 28 outwardly against 
the Wall of the casing. The milling tool 35 is 
thereby caused to be moved against the opposite 
wall of the casing, as shown in Figure 2, after 
which the milling tool is started rotating to cut 
the Window 3 in the casing. The self-aligning 
socket 33 will compensate for misalignment of 
the aligning bar by the hydraulic feed unit 28, 
and which misalignment occurs only while start 
ing the cut. The milling tool continues to op 
erate until the Window 37 is completed. When the 
hydraulic feed unit comes to rest on the anchor 
5. Figure 4 shows the unit 28 approaching this 

position. 
The milling assembly consisting of the align 

ing bar, milling tool and hydraulic feed unit, is 
now Withdrawn. This assembly can be With 
drawn at any time before completion of the 
Window 37 in case another joint of drill pipe is 
required to be added or to change milling tools. 
Replacement of the assembly is made readily 
possible by the self-locating or aligning member 
4 formed on the aligning bar . Thus, the 
assembly is returned to the exact cutting posi 
tion it was in when withdrawn. 
To instal the whipstock 39, the upper ex 

tremity thereof is secured by shear pins 50 to a 
formation cutter, rock bit, shale bit or other 
type cutter 49 and is lowered with this bit by the 
drill stem 5 and the keyway 48 in the lower 
portion 4 of the whipstock will receive the 
tongue 7 in the anchor 5, which will orient the 
tapered side of the Whipstock in relation to 
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the window which has been milled in the casing 
wall. When the whipstock is within approxi 
mately six inches above final set position, the 
lower end of the plunger 45 in the whipstock 
engages the upper end of the tongue 7 in the 
anchor 5 and the weight of the anchor combined 
with that imposed thereon, will shear off the pin 47, as previously explained, releasing the slip 
43 to the action of springs 44 which will firmly 
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set the whipstock in proper position to direct the 
bit 49 outwardly through the window 37 when 
the pins 50, connecting the whipstock and bit, 
have been sheared by the full weight of the drill 
stem. 

Manifestly, the construction as shown and de 
scribed is capable of some modification and such 
modification as may be construed to fall within 
the scope and meaning of the appended claims is 
also considered to be within the spirit and intent 
of the invention. - ? - 
What is claimed is: W 
1. Apparatus for preparing a well casing for 

sidetrack drilling, including an aligning bar 
adapted to be suspended in a casing string, an 
anchor carried by said aligning bar, a milling 
tool having a longitudinal bore on the upper end 
of said aligning bar, a swivel forming connection 
between said milling tool and aligning bar, said 
bar having a longitudinal bore means on said 
aligning bar below said milling tool responsive 
to fluid pressure within said bore for displacing 
said aligning bar in said Casing to urge said 
milling tool against the wall of the latter, means 
responsive to fluid pressure within said bore for 
setting said anchor immovably in said casing, 
means extending between and connecting said 
anchor and aligning bar and shearable by weight 
imposed downwardly on the latter to release said 
aligning bar for sliding movement through said 
anchor, a choke removably disposed in said 
aligning bar for establishing fluid pressure in 
said bores above said choke to actuate said first 
pressure responsive means and that of Said 
anchor, and means for rotating said milling tool 
to cut a window in said casing. 

2. Apparatus for preparing a well casing for 
sidetrack drilling. Comprising, an aligning bar 
having a longitudinal bore provided With a longi 
tudinal internal groove; a tubular body disposed 
about said aligning bar and having a tongue en 
gaging the groove of Said bar; shearable pins 
holding said body in a predetermined position 
on said aligning bar, Spring loaded slips carried 
by said body; means for holding said slips in 
retracted position, said body and said aligning 
bar hawing registering transverse lateral aper 
tures when said body is in said predetermined 
position; a shearable plug in said lateral aper 
ture of Said aligning bar extending into said 
longitudinal bore; a core in said lateral aperture 
of said aligning bar exposed to fluid pressure 
from Within said longitudinal bore When said 
plug is sheared off and movable by said pressure 
into said lateral aperture of said body for re 
leasing said holding means and releasing said 
slips from retracted positions; a hydraulic unit 
On the upper end of Said aligning bar and having 
a longitudinal bore communicating with said 
bore in said aligning bar, said unit having a 
lateral opening communicating with said longi 
tudinal bore; a plunger slidably disposed in said 
aperture; means biasing said plunger to retracted 
position within said lateral opening, said plunger 
being exposed to fluid pressure from within said 
longitudinal bore and being movable thereby into 
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outwardly extending position to contact the inner 
wall of said well casing; a milling tool having 
a longitudinal bore disposed above said unit; 
means pivotally and rotatably connecting said 
milling tool to said hydraulic unit, Said means 
having a longitudinal bore, the bores of Said 
milling tool, said hydraulic unit and said con 
necting means communicating with one another, 
said shearable plug being shearable by a weight 
allowed to descend through said longitudinal 
bores; means positionable in said longitudinal 
bore of said aligning bar below said tubular body 
to restrict said bore and increase the fluid preS 
sure within said tubular bores to move Said core 
and said plunger outwardly after said plug is 
sheared off, said core actuating Said holding 
means to release said slips and anchor said tubul 
lar body in said casing, said plunger moving Said 
unit relative to said well casing to bias Said mill 
ing tool into engagement with the wall of Said 
casing; and means for rotating said milling tooi 
to cut a window in said casing, said pins being 
shearable by a downward force applied to Said 
milling tool to allow said aligning bar to move 
downwardly with respect to said anchored tubul 
lar body as said tool cuts said window. 

3. Apparatus for preparing a well casing for 
sidetrack dirilling including an aligning bar haW 
ing a longitudinal bore, a choke removably dis 
posed in said aligning bar, an anchor releasably 
attached to said bar, casing engaging slips on Said 
anchor; means for holding said slips in retract 
able position with respect to said casing, means 
mounted on said bar extending laterally into Said 
bore and shearable from Said aligning bar by a 
weight descending through said bore, pressure re 
sponsive means exposed to fluid pressure within 
said bore when said last mentioned means is 
sheared for actuating said holding means to re 
lease said slips into casing engaging position, a 
hydraulic feed unit on said bar above said an 
chor, saidi unit having a longitudinal bore com 
municating with the bore of Said aligning bar, 
pressure responsive plungers in said unit out 
wardly extendable by fluid pressure within the 
internal bore of said unit, Spring means hold 
ing said plungers normally retracted, a milling 
tool having a longitudinal bore pivotally and ro 
tatably connected to and above said hydraulic 
feed unit, said choke establishing fluid pressure 
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in said bores above said choke to displace the 
pressure responsive means to actuate said hold 
ing means and to actuate the plungers of Said 
hydraulic feed unit to urge said milling tool 
against Said casing, means for Vertically actuat 
ing Said aligning bar to release the Same slidably 
With respect to Said anchor and means for ro 
tating said milling tool to cut a window in said 
casing. 

4. Apparatus for cutting a Window in a casing 
String comprising an aligning bar having a lon 
gitudinal bore; a choke in Said bore for estab 
lishing fluid pressure within said bore above said 
choke; an anchor on said aligning bar; shear pins 
holding Said anchor on said bar; slips on said an 
Chor; means on said anchor for holding said slips 
in retracted position, means on said aligning bar 
engageable with Said last mentioned means and 
reSpOn,Sive to fluid pressure within said bore for 
releasing said slip holding means; a milling tool 
having a longitudinal bore disposed above and 
l'otatable in relation to said aligning bar and 
from which the latter is suspended, said bar hav 
ing a transverse aperture communicating with 
Said bore; means in Said aperture also responsive 
to fluid pressure in said bore and extendable to 
contact said casing for urging said milling tool 
against Said casing, biasing means for said last 
mentioned means normally holding said last men 
tioned means in non-extended position; means 
for actuating said aligning bar to shear the pins 
holding said anchor on Said bar to release the 
latter for sliding displacement in said anchor; 
and raeans for rotating Said milling tool to cut a 
Window in Said casing. 

HARRY HAMPTON. 
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