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WELL-BORNG APPARATUS 
George J. Barrett and Sosthene Robichaux, 

ouston, Tex. 
Application November 20, 1935, Serial No. 50,729 

7 Ciams. 
This invention relates to a well boring appara 

tus. 
An object of the invention is to provide equip 

ment of the character described whereby, in the 
process of completing a well, the Well bore al 
ready formed may be side-tracked and deepened. 
In well drilling the well bore sometimes be 

comes obstructed by pipe or tools, or other ob 
structions becoming stuck or lost in the bore. 
In such event the obstructed bore must be side 
tracked in order to deepen the well; or for other 
reasons it might be desirable to sidetrack the 
bore, as, for example when it is desired to 
straighten a crooked hole. In order to side 
track a bore already formed, it is common prac 
tice to locate a whipstock in the well at the point, 
where it is desired to sidetrack, said whipstock 
having a sloping face at its upper end, and to 
then lower a milling tool into the Well bore, 
which is deflected by the whipstock and caused 
to cut through the side of the casing in the Well, 
or, if no casing is in the Well, to form a new bore 
in the walls of the bore alongside the Original 
bore. At the present time during the milling 
operation the milling tool operates against the . 
sloping face of the whipstock as well as against 
the opposite side of the casing or wall of the 
bore. The milling tool often mills of the upper 
end of the whipstock, forming an abrupt shoul 
der on which the milling tool rides, and in its 
operation against the whipstock, the milling tool 
not only cuts away the face of the whipstock, but 
also becomes broken and dull, all seriously inter 
fering with and impeding the proper operation 
Of the milling tool. - 

It is one of the principal objects of this inven 
tion to provide a whipstock whose upper or slop 
ing face is formed with a track with a carriage 
mounted to move along the track as the milling 
operation proceeds and to support the milling 
tool in spaced relation to the sloping face of the 
whipstock and out of contact therewith so that 
all of the work of the milling tool may be ap 
plied to cutting a side hole through the casing 
or to the formation of a new bore alongside the 
original bore through which drilling may there 
after proceed. 
A further object of the invention is to provide 

a whipstock having novel means for anchoring 
the same in a bore having a casing therein, or in 
an open hole, that is, in a hole or bore which 
has not been cased up. 
A still further object of the invention is to 

provide means for gradually feeding the milling 
tool to the work to the end that the full weight 

(C. 255-1) 
of the drill stem will not be sustained by the 
milling tool during the milling operation. The 
feeding means employed, however, may be used 
as well for feeding the drill to the work during 
Ordinary operations. 
With the above and other objects in view, the 

invention has particular relation to certain novel 
features of construction, operation and arrange 
ment of parts, examples of which are given in 
this specification and illustrated in the accom 
panying drawings, wherein: 

Figure 1 shows a side view, partly in section, 
of a whipstock located in a well casing, showing 
the milling tool in operation in the process of cut 
ting through the casing. 

Figure 2 shows a partial vertical sectional view 
of the whipstock attached to the milling tool and 
in the process of being lowered into the well. 

Figure 3 shows a cross-sectional view taken. On 
the line 3-3 of Figure 2. 

Figure 4 shows a cross-sectional view taken on 
the line 4-4 of Figure 1. 
. Figure 5 shows an end view of the sleeve bear 
ing forming a tool carriage. 

Figure 6 shows a side elevation thereof. 
- Figure 7 shows an enlarged vertical sectional 
view of the lower end of one form of whipstock 
as anchored in the Well casing. 

Figure 8 shows a side view thereof taken at 
right angles to the view shown in Figure 7. 

Figure 9 shows a cross-sectional view taken on 
the line 9-9 of Figure . ? 

Figure 10 shows a cross-sectional view taken 
On the line 0-fo of Figure 7. 

Figure 11 shows a side elevation of a type of 
coupling employed for seating the whipstock. 

Figure 12 shows a side view, partly in section, 
of another type of whipstock specially adapted 
to be set in the open hole, showing a type of side 
tracking tool employed therewith. 

Figure 13 shows an enlarged fragmentary ele 
vational view, partly insection, showing the low 
er end of the whipstock disclosed in Figure 12. 

Figure 14 shows a side view, partly in section 
thereof, taken at right angles to the view shown 
in Figure 13. 

Figure 15 shows a cross-sectional view taken 
on the line 5-5 of Figure 13. 

Figure 16 shows an elevational view of a well 
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50 boring apparatus showing the feeding means for 
feeding the milling tool or drill to the work. 

Figure 17 shows an enlarged vertical sectional 
view thereof. : 
Figure 18 shows a fragmentary side view of a 
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drilling apparatus showing another form of feed 
ing means, and - 

Figure 19 shows a fragmentary plan view of 
the apparatus shown in Figure 18. 

Referring now more particularly to the draw 
ings wherein like numerals of reference designate 
similar parts in each of the figures, the numerals 
and 2, respectively, designate the deflector and 

the anchor forming a whipstock adapted to be 
located in a casing 3 set in a well. The anchor 2 
is of approximately cylindrical contour and pref-. 
erably has its lower end tapered, or of an inverted 
cone-shape, forming a guide 4 to guide the anchor 
in the casing. At one side the anchor has the 
upwardly and Outwardly tapering face 5, and the 
abrupt shoulder 6 beneath said face and mounted 
to ride against said face there is the pipe-engag 
ing jaw. 7 whose outer side has the downwardly 
pitched teeth and whose inner side is tapered to 
conform to the pitch of the face 5. 

Pivoted to the upper end of the jaw. , there is a 
latch 8 which is normally held inwardly by the 
flat spring 9 which presses inwardly thereagainst. 
The upper end of the latch has the outwardly 
turned lug O, and the inward extension f for a 
purpose to be hereinafter explained. 
The anchor 2 has the axial bore 2 extending 

downwardly from the upper end thereof and is 
also provided with a lateral slot 3 leading out 
wardly from said bore wherein the latch 8 works. 
When the anchor 2 is lowered into the well, as 

hereinafter explained, and reaches the point at 
which it is desired to set the whipstock, a down 
Wardly tapering weight 4 may be dropped 
through the lowering string of pipe and will pass 
on down through the bore f2 and will engage the 
in Ward extension f of the latch and force the 
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face has the upwardly pitched teeth, and whose . 

65 

latch outwardly, and when the lug 0 registers 
with the joint between adjacent sections of the 
casing 3, said lug will drop into the joint and 
the jaw T will thereby be held stationary, and 
upOn further dOWnWard movement of the anchor 
2, the face 5 will ride against the inner face of 
the jaw and force said jaw outwardly, into 
Secure engagement with the casing 3 and the 
anchor 2 will thus be firmly secured into the cas 
ing against downward movement. 0 
At the upper end of the anchor 2 the bore 2 

is enlarged and formed with a side slot 5, and 
seated in this enlarged portion of the bore there 
is a tubular coupling 6 having an elongated 
lateral Spline f which fits into the slot 5. and 
which is pinned therein by means of the fran 
gible cross-pin 8. Astring of tubing maybe con 
nected with the upper threaded end of the cou 
pling 6 and the anchor thereby lowered to the 
desired point in the well and the anchor set, as 
hereinabove explained. 
The anchor 2 is also provided with a down 

wardly and outwardly tapering face 9 whereon 
is mounted a wedge-shaped jaw 20 whose outer 

inner face is tapered to conform to the taper of 
the face. 9. This jaw 20 is normally held in 
upper position, with its upper end abutting the 
lower end of the spline f7 by means of a frangible 
pin 2 which extends outwardly from the anchor 
underneath said jaw. 
When the anchor 2 is located and secured 

against downward movement in the casing 3, as 
hereinabove explained, the weight of the setting 
string above may be released, causing the cou 
pling 6 to move on downwardly, shearing the 
pins 8 and 2, and causing the jaw 20 to move 

2,105,792 
downwardly and Outwardly into secure engage 
ment with the casing 3, thus anchoring the an 
chor 2 against upward movement. The setting 
string, together with the coupling 6, may then 
be withdrawn from the well. 
The upper end of the anchor 2 has a beveled, 

or tapering, face 22, and pivotally mounted in 
recesses 23, 23, in this face, and located on op 
posite sides of the slot 5, are the dogs 24, 24, 
whose outer ends are normally held projected out 
beyond said face by the coil springs 25, 25, against 
which said dogs are seated. y 

0 

The lower end of the deflector is approxi 
mately cylindrical, and it tapers upwardly, the 
tapering portion being formed with the deflect 
ing face 26 which is arcuate in cross-sectional 
Contour. The lower end of ther deflector is also 
formed with a flat tapering face 27 which is 
pitched so as to ride upon the tapering face 22 
of the anchor when the deflector is lowered into 
the well, as illustrated in Figure 1. The face 27 
has a transverse notch 28 cut across it, forming 
the upwardly facing shoulder 29. When the de 
flector is lowered into the well, as hereinafter ex 
plained, and as the face 27 moves down over the 
face 22, the dogs 24 will be depressed until they 
register with the notch 28, whereupon said dogs 
will engage over the shoulder 29 and lock the 
deflector in place. 
The numerals 30, 3, designate milling tools, of 

any conventional construction, and which are 
mounted upon, and connected by, the spindle 32, 
said milling tools being thereby suitably spaced 
apart. The milling tools may be let down into 
the well and operated by a suitable tubular stem, 
or Operating string 33. The spindle 32 is mounted 
to rotate in an elongated bearing 34. This bear 
ing is provided, at its lower end, with a dove 
tailed tenon 35 which is fitted into and shaped 
to move along a correspondingly shaped dove 
tailed groove, or mortise 36 extending longitu 
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dinally along the tapering portion of the de 
flector from its upper to its lower end. This 
tenon is preferably formed integrally with the 
bearing 34, and extends out far enough to hold 
the milling cutter 3 spaced away from the slop 
ing face 26 so as not to contact therewith during 
the operation of said milling cutter. 
When it is desired to lower the deflector into 

the well, the tenon 35 is located in the upper end 
of the groove 36 and pinned therein by a fran 
gible cross-pin 37, and as thus assembled, may 
be then let down into the well until the deflector 
seats on and is latched to the anchor 2, as here 
inabove explained, and the weight of the stem 
32 will thereupon shear the pin 37, permitting 
the milling tools to move on downwardly; they will 
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be deflected outwardly into ccntact with the cas- , 
ing 3, and upon rotation of the stem 33, a side 
opening will be cut through the wail of the casing 
3 opposite the deflector face 26. The upper end 
of the bearing 34 has an outwardly extending 
guide 38 whose outer surface is curved to conform 
to the contour of and to ride against the face 26, 
and upon downward movement of the milling 
tool, this guide will ride against the face 26 and 
will hold the upper milling tool 30 out of contact 
with the whipstock face and firmly against the 
opposite side of the casing 3, as is illustrated in 
Figure 1. The upper milling tool 30 is of some 
what larger diameter than the lower tool 3, so 
that the upper milling tool will cut through the 
casing first before the lower tool 3 begins to Op 
erate on said casing and thereafter both tools 
will simultaneously operate to cut openings 
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fhrough the casing, and as the tool progresses 
downwardly, the material between the openings 
will be cut out by the upper tool 30 and the open 
ing made by the lower tool will be enlarged by 
the one above. Along side opening may thus be 
cut through the casing 3 and the milling tools will 
not be injured or dulled by coming into contact 
with the whipstock and their efficiency will all 

... be expended in forming the side opening through 
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the casing. Thereupon the milling tool may be 
withdrawn and the ordinary tool attached to the 
lower end of the stem 33, and this drill and stem 
may thereafter operate through the side opening 
of the casing as work in deepening the well 
progreSSeS. W 

In the form shown in Figures 12 to 14 inclu 
sive, the upper and lower tools 30a and 3 fa are 
earth boring tools and may be of any suitable 
design for sidetracking into the wall of the bore 
of an open hole, that is, a hole in which casing 
has not been set. In this form a defector fa 
has the tapering arcuate face 26, and the chan 
nel Or mortise 36, asin the form shown in Figures 
1 and 2, and the sleeve bearing 34 has the tenon 
35 which moves in the groove 36, and the guide 
38 which moves along the face 26 in the manner 
and for the purposes hereinabove explained. In 
both forms the bearing 34, the tenon 35, and the 
guide 38, form a carriage to support the tools 30, 
3, or 30a, 3a, as the case may be, and to hold 
them out of contact with the deflector face 26 so 
that said tools will not be dulled or broken or have 
their efficiency reduced by coming into contact 
with the whipstock. 
The type of whipstock shown in Figures 12 . 

and 15 is designed to be set on the bottom of the 
bore, or on an obstruction in the bore which it is 
necessary to sidetrack. In this form of whip 
stock, the numeral 39 designates the anchor whose 
iower end is formed with the inverted conical 
shaped guide 40, and whose upper end is reduced 
on opposite sides and formed with an upstand 
ing tenon 4 whose margins taper upwardly and 
at the upper end thereof are formed with the 
upwardly converging bearing faces 42, 42. The 
tenon also has a row of vertically aligned 
openings 43. The lower end of the deflector a 
has a transverse slot, or mortise, 44 to receive 
the tenon 4 f. 

Pivotally mounted at their upper ends in this 
slot 4 are the wall hooks 45, 45, whose lower 
ends are outwardly turned and formed with the 
wall-engaging prongs 46, 46, having the down- . 
wardly converging flat faces 47, 47, arranged to 
ride against the corresponding faces 42, 42. The 
wall hooks 45 are normally held retracted, or in 
inner position, by the flat springs 48 which bear 
against the Outer sides thereof. r 
There are the oppositely arranged spring 

seated dogs 49, 49, mounted on opposite sides of 
the slot 44, and in the lower end of the deflector 
a. The inner ends of these dogs are upwardly 
and inwardly beveled, as at 50, 50, so that upon 
downward movement of the deflector a relative 
to the anchor 39, the dogs 49 will be successively 
forced outwardly so that they may engage in the 
openings 43 successively from above downwardly. 
In order to lower a whipstock of this type into 
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the well, the upper end of the tenon may be in 
serted into the slot 44 and the dogs 49 engaged 
in the upper opening 43 with the faces 42 bear 
ing against the faces 47, the wall hooks 45 being 
retracted inwardly. The whipstock may then be 
pinned to the tenon 35, as shown in Figure 2, 
and the entire apparatus lowered into the well 

until the anchor 39 rests on the bottom of the 
bore, or upon an obstruction in the bore. The 
deflector a will move on downwardly by its own 
weight, the faces 42 cooperating with the faces 
4 to force the prongs 46 of the wall hooks 45 out 
Wardly causing them to penetrate into the walls 
of the bore, as shown in Figure 12, and the dogs 
49 will successively engage in the openings 43 as 
the deflector a moves downwardly, and when it 
has reached the limit of its downward movement, 
Said dogs 49 will thereafter Secure the defector 
and anchor firmly together. The wall hooks 46 
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will hold the whipstock against turning in the bore 
during the succeeding operation of the tools 30a, 
3ia. When a whipstock of this type is located in 5 
the bore, upon downward movement of the stem 
33, the pin 3 will be sheared, as hereinabove 
stated, and as the stem is further lowered and 
rotated, the tools 30a, 3a, will be gradually de 
flected against the side wall cf the bore opposite 
the sloping face 26 and will form a new bore, 
sidetracking the original bore. 
The carriage, hereinabove referred to, will hold 

the tools 30a, 3 ?a, out of contact with the whip 
Stock during the sidetracking operations. Upon 
completion of the sidetracking operations, the 
stem 33 may be withdrawn and a drill attached 
to the lower end of the stem and let down into 
the bore, and the well thus deepened to the de 
sired depth. 

It is desirable that the milling tools, or other 
tool, attached to the lower end of the drill stem 
be fed to the work gradually so that said tools 
will not be subjected to too Severe Work. Means 
for gradually lowering the drill stem so as to 
gradually feed the milling tools, or other tools, 
to the work, have been provided. 
As shown in Figure 16, there is the usual der 

rick 5 on the floor of which is mounted the 
usual rotary drilling machine 52 through which 
the drill stem extends, and by means of which 
it is rotated. Attached to the upper end of the 
drill stem, there is the conventional swivel 53 
which is connected to the traveling block 54. 
This traveling block is suspended from the crown 
block 55 of the derrick by an operating cable 56 
which is threaded through the sheaves of the 
crown block and traveling block in the usual 
way and which is operated by the cable-winding 
drum 5 of the conventional draw Works, not 
shown. Connected to the floor of the derrick 
there is a cylinder 58 in which there is a piston 
59 connected to the lower end of the piston rod 
60 which works through a stuffing box 6 f in the 
upper end of the cylinder. This piston rod is 
connected to the cable 56 by means of the cable 
62. The cylinder 58 is filled with a liquid and 
is provided with a leak pipe 63 leading down 
wardly, from the upper end thereof and con 
trolled by a valve 64. Upon beginning milling 
operations or drilling operations, with the piston 
59 at the lower end of the cylinder, the valve, 
64 may be slightly opened so as to allow the 
liquid in the cylinder above the piston to gradu 
ally leak Out, and this will control the rate of 
descent of the drill stem 33 and the tool at the 
lower end thereof and the amount of leakage may 
be regulated by the valve 64 so as to bbtain the 
desired feed of the milling tool or drilling tool. 
A modified form of feed-controlling apparatus 

is shown in Figure 18. In this form, a sprocket 
wheel 65 is fixed on the Shaft of the drum 5 
and operating over this sprocket wheel is the 
sprocket chain 66 which also operates over the 
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sprocket wheel 67 fixed on the shaft 68. This 75 
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4. 
shaft 68 also has a larger sprocket wheel 69 fixed 
thereon over which the sprocket chain 70 Oper 

cable . 
72 which is fixed on the transmission shaft T3 
and which is equipped with a brake drum 74 
and is arranged to be controlled by a suitable 
brake mechanism of conventional construction, 
as 75. The numeral 76 designates an electric 
motor which is operatively connected with the 
shaft 3 through the speed reduction transmis 
sion 77. The free end of the chain 70 is prefer 
ably supported by an inclined guide T8. 
During milling, or drilling, 

cable 7 is gradually unwound from the drum 72 
at a uniform rate of speed, and the rotation of 
the drum 57 in unwinding the cable 56 is thus 
controlled so as to gradually allow the drill stem 

30 

3 to be lowered, and so as to gradually feed the 
tool at the lower end of said drill stem to the 
work. Should the weight of the drill stem 33 
be sufficient to cause the cable 56 to unwind from 
the drum 5 too fast and thus Speed up the motor 
8, the movement of the drill stem downwardly 

ean be additionally controlled by the brake 75. 
The drawings and description disclose what 

is now considered to be preferred forms of the 
invention by way of illustration only, while the 
broad principle of the invention will be defined 
by the appended claims. 
What we claim is: 
1. A whipstock comprising an anchor shaped 

to be lowered into a well, means for fixing the 
anchor to the wall of the well, a deflector shaped 
to be lowered into the well and adapted to rest 
on the anchor, means for attaching the deflector 
to the anchor, said deflector having a sloping 
face and a tool guide movably mounted on said 
face. ? 

2. A whipstock shaped to be lowered into a 
well and formed of an anchor and a deflector, 
means for securing the anchor to the wall of the 
well, means for attaching the deflector to the 
anchor, said deflector having an upwardly taper 

One end of the chain 70 is attached to a 
This cable is wound about the drum . 

operations, the 
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ing face and also having a longitudinal track, and 
a tool guide mounted to move along the track. 

3. A whipstock shaped to be lowered into a 
well and comprising an anchor, means on the 
anchor adapted to be projected outwardly into 
the wall of the well, a deflector, means carried 
by the anchor and deflector for attaching the de 
flector to the anchor in the well, said deflector 
having a sloping, deflecting face, and a tool 
guide connected to the deflector and movable 
along said face. 

4. A Whipstock shaped to be lowered into a 
well and comprising an anchor, means on the 
anchor adapted to be engaged with the Wall of 
the well, a deflector, means carried by the an 
chor and deflector for attaching the deflector to 
the anchor in the well, said deflector having a 
sloping deflecting face and a tool guide movable 
along said face, and arranged to hold the tool out 
Of contact with said face. 

5. A whip stock whose upper end is upwardly 
and outwardly tapered forming a deflecting face, 
a carriage movable along Said face and having 
a bearing, a spindle rotatable in the bearing on 
the carriage, a tool on the spindle above and be 
neath said bearing. 

6. In combination a whip stock whose upper 
end is upwardly and outwardly tapered forming 
a deflecting face, a carriage movable along said 
face, spaced boring tools, a shaft connecting said 
tools and mounted to rotate on the carriage. 

7. In apparatus of the character described a 
whipstock anchor shaped to be lowered into a 
pipe and having outwardly converging faces, pipe 
engaging jaws on said faces, a normally retracted 
member connected to one jaw and engageable 
with the pipe to anchor said jaw against down 
ward movement whereby the corresponding face 
actuates said jaw into engagement with the pipe 
upon downward movement of the anchor and 
frangible means normally maintaining the other 
jaw retracted into inactive position. 

GEORGE J. BARRETT. 
SOSTHENE ROBICHAUX. 
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