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The present invention relates to subsurface well bore 
apparatus, including apparatus capable of being lowered 
through a string of pipe in the well bore, coupled thereto, 
and Subsequently released therefrom for withdrawal 
through the pipe to the top of the well bore. 
The usual manner of drilling weii bores heretofore em 

ployed consisted in Securing a bit to the lower end of the 
String of drill pipe and lowering such pipe in the hole to 
is bottom portion, the drill bit then being rotated to con 
tinue the formation of the well bore. As each bit be 
coines dull the drill pipe is removed from the well bore 
and another bit attached to it and the string of drill pipe 
TeioWered in the well bore. After the desired depth of 
the hole has been prodiaced the drill pipe is removed and 
a string of casing, or the like, lowered in the hole, which 
may be cemented in place. 
The necessity for frequent round trips to change drill 

bits is a time consuming and costly operation. Potential to 
the Weil bore is also present due to pressures and the like 
developed in the drilling mud, as a result of raising and 
lowering the string drill pipe. There is also the danger 
of being unable to lower the casing in the drilled hole to 
the required depth, or in damaging the well formation 
during lowering cf the casing. 

Round trips are also necessary in connection with the 
performance of other operations in the wel bore, Such 
as in drilling the hole to secure cores, or setting whipstocks 
for directional drilling or side tracking. 
An object of the present invention is to provide an in 

proved apparatus capable of being lowered through a 
String of pipe, which will form the casing for a well bore 
being produced, and of being readily coupled to the lower 
portion of the pipe, the apparatus being capable of per 
forning an operation in the well bore below the pipe as 
a result of its being coupled to the latter, and of being 
released from tie pipe and withdrawn therethrough to the 
top of the well bore. 

Another object cf the invention is to provide directicia 
riting aparatus capabie of being lowered and removed 

through a siring of pipe which will form the casing for 
the well bore, and of being readily coupled to the lower 

the pipe, which can then be appropirately actu portion of 

from the pipe and 
he Wei bore. In 

is not only capab 

drawn therethrough to the top of 
more limited sense, the apparatus 

of producing the desired hole devia 
the hole to the required diameter 

greater than the outside diameter of the string of pipe. 
A further object of the invention is to provide coring 

apparatus capable of being lowered and removed through 
a string of pipe which will form the casing for the wei 
bore, and of being coupled to the pipe, which can then be 
rotated to produce the core while driling the hole to the 
required diameter greater than the outside diameter of 
the pipe string, the apparatus being releasable from the 
pipe and withdrawable therethrough to the top of the well 
bore. 
An additional object of the invention is to provide ap 

parats for driling a weil bore that einbodies a fluid 
turbine and drill bii combination capable cf being lowered 
in and removed through a string of pipe which will form. 
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the casing for the well bore, the apparatus being coupled 
to the lower portion of the pipe, to receive drilling fluid 
pumped down the pipe for the purpose of rotating the 
turbine and the bit connected thereto, the apparatus also 
being adapted to be released from the pipe and withdraw: 
therethrough to the top of the well bore. The apparatus 
can produce a bore hole having a substantially greater 
diameter that the outside diameter of the string of pipe. 

This invention passesses many other advantages, and 
has other objects which may be made more clearly ap 
parent from a consideration of several forms in which it 
may be embodied. Such fortins are shown in the drawings 
accompanying and foraining part of the present specifica 
tion. These foins will now be described in detail for 
the purpose of illustrating the general principles of the 
invention; but it is to be understood that such detailed 
description is not to be taken in a limiting sense, since 
the scope of the invention is best defined by the ap 
pended claims. 

Referring to the drawings: 
FIGURE 1 is a side elevational view, partly in section, 

of a directional drilling apparatus disposed in a well bore; 
FIG. 2 is a side elevational view, partly in section, of 

another enimbodiment of the invention employed for pro 
ducing and recovering a core from a wel bore; 

FEG. 3 is a longitudinal section through a portion of 
the apparatus for coupling or latching it to the lower end 
of a string of pipe disposed in the well bore, the coupling 
mechanisin being in retracted position; 
FEG. 4 is a view similar to FIG. 3, disclosing the cou 

pling mechanism in its expanded position and coupled to 
the string of pipe; 

FIG. 5 is a longitudinai section through the upper por 
tion of the apparatus disclosed in FIG. 4; 

FIG. 6 is a cross-section taken along the line 6-6 on 
F.G. 3; 

FIG. 7 is a cross-section taken along the line 7-7 on 
Fig. 5; 
FIG. 8 is a cross-section taken along the line 8-3 

on FIG. 5; 
F.G. 9 is a side elevational view of the coupling por 

tion of the apparatus; 
F.G. 10 is a side elevational view, partly in Section 

through another embodiment of the invention, that in 
cludes a fluid turbine for rotating a drill bit; 
FIG. 11 is a longitudinal section, on an enlarged scale, 

through the latching portion of the apparatus disclosed 
in FDG. 10. 
The apparatus disclosed in FIG. 1 is intended to pro 

duce a deviation from a well bore B previously dried, 
and is capable of being lowered through a string of pipe 
A, such as well casing, which extends to the top of the 
well bore being drillied. The directionai or hole deviation 
portion of the apparatus includes a whipstock 58 of any 
suitable type which is releasably secured to one or a 
plurality of drill pipe sections 5A in any suitable man 
ner, as through use of a sirear pin 152 attaching the upper 
portion of the whipstock to the drill pipe. The lower 
end of the drill pipe SA has a suitable drill bit 53 at 
tached thereto, which is adapted to be rotated in order 
to cause the hole to deviate by virtue of the engagement 
of the drill bit with the tapered face 54 of the willip 
stock. 
The upper portion of the diri il pipe 5 is suitably at 

tached, as by means of its upper threaded pin 55, with 
the lower threaded box 56 of an expandable coupling 
cratching and driling apparatus C adapted to be coupled 
to the lower portion (9 of the string of casing or pipe A. 
"This coupling or driling apparatus C, as well as the drill 
pipe 52, drill bit 53 and whipstock 50, are adapted to 
be lowered through the string of casing disposed in the 
well bore and through a pilot hole D that may have been 
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previously produced by a bit secured to the coupling and 
drilling mechanism. The coupling and drilling portion C 
of the apparatus will come to rest in the lower or shoe 
portion 0, of the casing, whereupon the entire casing A 
and apparatus C, 15, 150, 53 can be lowered until the 
whipstock 359 engages the bottom of the pilot hole D, the 
casing A being properly oriented so as to appropriately 
orient the whipstock and insure that the drill bit is3 
will produce the hole deviation in the proper direction. 
The coupling and drilling mechanism is disclosed most 

clearly in FiGS. 3 to 9, inclusive. As specifically shown, 
it includes an elongate body 2 having a lower threaded 
box. 56 to which the upper pin end S55 of the drill pipe 
is secured. Above its threaded box, the body 2 of the 
coupling device has a transverse slot area 6 in which a 
plurality, such as a pair, of coupling or latching inenbers 
17 are mounted. These coupling or latching members 
may also include cutters 1 for enlarging the diameter 
of the well bore B to a size substantially greater than 
the outside diameter of the string of pipe A. The coupling 
or cutter supporting members 7 are disposed in the elon 
gate body slot 6, being pivoted on hinge pins 8 extend 
ing across the slot and Suitably secured to the body 22. 
Each cutter supporting member 7 carries a cutter mem 
ber 1, such as a conical tooth cutter, which, when ex 
panded outwardly in the manner described hereinbelow, 
will be coupled to the shoe 9 of the pipe A, and can also 
function to drill the hole B to the diameter substantially 
greater than the outside diameter of the string of well 
casing A and enlarge the diaineter of the pilot hole D 
previously drilled, as by a pilot drill bit. 
The coupling members 7 and cutters 5 normally oc 

cupy an inward position, such as disclosed in F.G. 3, in 
which they are retracted substantially fully within the 
confines of the body 12 of the tool. They are expanded 
outwardly of the body to be coupled to the casing A as 
a result of downward movement of a mandrel device 9 
Within the body 2. As shown, the mandrel device in 
cludes an upper piston portion 29 slidable within a 
cylinder 21 in the body, leakage of fluid between the 
piston and cylinder being prevented by a suitable seal de 
vice 22, such as a rubber or rubber-like O ring, in an 
internal groove 23 in the body slidably and sealingly en 
gaging the periphery of the piston. 

Secured to the piston 20 and depending therefrom is a 
tubular member portion 24 of the mandrel, a lower part 
of which is siidable through a guide 25 extending across 
the body slot 6 and attached to the body 2. The upper 
portion of the tubular member 24 is piloted within the 
piston 26, its upper end engaging a downwardly facing 
piston shoulder 27. Downward movement of the tubular 
member 24 with respect to the piston 28 is prevented by 
a row of bails 28 which engage a downwardiy facing 
raceway 29 on the tubular member and which are re 
ceived within an internal raceway 30 in the piston. The 
balls 25 are insertable through a radical hole 32 in the 
piston which may be closed by threading a suitable plug 
32 in Such hole, as disclosed in FIGS. 3 and 4. Leakage 
of fluid between the piston and tubular member is pre 
vented by a side seal ring 33. 
When the piston 20 and tubular member 24 move 

downwardly, an expander 34 mounted on and fixed to 
the tubular member 24 engages downward and inwardly 
tapering expander surfaces 35 on the cutter Supporting 
members or coupling members 7, to pivot the latter and 
the cutters 11 about the axes of the hinge pins 18 and 
shift the cutters 11 outwardly. When the cutters have 
been shifted outwardly to their maximum extent, hoiding 
surfaces. 36 on the expander 34 will be disposed behind 
Companion holding surfaces 37 on the supporting mem 
bers below their respective expander surfaces 35, pre 
venting inadvertent retraction of the cutter Supporting 
members or latches 7 and cutters a from their ex 
panded position. The piston and tubular member portion 
20, 24 of the mandrel are shiftable downwardly to the 
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maximum extent determined by engagement of the lower 
end of the expander 34 with the guide 25 at which time 
the lower end of the tubular member is piloted within a 
body passage 25a below the slot 6. 
As specifically illustrated in the drawings, the mandrel 

19 is normally urged in an upward direction and held in 
Sich position, in which the expander 34 is disposed above 
the expander surfaces 35 on the coupling or cutter sup 
porting members 17, by a helical compression spring 38 
disposed in the cylinder 2, below the piston 28, the upper 
end of the spring engaging the lower end of the piston 
and the lower end engaging a lower spring seat 39 formed 
in the body 2 of the coupling mechanism C. 
The mandrel member 19 is shiftable downwardly to 

expand the coupling members 7 and cutters 11 in re 
sponse to fluid pressure developed in the body 12 of the 
tool above the piston 29, which is obtained by pumping 
drilling mud, or similar fluid, down through the casing 
string A. Such fluid will flow through the upper end of 
the body 2 and then through inlet ports 40 in the man 
drel 9 above its piston portion 29 into a central pas 
Sage 43 extending through the tubular member 24. Such 
fluid under pressure flows through a nozzle 42 in the 
tubular member and discharges into the body passage - 
25a. Because of the throttling action provided by the 
inlet ports 48, or by the nozzle 42, a back pressure is 
built up in the body 2 above the piston 20 which will 
urge the latter downwardly against the force of the spring 
3S and urge the mandrel 9 and its tubular member 24 
downwardly to effect outward expansion of the cutter 
Supporting or coupling members 17 and the cutters 11 
carried thereby. 
Once the coupling members 7 and the cutters 1 have 

been expanded outwardly they are releasably locked in 
Such outwardly expanded position. To accomplish this 
purpose a carrier member 43 forms an upper extension 
of the mandrel 49. The lower end 44 of this carrier mem 
ber is piloted into the upper head portion 45 of the 
naiadrel, being suitably secured thereto as through use 
of Welding material 46. This carrier extends upwardly 
through a spider or latch sleeve 47 mounted in the upper 
end of the body 22, having inwardly directed ribs 48 
circumferentially spaced from one another and which 
are engageable with the periphery of the carrier. The 
latch sleeve 47 is held within the body by a split snap 
retainer ring 49 overlying the upper end of the sleeve and 
disposed within an internal groove 50 in the body, down 
Ward movement of the latch sleeve 47 in the body being 
prevented by engagement of a sleeve flange 52 with an 
upwardly directed body shoulder 52. 
The carrier member 43 has an elongate slot 53 (FIG. 

5) extending therethrough receiving a latch member 54 
pivotally mounted on the hinge pin 55 extending across 
the carrier slot and suitably secured thereto, as by weld 
ing. The latch 54 also extends within a slot 56 in a 
retrieving plunger 57 movable longitudinally in a bore 58 
in the latch carrier 43, downward movement of the 
plunger within the carrier being limited by engagement 
of a plunger flange 59 with the upper end of the carrier. 
The latch 54 is swingable outwardly of the carrier 43 
under the influence of a helical compression spring 60, 
one end of which engages the inner wall of the carrier 
43 and the other end of which engages an upwardly ex 
tending lug or spring seat 61 on the latch to force a latch 
finger 62 outwardly of the carrier slot and under one of 
the ribs 48 of the spider 47. The carrier slot 53 and the 
latch 54 disposed therein are aligned with one of the 
ribs 48 by attaching screws 63 to the carrier 43 on the 
opposite sides of another rib 48, thereby maintaining the 
Orientation of the latch 54 relative to a spider rib. 

Initially, the mandrei 19 and carrier 43 attached thereto 
are disposed in an upward position within the body 12 
of the coupling or drilling device (FIG. 3). At this time, 
the latch finger 62 is disposed inwardly of the carrier 43 
and engages the inner Surface of one of the spider ribs 
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48. However, when the mandrel 9 is moved downward 
ly by the pressure of the fluid punped down the casing 
string A, the carrier 43 and latch 54 move downwardly 
with it until the latch finger is disposed below the rib 43, 
the spring 66 then Swinging the latch 54 outwardly until 
its finger 62 is under the rib (FG. 5). The return or 
retracting spring 33 engaging the underside of the man 
drel piston 26 is then incapable of elevating the mandrel 9 
within the body 2 of the drill bit and couping device C. 
When the latch 54 is in its latching position, such as 

shown in FiG. 5, the hinge pin 55 in the latch is relieved 
of the latching force. The hole 55 in the latch is made 
elongate, permitting a slight longitudinal shifting of the 
latch 54 within the carrier slot 53 and across the pin. 
Thus, when the upper end of the latch finger 62 engages 
the lower end of the rib 48, the lower end 66 of the laich 
will engage the lower side 67 of the carrier defining the 
carrier slot 53. It is evident from F.G. 5 that the hinge 
pin 55 is relieved of the thrust transmitted through the 
latch 54 batween the carrier 43 and the spider 47. 
The latch 54 is released whenever the coupling or Sup 

porting members 7 and cutters are to be retracted, 
by moving the retracting plunger 57 upwardly. This 
plunger has a retrieving pin 68 secured thereto which is 
slidable in diametrically opposed longitudinai slots 69 in 
the carrier and which pass through an opening 79 in the 
latch. Initially, the retracting pin 63 is in the lower posi 
tion within the carrier slot 69 and the latch opening 78. 
When in this position, the latch 62 is free to Swing out 
wardly under the influence of its spring 63, upon lower 
ing of the mandirel 19 within the body 2. At this time, 
it is to be noted that the left side 7 of the latch opening 
79, as seen in FEG. 5, is inclined in an upward and out 
ward direction. Accordingly, when the retracting plunger 
57 is elevated within the carrier 33, the retracting pin 53 
engages the inclined side 7 of the iatch 54 and swings it 
inwardly against the force of its spring 58, and completely 
within the confines of the carrier 43, thereby releasing 
the latch finger 62 from the spider rib 48 and allowing 
the entire mandrei 19 to move upwardly within the body 
2 of the tool. 
In the event that the retracting spring 33 is used, it 

may exert sufficient force to elevate the mandrel 9 within 
the body 2, thereby allowing the coupling members 7 
and cutters is to return to their retracted position. How 
ever, if the retracting spring 33 is not used, then the 
elevation of the refracting plunger 57, to release the latch 
54, will bring its pin 63 in contact with the carrier 43 at 
the upper end of the longitudinal slots 69, whereupon the 
upward force on the retracting plunger 57 will be trans 
mitted through the retracting pin 68 to the carrier 43, 
which is actually a part of the mandrel i9, the mandrel 
then being forcibly moved upwardly within the body 22 
of the tool. If the elevation of the expander 34 above the 
expander surfaces 35 on the coupling or cutter Supporting 
members 7 does not result in the latter and cutters it 
moving inwardly under the force of gravity to their re 
tracted position within the body 2, the upward move 
ment of the mandrel will cause a retracting fange or 
shoulder 75 on the mandrel to engage the upper, inner 
arms 76 on the coupling or cutter supporting members 7, 
and shift such arms upwardly, pivoting the portion of the 
coupling or cutter supporting members 7 below the hinge 
pins 18, and the cutters 1 themselves, inwardly back 
within the confines of the body slot i6. 
The coupling and drilling apparatus C, and the appara 

tus depending therefrom, are adatiped to move down 
wardly through the entire string of casing A to the shoe 
portion 10 of the latter with the drill pipe 51, lower 
drill bit 53 and whipstock 52 extending below such 
shoe portion. The apparatus can move downwardly to 
the extent limited by engagement of a stop ring or thrust 
collar 77 on the upper portion of the body 2 with a stop 
shoulder 78 provided in the casing shoe. When the stop 
ring 77 engages the casing shoulder 78, the drill pipe 
151, drill bit 53 and whipstock 50 are all disposed sub 
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stantially below the lower end of the casing shoe 10, 
whereas the lower portion 7a of each coupling or cutter 
Supporting member 7 is disposed within a slotted cou 
pling portion i5 at the lower end of the shoe, each cutter 

being located below the lower end 80 of the shoe. 
The cutter Supporting members or coupling members 

it are expandable outwardly, to be shifted within slots 
31 of the lower portion of the shoe. Each slot is suf 
ficiently wide to accommodate a coupling or cutter sup 
porting member 17, and each slot has a driving face 82 
adapted to engage the side of a coupling member for the 
purpose of rotating the datter or to prevent relative rota 
tion between the latter and the casing A. The upper end 
83 of each slot is defined by a thrust shoulder or surface 
on the shoe adapted to engage a companion shoulder or 
step 34 on the member 17. 
The coupling or cutter supporting members 7 are 

shiftable outwardly of the body of the tool to the extent 
limited by engagement of an exterior surface 85 on each 
coupling or supporting member, above its stop shoulder 
84, with the inner surface 35 of the casing shoe. Thus, 
the inner Surface 86 of the casing shoe limits the extent 
of outward expansion of each coupling or cutter Support 
ing member 17, whereas the holding surfaces 35 on the 
expander 34 coact with the companion holding surfaces 
37 on the members 7 to prevent inward movement of 
the latter. 
The driving face 82 on the shoe, which will engage a 

companion face on the couping or cutter supporting 
member 17, is preferably flat so that a substantial surface 
engagement is had between the driving face and the side 
face of the couping or cutter supporting member. The 
opposed side 83 of each slot Si is curved, the curve run 
ing from the inner surface 85 of the casing shoe E.6, and 
then toward its outer surface in a direction toward the 
driving face 32 of the slot, such as shown most clearly 
in F.G. 6. The curved guide surface 88 will be engaged 
by the outer surface 65 or corner 9e of a coupling or 
cutter supporting member 17 when it is being expanded 
outwardly by the mandrei 19 shifting downwardly within 
the body 2. In the event that the cutter supporting 
members or coupling members 7 are not aligned with 
a pair of diametrically opposed slots 35, the outer force 
will cause the coupling members 17 to slide along the 
curved guide surfaces 88 and shift them to their outward 
position until they move fully within the slots 85. Such 
arcuate shifting of the cutter supporting nembers 17 is 
accompanied by arcuate shifting of the body is of the 
tool. To facilitate such arcuate shifting, a rollable type 
of bearing connection is provided between the stop ring 
or thrust collar 77 and the body of the tool. As shown, 
a set of bais 9 is nounted in an external raceway 92 
in the upper portion of the body 2 and these balls en 
gage a companion upwardly facing raceway 93 on the 
thrust ring 77. The balls 91 can be inserted between 
the raceways through a radial hole 94 in the body 12 
of the too, which is then closed by a suitable plug 95. 

In the event that the coupling or cutter Supporting 
members at and cutters Ei are being expanded outwardly 
and the members 7 are disaligned with the slots 8 they 
might engage the curve corner 98 between the driving 
face S2 and one silot and the curve guide surface 88 of 
an adjoining slot. Because of the curved exterior it:5 
of each coupling or cutter supporting member 17, if it 
does not slide in a clockwise direction, as seen in FIG. 6, 
along the curved guide surface 88, it will slide along the 
corner 98 in a counterclockwise direction into alignment 
with one of the slots 8, whereupon the cutter supporting 
or coupling member 7 is expandable fully outwardly to 
bring its stop surface 85 into engagement with the inter 
nal surface 86 of the shoe 18, and with its shoulder 84 
under and adjacent to the downwardly directed thrust 
surface or shoulder 83 on the shoe. When the coupling 
members 7 and cutters 1 are locked in their expanded 
position by the latch 54, the supporting members 7 and 
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cutters cannot move upwardly of the shoe 10, which is 
also true of the body 2 of the tool, while the body of 
the tool itself cannot move downwardly of the shoe is 
by virtue of the engagement of the thrust collar 77 with 
the stop shoulder 78 on the body. 
A bit, such as the lower drill bit or pilot bit 153, will 

have previously drilled the pilot holie D, which may have 
been previously accomplished in the absence of the whip 
stock 59 attached to the drill pipe 51. This pilot hole 
D is slightly less in diameter than the minimum diameter 
through the casing shoe 10. The expansible cutters i 
when expanded outwardly will form and operate upon a 
transverse shoulder E in the formation that extends from 
the wall of the pilot hole D to the desired enlarged diame 
ter of the well bore B, which is substantially greater than 
the outside diameter of the casing string A. Drilling 
mud can now be pumped down through the casing string, 
and is prevented from passing around the exterior of the 
body 2 because of the provision of Suitable side Seal 
rings 98a, such as rubber O rings, disposed in peripheral 
grooves 99 in the body and sealingly engaging the inner 
surface 86 of the casing shoe below its stop shoulder 78. 
The fluid will then fow through the passages 1890 be 
tween the spider ribs 48 and the carrier 43, passing into 
the body 12 and downwardly around the carrier, con 
tinuing on through the inlet ports 40 and through the 
tubular member passage 41 and through the nozzle 42. 
The extension of the tubular member fits within the body 
passage 25a when the cutters 1 are in their expanded 
position, such as disclosed in FiG. 4, the fluid discharging 
into such body passage and then into the drill pipe i5:1 
connected to the body. The circulating fluid will fioW 
downwardly through the drill pipe and will discharge 
through the usual nozzles (not shown) in the drill bit 53. 
Such fluid will remove whatever cuttings have been 
formed by the drill bit and carry them upwardly around 
the exterior of the drill pipe 15 and also around the eX 
pandable cutters 1, cleaning the latter of their cuttings 
and the cuttings on the formation shoulder E, flushing all 
of the cuttings upwardly around the exterior of shoe 18 
and the casing Aback to the top of the hole. 

In the use of the apparatus, the coupling nembers 17 
and the cutters 11 are initially in their retracted position 
disclosed in FIG. 3, the driil pipe 5 being threadedly 
attached to the lower end of the body 2 and also releas 
ably secured to the whipstock 150, as by means of the 
shear pin 52, the drill bit 153 being disposed at the upper 
portion of the whipstock. At this time, the latch 54 is 
also in its retracted position in engagement with the inner 
surface of a rib 48 with which it is oriented. The entire 
apparatus is dropped into the string of pipe or casing A, 
and will gravitate or can be pumped through the drilling 
mud therewithin until the thrust ring 77 engages the stop 
shoulder 78. At this time the drill pipe 53 will extend 
into the pilot hole D, which is also true of the whipstock 
550. Fluid can now be pumped down through the Stiring 
of casing A, passing into the body 2 of the tool and 
exerting a pressure on the piston portion 26 to shift it 
downwardly and cause the mandrel expander 34 to en 
gage the expander surfaces 35 of the coupling or cutter 
supporting members 17 to expand the latter and the cut 
ters 11 outwardly. The coupling members 7 will shift 
outwardly, and if disaligned with a pair of opposed shoe 
slots 8 they will engage either the curved guide surfaces 
88 or the corners 98 of the shoe, to be shifted into align 
?ment with the opposed slots 8, whereupon they will move 
outwardly within the slots to the extent determined by 
engagement of the upper exterior Surfaces 85 of the mem 
bers 7 with the inner Surface 85 of the shoe {, at which 
time the thrust shoulders 84 on the coupling or support 
ing members are disposed under and closely adjacent to, 
if not against, the thrust shoulders 83 on the shoe. The 
expander 34 will also have moved downwardly to its 
maximum extent, in which its holding surfaces 36 are 
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8 
portions of the coupling members 17. When this occurs 
the latch 54 will have been shifted outwardly by the 
spring 66 to dispose its finger 62 under a Spider rib 48, 
thereby locking the mandrel 9 in a downward position 
within the tool body 12, assuring that the coupling mem 
bers 7 and cutters 1 will be held in their outward 
position. 
The entire casing string A can then be lowered, the 

casing string having been properly oriented to insure that 
the inclined face 54 of the whipstock is located in the 
proper direction. The casing string is then lowered until 
the whipstock 50 engages the bottom of the hole D, 
the downward force being transmitted from the casing 
shoe 19 and through the coupling members 7 to the 
hinge pins 18, and from the latter through the body 12 
of the apparatus, the drill pipe 151 and the shear pin 
252 to the whipstock. When sufficient downweight is 
imposed, the shear pin 52 will be disrupted, whereupon 
the drill bit 53 sides along the inclined face 154 and 
against the opposed side wall portion of the pilot hole 
D. The casing string A is then rotated at the proper 
speed and the desired drilling weight imposed thereon. 
The rotary effort or torque is transmitted through the 
coupling members 17 to the body 2 of the tool, and 
through the drill pipe F5 to the bit 153. The drilling 
bit 53 will be defected from the axis of the hole in 
which the whipstock E53 is lowered, and it will produce a 
hole D deviated from such axis, as the apparatus is 
rotated and the appropriate drilling weight applied to the 
bit. During the drilling action of the bit 53, drilling 
mud is pumped down through the casing string A, this 
drilling mud passing through the mandrel 19 into the 
diri il pipe 5 and from the nozzles (not shown) of the 
drill bit to carry the cuttings upwardly around the drill 
pipe to the top of the hole. 

During the production of the deviated or directional 
hole Dil the expanded cutters is may engage the trans 
verse shoulder E. When this occurs, they will enlarge 
the previously drilled well bore D to a diameter greater 
than the outside diameter of the casing string A. The cut 
tings produced by such cutters E will be flushed from 
the cutting region by the drilling mud that has passed out 
of the drill bit 53, and which is flowing upwardly around 
the drill pipe 55. The cuttings are flushed by such 
drilling mud upwardly around the casing A to the top of 
the hole B. 
The apparatus, with the exception of the whipstock 

158, can be withdrawn from the well bore whenever de 
sired without removing the casing string A from the 
hole. Such action can occur by lowering a suitable over 
shot (not shown) on a sand line (not shown) through the 
casing string A, the overshot coupling itself to the head 
116 of the retrieving plunger 57, which can then be pulled 
upwardly. Such upward pulling will cause the retrieving 
in 68 to release the latch 54 from the spider rib 48, after 

which the mandrei 15 will shift upwardly within the body 
B2 to elevate the expander 34 above the expander sur 
faces 35 and the coupling cutter supporting members 17. 
These members 7 will now shift inwardly. If need be, 
to insure Such inward shifting the casing string A may 
be elevated a slight distance to remove the expanded cut 
ters i from contact with the transverse formation shoul 
der E. UpWard movement of the sand line will now 
result in upward movement of the entire apparatus, in 
cluding the drill pipe 151 and the drill bit 53, through 
the casing A to the top of the hole. 
Another pilot bit is3, or the like, can be attached to 

the drill pipe in place of the worn pilot bit and the entire 
apparatus again relowered through the casing string until 
the thrust string 77 engages the casing shoulder 78. The 
driiling fluid is again circulated down through the string 
of casing to shift the mandrel 9 downwardly to again 
expand the coupling members 7 and the cutters is out 
Wardly, Lintil the coupling members are securely locked to 
and within the casing shoe è, in the manner disclosed 

disposed behind the companion Surfaces 37 on the inner 75 in FIG. 4, the latch 54 preventing inadvertent upward 
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movement of the mandrel 19 within the body 2 of the 
tool, the bit 53 will slide along the whipstock 58 and 
into the hole D1, whereupon driling can continue. 

By the expedient of coupling and releasing the appa 
ratus C from the well casing A, the deviated pilot hole 
D1 can be drilled to the desired extent, without the neces 
ity for removing the casing string A from the well bore. 
After the pilot hole has been drilled to the desired depth, 
the apparatus need merely be removed through the cas 
ing string to the top of the hole, without removing the 
casing string, which can be employed for subsequent 
drilling or other operations in the well bore. 

In the embodiment of the invention disclosed in FIG. 
2, the drill pipe, pilot bit and whipstock have been re 
placed by a coring apparatus 209, since it is desired to 
secure core samples from the formation being drilled. 
ihe coupling portion C of the apparatus may be the same 
as disclosed in FIGS. 3 to 9, inclusive. The core bit 233, 
which is disclosed only diagrammatically in FIG. 2, and 
which may be of any suitable type, has its upper threaded 
pin. 231 threadedly attached to the lower threaded box 
155 of the body i2 of the tooi. C. The outside diameter 
of the coring apparatus 260 is slightly less than the 
minimum diameter through the casing string A, so that 
it does not interfere with downward movement of the 
apparatus through the casing, as well as its upward re 
trieval therethrough. The core bit may have the usual 
drilling head 202 at its lower end which will drill, a pilot 
hole in the formation having a diameter but slightly less 
than the inside diameter of the string of pipe or casing 
A. This core head will also produce a core 233 by only 
operating upon the outer annular margin of the bottom 
of the hole D that will move relatively upwardly in the 
coring apparatus, in a known manner, during rotation of 
the coring apparatus. 
The apparatus is lowered or pumped down through the 

casing string A with the latching members 17 and cutters 
ii in their retracted position, such as disclosed in FIG. 
3. When the lower end of the casing string is reached, 
the thrust ring 77 will have engaged the casing shoulder 
78, the coring apparatus 269 then being disposed sub 
stantially below the lower shoe 8 of the casing, with the 
xpandable cutters i also disposed below the lower end 
of the casing shoe. The drilling fluid is circulated down 
through the string of casing A to shift the mandrel down 
Wardly, expanding the coupling meinbers 7 and the cut 
ters outwardly until the coupling members move within 
the shoe slot 8 and are securely locked within the casing 
shoe i8, in the manner described above. The entire 
casing string A is then rotated, the turning effort being 
transmitted through the shoe 18 and the coupling mem 
bers 7 to the body 2 of the apparatus, which then effects 
rotation of the coring apparatus attached thereto. The 
downward drilling weight is imposed on the coring ap 
paratus 233 through the steps or shoulders 84 of the 
coupling members 57, this weight being transmitted 
through the hinge pins 3 to the body 2 of the tool 
and to the coring apparatus itself The casing string A 
and the apparatus coupled to it are rotated at the proper 
speed, with the appropriate drilling weight applied there 
to, and with drilling mud pumped down through the cas 
ing A, which will pass through the core bit 260 for dis 
charge from its lower end outwardly of the core 203 be 
ing produced, the cuttings being removed by the driiling 
mud and passing upwardly around the core bit, the driiling 
mud also collecting the cuttings produced by the expanded 
cutters , which are engaging the transverse formation 
shoulder E, and conveying all of the cuttings upwardly 
around the casing A to the top of the hole 
The core bit 266 produces the pilot hole i), whereas 

the expanded cutters : enlarge the size of such hole to 
a diameter that is substantially greater than the outside 
diameter of the casing string A. 

After the required length of core 203 has been pro 
duced, the entire apparatus C, 289 is released from the 
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casing A and withdrawn upwardly therethrough to a top 
of the hoie, in the same manner described in connection 
with the other form of the invention. The core 203 is 
removed from the apparatus 290 at the top of the hole, 
whereupon the apparatus may again be iowered or pumped 
down through the casing string A, coupled in place, and 
the coring operation continued. 

It is apparent that with the apparatus disclosed in FIG. 
2, cores can be secured and recovered without the neces 
sity for removing the casing string A from the well bore. 
in addition to the cores being produced, the hole B can 
be drillied to the required outside diameter by the expanded 
cutters g. Thus, the members 7 not only function to 
couple the coring apparatus 26 to the casing A, but also 
to rotate the expanded cutters all around the formation 
shoulider E, while suitable drilling weight is being applied 
thereto to enlarge the well bore to the required diameter. 

in the form of invention disclosed in FIGS. 10 and 11, 
the releasable coupling portion C of the apparatus is 
designed to secure an axial flow turbine 363 and drill bit 
335 combination to the string of pipe or casing A, in 
order that the turbine can be utilized to rotate the drill 
bit 333 ad produce the well bore B to the desired di 
ameter. Ti The apparatus disclosed can be lowered through 
the string of pipe azid coupled to its lower portion. It 
can be uncoupled or released from the pipe and then with 
drawn completely through its interior to the top of the 
Wel bore. 
The releasable and retractable coupling portion C of 

the apparatis is essentially the same as disclosed in con 
nection with the other forms of the invention heretofore 
described, except that the expandable cutters 1 are not 
mounted on the coupling or latch members 7, inasmuch 
as in the form of invention disclosed, the expansible drill 
bit 3 C3, secured to the lower portion of the fluid turbine 
339, will drill the hole B to the required diameter sub 
stantially greater than the outside diameter of the casing 
string A. However, the coupling members 17 are ex 
panded outwardly in response to downward movement of 
the mandrel 3 within the body 2 of the tool, as in the 
other form of the invention, to enter the slots 82 of the 
casing since 16 and become rotatationaily coupled to the 
casing A. Moreover, downward drilling weight is also 
transmitted from the casing A through the coupling mein 
bers g7 to the body 12 of the tool, and then to the ap 
paratus 335, 393 depending therefron. 
The axial flow fluid turbine 309 can be of a known 

type, and includes an outer stator 362 that may have an 
upper threaded pin 393 for threadedly attaching it to the 
lower box 56 of the body 2 of the coupling portion C 
of the too. A rotor 394 is rotatably mounted in the 
stator and may have a threaded box 3€5 in its lower por 
tion to which is threadedly attached the upper pin end 366 
of the rotary drill bit 383, that may have a lower pilot 
portion 367 and expandable cutters 308 that may be re 
tracted within the confines of the body 339 of the lower 
-bit when the latter is being moved through the casing 
string A. The pilot bit 337 has a diameter slightly less 
than the minimum diameter through the casing string A, 
which is also true of the effective diameter of the expansi 
ble portions of the bit 391 when its cutters 308 are in their 
retracted position. Such cutters are expandable outward 
ly to an extent to drill the required diameter of the well 
bore 8, which will be substantially greater than the out 
side diameter of the casing string. The expansible drill 
bit 30 may be of any suitable type, such as the bit dis 
closed in United States Patent No. 2,863,641, to which at 
tention is invited. Not only can the expandable cutters 
33 of this bit be placed in retracted position in moving 

the apparatus through the string of pipe or casing A, but 
the stator 332 itself has a maximum outside diameter that 
is slightly less thail the minimum diameter of the casing 
string, such that the entire apparatus can be lowered in 
the casing string A, as well as removed therethrough to 
the top of the hole. 
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Initially, the lower bit 30; has its cutters 308 in their re 
tracted position. It is secured to the lower end of the tur 
bine rotor 364 and the upper end 303 of the turbine sta 
tor 302 is secured to the body 2 of the coupling portion 
C of the apparatus, the coupling members 7 of which are 
then in their retracted position. The entire apparatus is 
lowered or pumped down the casing string A until the 
thrust ring 77 engages the stop shoulder 73. At this time 
the coupling members 17 will be disposed in the region of 
the casing slots 8, with the turbine 389 and the expansible 
drill bit 361 extending below the lower end of the casing 
shoe 10. The drilling fluid is now punped down through 
the casing A, and Such fluid will pass into the coupling 
portion C of the tool to act on its piston 26 and shift the 
mandrel 9 downwardly within the body 2. Such down 
ward shifting will expand the coupling members 7 out 
Wardly until they are disposed fully within the shoe slots 
8i, thereby effectively coupling the apparatus C to the cas 
ing A, the upper latch 54 then being urged outwardly and 
under the spider rib 48 to prevent return movement of the 
mandrel 9 within the body 12, which might release the 
coupling members 7 from the casing shoe 13. The re 
turn spring 38 may or may not be used, which has the 
purpose of urging the mandrel 9 upwardly within the 
body 12 of the tool. 
The drilling fluid pumped down the casing A will flow 

through the mandrel 9 and into the lower portion 25a 
of the body 2 below the body slot 5. Such fluid under 
pressure will then flow into the turbine 360 and will turn 
the rotor 384 of the latter, this rotary motion being trans 
ferred to the lower expandable bit 3$9. The expandable 
bit disclosed in the above-identified patent is of the hy 
draulic type, in which the fluid under pressure flowing 
through it will also cause the cutters 368 to be urged lat 
erally outwardly, It is unnecessary to rotate the casing 
A in performing the drilling operation, since the rotary 
effort or torque is being supplied by the axial flow hydrau 
lic turbine 309. The appropriate drilling weight is in 
parted to the casing string A and through the coupling 
members 7 to the body 2 of the tool, such drilling 
weight also being imparted through the hydraulic turbine 
36 to the expansible drill bit 39 and on to the formation 
shoulder E that the expansible cutters 368 of the latter pro 
duce, as well as on to the pilot bit 307 which forms the 
pilot hole D in advance of the expanded cutters 308. 
The turbine 309 rotates the entire bit 391, the fluid flowing 
outwardly through the expansible portion of the tool 301, 
or the pilot bit 367, or both, to remove the cuttings from 
the drilling region and carry them upwardly around the 
lower bit 30i, the hydraulic turbine 300 and around the 
string of casing A to the top of the hole. 

In the event that the bit cutters 333, 367 become dull, 
the pumping action may cease and a suitable overshot 
(not shown) lowered on a sand line or other wire line 
(not shown), the overshot becoming coupled to the upper 
head it of the plunger 57, in order to release the latch 
54 and elevate the mandrel 19 within the body 2 of the 
tool, thereby allowing the coupling members 17 to retract 
from the casing A and uncouple the latter from the casing 
shoe 10. The wire line is now elevated to withdraw the 
coupling mechanism C, the turbine 360 and the expand 
able tool 301 upwardly through the casing A to the top of 
the hole, the expandable cutters 308 of the tool shifting 
to their retracted position, as described in the above-identi 
fied Patent 2,863,641. 
Another tool 301 may now be attached to the lower 

end of the turbine 389, or the worn cutters 307, 393 re 
placed with sharp cutters, and the apparatus again lowered 
in the Well casing until the thrust ring 77 engages the Stop 
shoulder 78. The pumping of drilling mud, or other 
fluid, down through the casing string A will again effect a 
re-expansion of the coupling members 17 into the shoe 
slots 81, as Well as a rotation of the turbine 380, and ex 
pansion of the cutters 308 of the lower bit 301 outwardly, 
Whereupon appropriate drilling weight can be applied to 
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the cutters 337, 303 to continue the drilling of the well 
bore. 
The foregoing cycle of operation can be repeated as 

often as necessary to drill the hole B to the required 
depth. Of course, as drilling proceeds, additional sections 
of casing A are added at the top of the hole. After the 
drilling operation has been completed, the coupling appa 
ratus C, with the turbine 3099 and drill bit 361 attached 
thereto, are removed through the casing A to the top of 
the hole. The casing A may, if desired, be cemented in 
place. 

it is evident that the entire hole B can be drilled with 
out removing the casing, thereby saving substantially in 
round trips. 
Although the hole can be drilled without turning the 

casing A, since the turning effort is supplied by the hy 
draulic turbine 333, to insure against sticking of the cas 
ing in the well bore, it may be turned slowly during the 
drilling operation. 
The inventor claims: 
1. In combination: a string of pipe adapted to be low 

ered within a well bore; a coupling device movable lon 
gitudinally through said pipe and including an initially 
retracted coupling member; a well tool secured to said 
coupling device and depending therefrom and movable 
longitudinally through said pipe; said pipe having stop 
means therein at its lower portion; said coupling device 
having stop means above said coupling member engage 
able with said other stop means to locate said well tool 
Substantially below the lower end of said pipe and to 
prevent further downward movement of said coupling 
member relative to said pipe; fluid actuated means in 
cluding a tubular mandrel engageable with said coupling 
member for expanding said coupling member outwardly 
into coupling engagement with said pipe after engage 
ment of said stop means with each other; said fluid actu 
ated means being responsive to the pressure of the fluid 
in said pipe to expand said coupling member; said tubul 
lar mandrel communicating with said well tool and with 
the pipe above said mandrel to conduct fluid from said 
pipe through said mandrel to the interior of said well 
tool; Seal means between said coupling device and pipe 
preventing fluid flow therebetween when said stop means 
are engaged with each other to cause all of the fluid 
pumped down the pipe to flow through the tubular man 
drei into said weil too!; means for transmitting down 
Wardly directed thrust from said pipe to said coupling 
device and to Said tool; and means for retracting said 
collpling member from coupling engagement with said 
pipe to enable said coupling device and tool to be with 
drawn through said pipe to the top of the well bore. 

2. In combination: a string of pipe adapted to be low 
ered within a well bore; a coupling device movable lon 
gitudinally through said pipe and including an initially 
retracted coupling member; an apparatus including a drill 
bit Secured to said coupling device and depending there 
from and movable through said pipe; a whipstock re 
leasably attached to said apparatus and movable through 
Said pipe; Said pipe having stop means therein at its 
lower portion; said coupling device having stop means 
above said coupling member engageable with said other 
stop means to locate said drill bit and whipstock sub 
stantially below the lower end of said pipe and to pre 
vent further downward movement of said coupling mem 
ber relative to Said pipe; fluid actuated means including 
a tubular mandrel engageable with said coupling member 
for expanding said coupling member outwardly into cou 
pling engagement with said pipe after engagement of said 
stop means with each other; said fluid actuated means 
being responsive to the pressure of the fluid in said pipe 
to expand said coupling member; said tubular mandrel 
communicating with said apparatus and with the pipe 
above said mandrel to conduct fluid from said pipe 
through said mandrel to the interior of said apparatus 
and its drill bit; seal means between said coupling device 
and pipe preventing fluid flow therebetween when said 
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stop means are engaged with each other to cause all of 
the fluid pumped down the pipe to flow through the 
ttribuiar rnandre into saidi aparatus; means for transmit 
ting downwardly directed thrust from said pipe to said 
coupling device and to said drill bit and whipstock; and 
eans for retracting said coupling member from coupling 

engagement with said pipe to enable said coupling device 
andi diri il bit to be withdrawn through said pipe to the 
top of the wel bore. 

3. in cornbination: a string of pipe adapted to be low 
ered within a well bore; a coupling device movable lon 
gitidially through said pipe and including an initially 
retracted coupling member; a core bit apparatus secured 
to said coupling device and depending therefrom and 
movable longitudinally through said pipe; said pipe hav 
ing stop neans therein at its lower portion; said coupling 
isvice having stop means above said coupling member 
engageable with said other step means to locate said core 
bit agparatus substantially below the lower end of said 
pipe and to prevent further downward movement of said 
coiliping member relative to said pipe; fluid actuated 
means including a tubular inandrel engageable with said 
coupling member for expanding said coupling member 
outwardly into coupling engagement with said pipe after 
engagement of said stop means with each other; said 
fiuid actuated means being responsive to the pressure of 
the fluid in said pipe to expand said coupling member; 
said tubular mandrel communicating with said core bit 
apparatus and with the pipe above said mandrel to con 
dilct fuid from said pipe through said maindrel to the 
iinterior of said core bit apparatis; seal means between 
said coupling device and pipe preventing fluid flow there 
etween when said stop means are engaged with each 

other to cause all of the fluid pumped down the pipe to 
fiow through the tubular mandrei into said core bit ap 
paratus; lineans for transmitting downwardly directed 
thrust from said pipe to said coupling device and to sai 
core bit apparatus; and means for retracting said cou 
piing member froin coupling engagement with said pipe 
to enable said couping device and core bit apparatus to 
be withdrawn through said pipe to the top of the well 
bore. 

4. In combination: a string of pipe adapted to be low 
ered within a well bore; a coupling device movable lon 
gitudinally through said pipe and including an initiaily 
retracted coliping member; a fiuid turbine secured to 
said coupling device and depending therefrom and nov 
able longitudinally through said pipe; a drill bit secure 
to said turbine; said pipe having stop means therein at 
is iower portion; said coupling device having stop means 
above said cougling member engageable with said other 
stop means to locate said filiid turbine and drill bit sub 
stantially beiow the lower end of said pipe and to prevent 
further downward movement of said coupling member 
relative to said pipe; fluid actuated means including a 
tubular mandrei engageable with said coupling member 
for expanding said coupling member outwardly into coli 
piing engagement with said pipe after engagement of said 
stop means with each other; said fluid actuated means 
being responsive to the pressure of the fuid in said pipe 
to expand said coupling member; said tubular mandrel 
communicating with said fluid turbine and with the pipe 
above said mandrel to conduct fluid from said pipe 
through said mandrel to the interior of said fluid turbine 
to rotate the same and the drill bit secured thereto; seal 
means between said coupling device and pipe preventing 
fluid flow therebetween when said stop means are engaged 
with each other to cause all of the fluid pumped down 
the pipe to flow through the tubular mandrel into said 
fluid turbine; means for transmitting downwardly di 
rected thrust from said pipe to said coupling device and 
to said turbine and drill bit; and means for retracting 
said coupling member from coupling engagement with 
said pipe to enable said couping device and said turbine 
and drii bit to be withdrawn through said pipe to the top 
of the weli bore. 
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5. In combination: a string of pipe adapted to be low 

ered Within a well bore; a coupling device innovable lon 
*m gitudinally through said pipe and including an initially 

retracted coupling member; drill pipe secured to said cou 
pling device and depending therefrom; a drill bit secured 
to said drill pipe; a whipstock releasably attached to said 
drill pipe and movable through said string of pipe; said 
string of pipe having stop ineans therein in its lower por 
tion; said coupling device having stop leans above said 
coupling member engageable with said stop means to 
locate said drill pipe, whipstock and driil bit substantially 
below the lower end of Said string of pipe and to prevent 
flirther downward movement of said coupling member 
relative to said pipe; fluid actuated means including a 
tubular mandrel engageable with said coupling member 
for expanding said coupling member outwardly into coll 
piling engagement with said string of pipe after engage 
ent of said stop means with each other; said fluid 

actuaticd aeans being responsive to the pressure of the 
fluid in said pipe to expand said coupling member; said 
Étabular anandrel communicating with said drill pipe and 
with the string of pipe above said mandrel to conduct 
iuid fron said string of pipe through said mandirel to 
the interior of said drill pipe and to said drill bit; seal 
means between said coupling device and pipe preventing 
filid flow therebetween when said stop means are en 
gaged with each other to cause all of the fluid pumped 
down the pipe to flow through the tubular mandrel into 
said drill pipe; means for transmitting downwardly di 
rected thrust from said string of pipe to said coupling 
device aid to saidi dirilii pipe, drili bit and whipstock; andi 
means for retracting said couping raember from coupling 
engagement with said string of pipe to enable said cou 
ping device, driil pipe and drill bit to be withdrawn 
through said string of pipe to the top of the well bore. 

6. In combination: a string of pipe adapted to be low 
ered within a wei bore; a coupling device movable longi 
tudinally through said pipe and including an initially re 
tracted coupling meinber; a well tool secured to said cou 
piing device and depending therefrom and movable lon 
gitudinaliy through said pipe; said pipe having stop means 
therein at its lower portion; said coupling device having 
stop means above said coupling member engageable with 
said other stop raeans to locate said well tooi substan 
tially below the lower end of said pipe and to prevent 
further downward movement of said coupling member 
relative to said pipe; fuid actuated means including a tu 
bular mandrei engageable with said coupling member for 
expanding said coupling member outwardly into coupling 
engageinent with said pipe after engagement of said stop 
means with each other; said fluid actuated means being 
responsive to the pressure of the fluid in said pipe to ex 
pand said coupling member; said tubular mandrei corn 
alinicating with said well tool and with the pipe above 
Said mandrei to conduct fluid from said pipe through said 
finandrel to the inierior of said well tool; seal means be 
tween said coupling device and pipe preventing fluid flow 
erebetween when said stop means are engaged with 

each other to cause all of the fluid pumped down the 
pipe to fiow through the tubular mandrel into said well 
tool; means for transmitting downwardly directed thrust 
from Said pipe to said couping device and to said tool; 
means for retracting said coupling member from coupling 
engagement with said pipe to enable said coupling device 
and tool to be withdrawn through said pipe to the top 
of the Welli bore; and cutter means on said coupling mem 
er having an effective cutting diameter greater than the 

outside diameter of said pipe when said coupling member 
is in expanded position. 

7. In combination: a string of pipe adapted to be low 
ered within a well bore; a coupling device movable longi 
tudinally through said pipe and including an initially 
retracted collpling member; an apparatus including a drill 
bit sectired to said coupling device and depending there 
from and movable through said pipe; a whipstock re 
leasably attached to said apparatus and movable through 
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said pipe; said pipe having stop means therein at its lower 
portion; said coupling device having stop means above 
said coupling member engageable with said other stop 
means to locate said drill bit and whipstock substantially 
below the lower end of said pipe and to prevent further 
downward movement of said coupling member relative to 
said pipe; fiuid actuated means including a tubular man 
drel engageable with said coupling member for expand 
ing said coupling member outwardly into coupling en 
gagement with said pipe after engagement of said stop 
means with each other; said fluid actuated means being 
responsive to the pressure of the fluid in said pipe to 
expand said coupling member; said tubular mandrel com 
municating with said apparatus and with the pipe above 
said mandrel to conduct fluid from said pipe through said 
mandrel to the interior of said apparatus; seal means 
between said coupling device and pipe preventing fluid 
fioW therebetween when said stop means are engaged with 
each other to cause all of the fluid pumped down the pipe 
to flow through the tubular mandrel into said apparatus; 
means for transmitting downwardiy directed thrust from 
Said pipe to said coupling device and to said drill bit and 
whipstock; means for retracting said coupling member 
from coupling engagement with said pipe to enable said 
coupling device and drill bit to be withdrawn through 
said pipe to the top of the well bore; and cutter means 
on said couping member having an effective cutting diam 
eter greater than the outside diameter of said pipe when 
Said coupling member is in expanded position. 

8. In combination: a string of pipe adapted to be 
lowered within a well bore; a coupling device movable 
longitudinally through said pipe and including an initially 
retracted coupling member; a core bit apparatus secured 
to Said coupling device and depending therefrom and 
movable longitudinally through said pipe; said pipe hav 
ing stop means therein at its lower portion; said coupling 
device having stop means above said coupling member 
engageable with said other stop means to locate said core 
bit apparatus Substantially below the lower end of said 
pipe and to prevent further downward movement of said 
coupling member relative to said pipe; fluid actuated 
means including a tubular mandrel engageable with said 
coupling member for expanding said coupling member 
outwardly into coupling engagement with said pipe after 
engagement of said stop means with each other; said fluid 
actitiated means being responsive to the pressure of the 
fluid in said pipe to expand said coupling member; said 
tubular mandrel communicating with said core bit appa 
ratus and with the pipe above said mandrel to conduct 
fluid from said pipe through said mandrel to the interior 
of Said core bit apparatus; seal means between said cou 
pling device and pipe preventing fluid flow therebetween 
when said stop means are engaged with each other to 
cause all of the fluid pumped down the pipe to flow 
through the tubular mandrel into said core bit apparatus; 
means for transmitting downwardly directed thrust from 
Said pipe to said coupling device and to said core bit 
apparatus; means for retracting said coupling member 
from said coupling engagement with said pipe to enable 
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said coupling device and core bit apparatus to be with 
drawn through said pipe to the top of the well bore; and 
cutter means on said couping member having an effective 
cutting diameter greater than the outside diameter of said 
ipe when said coupling member is in expanded position. 
9. In combination: a string of pipe adapted to be low 

ered within a weii bore; a coupling device movable lon 
gitudinally through said pipe and including an initially 
Tetracted coupling member; a fluid turbine secured to said 
coupling device and depending therefrom and movable 
longizudinally through said pipe; a drill bit secured to said 
turbine and haying initially retracted cutters thereon ex 
pandible laterally outwardly, said cutters when in re 
tracted position enabling said drill bit to be moved longi 
tudinally through said string of pipe; means for expand 
ing said cutters lateraliy outwardly to drill a hole diam 
efter greater than the outside diameter of said pipe; said 
pipe having stop means thereon at its lower portion; said 
coupling device having stop means above said coupling 
member engageable with said other stop means to locate 
said fluid turbine and drill bit substantially below the 
lower end of said pipe and to prevent further downward 
movement of said coupling member relative to said pipe; . 
fluid actuated neans including a tubular mandrel engage-- 
able with said coupling member for expanding said cou 
pling meinber outwardly into coupling engagement wit 
Said pipe after engagement of said stop means with each 
other; said fluid actuated means being responsive to the 
pressure of the fluid in said pipe to expand said coupling 
member; said tubular mandrel communicating with said 
fillid turbine and with the pipe above said maridrel to 
conduct fiuid from said pipe through said mandrei to the 
interior of said fluid turbine to rotate the same and the 
drill bit secured thereto; seal means between said coupling 
device and pipe preventing fluid flow therebetween when 
Said stop means are engaged with each other to cause all 
of the fluid pumped down the pipe to flow through the 
tubular mandrel into said fluid turbine; means for trans 
mitting downwardly directed thrust from said pipe to 
Said coupling device and to said turbine and drill bit; and 
means for retracting said coupling member from coupling 
engagement with said pipe to enable said coupling device 
and said turbine and drill bit to be withdrawn through 
said pipe to the top of the well bore. 
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