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SIDE WALL SAMPLER 

Paul Dean Cornelius, Hollydale, Calif., assignor to 
Byron Jackson Co., Vernon, Calif., a corpora 
tion of Delaware 

Application March 7, 1949, Seria No. 80,058 
(Cl. 255-1.4) 36 Claims. 

1. 
This invention relates generally to well drilling 

apparatus and is particularly directed to im 
provements in coring or Sampling devices for 
taking a formation sample from the side Wall 
Of a Wellbore. 
In recent years there has been a trend in the 

art of drilling oil and gas Wells toward con 
pletion of the drilling from the surface to the 
total depth without interruption, thereby avoid 
ing expensive standby time previously required 
While cores or formation samples Were obtained. 
After such drilling operation is completed and 
while the well bore yet contains drilling fluid, 
the entire length of the uncased bore is elec 
trically logged in order to select the most prom 
ising strata for production of oil or gas. From 
the information produced by the electrical log 
ging devices the operator may then utilize a side 
wall sampler for obtaining cores from the side 
Walls of the bore hole in the regions of the po 
tentially productive formation. While this prac 
tice of drilling to the full depth before taking 
cores is efficient in that it involves a minimum 
amount of time at the least expense, it does re 
quire that a reliable sampling tool be available 
for extracting formation Samples from the side 
wall of the well bore, which samples will be 
suitable for complete geological analysis. It is 
the primary object of the present invention to 
provide such a side wall sampling tool of novel 
and improved construction. 

Side wall sampling devices heretofore used in 
field conditions are of three types: . . 

(1) Punch types. These usually employ a core 
receiving tube having One end pivotally secured to 
the lower end of a drill string and arranged to be 
projected without rotation into the side wall SO 
as to punch or tear out a fragment thereof upon 
vertical movement of the drill String. A serious 
disadvantage of the punch type sampler is that it 
is limited to use with well formations which are 
comparatively soft. Another difficulty is that the 
samples obtained are usually so crushed and 
broken that a full geological analysis is difficult 
to obtain. Another disadvantage with the punch 
core sampler is that the sample it obtains lies im 
mediately adjacent the bore of the hole and not 
remote therefrom so that the sample may be con 
taminated by the action of the drilling fluid. 

(2) Hollow bullet types. Devices of this type 
fire one or more hollow bullets which may be re 
trieved after they have been fired into the side 
wall at the desired level. This type or sampler 
apparatus is Subject to the same disadvantages 
as the punch type. Furthermore, it yields a 
sample of even Smaller size. 
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(3) Rotary types. These have commonly ena 
ployed a rotary core bit and sample-receiving 
tube which are rotated by the drill string. Ordi 
narily a non rotary housing is releasably anchored 
within the well bore at the lower end of the drill 
string and serves as a guide for the rotary core 
bit. This type of sampler yields the best core for 
geological analysis and it is capable of operation 
in hard formations. A disadvantage of this type 
of sampler as heretofore employed is that the 
drill string must necessarily be rotated at a rela 
tively slow rate in order to avoid excessive move 
ment of the nonrotary housing at the lower end 
of the drill String. Considerable time is thus re 
quired to cut a sample from the side wall of the 
bore hole. Since the sample undergoing extrac 
tion is exposed to the drilling fluid it is subject 
to considerable contamination. Furthermore, 
side walls samplers of the rotary type have here 
tofore been constructed so that an accidental in 
crease in pressure of the wall fluid night result 
in Sticking Of the sample-taking tube in the for 
mation. In such devices the tube sometimes be 
comes so tightly wedged in the formation that it 
cannot be removed by a wire line or by the drill 
pipe. Thus an expensive fishing job may be re 
quired. Other types of rotary Side Wall samplerS 
have been proposed and among these is a type 
embodying a rotary sampling tool driven by a 
prime mover positioned in the well as distin 
guished from rotation by the drill pipe. How 
ever, in this proposed construction the sampling 
tool is not retrievable while leaving the prime 
mover in the hole, and hence the drill string must 
be withdrawn and reinserted section by section 
for each sample obtained. The limitations and 
disadvantages enumerated above are avoided by 
devices employing my present invention, which 
devices are capable of extracting relatively long 
samples suitable for complete geological analysis 
from hard or Soft Strata, on the side Wall of the 
well bore in a minimum amount of time. Accord 
ingly, one of the principal objects of this inven 
tion is to provide a novel side wall sampling tool 
for wells capable of extracting from formations a 
core in its natural undisturbed condition and of 
sufficient size for geological examination. A re 
lated object is to provide a novel tool of this type 
capable of extracting a formation sample which 
is laterally displaced a Sufficient distance from 
the side wall of the well bore so as to be substan 
tially uncontaminated by the drilling fluid con 
tained within such wellbore. 

. More particularly it is an object of this inven 
tion to provide side wall sampling apparatus re 
trievable on a wire line through the interior of 
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the drill pipe and having a coring tool adapted 
to be rotated by power means at the lower end 
of the drill string. 
Another object is to provide drilling apparatus 

for use in a bore hole and having a prime nover 
mounted in a housing carried on the pipe string, 
the prime mover being adapted to rotate a cut 
ting tool retrievable through the drill string. 
Another object is to provide improved means 

for advancing and retracting the coring tool and 
sample-receiving tube. 
Another object is to provide a novel form of 

signal means for indicating when the coring de 
vice has been advanced and fully retracted into 
the retrievable assembly. 
Another object is to provide a novel form of 

sample tube which is particularly well adapted 
to transmit both torsion and axial forces to the 
coring bit. 
Another object is to provide a side wall Sam 

pling device having a sealed mechanism actuated 
by pressure of drilling fluid, yet sealed from con 
tact therewith. 
A further object is to provide a valve device 

at the lower end of the sampling apparatus 
which functions to maintain a back preSSure of 
well fluid on the mechanism in order that the 
advancing and retracting means for the Coring 
tool may function without danger of sticking 
while in its extended position. 
Other and more detailed objects and advan 

tages will appear hereinafter. 
In the drawings: 
Figure 1 is a longitudinal sectional view partly 

broken away showing a preferred embodiment 
of my invention, the central retrievable portion 
thereof being shown in elevation. This figure is 
separated into three portions in order that the 
entire length may be shown in convenient size. 
It will be understood that Figure lb shows that 
portion of the device between the lower end of 
Figure la and the upper end of Figure c. 
Figure 2 is a sectional view similar to Figure lic 

showing the positioner device and the rotary 
coring toolin extended position. 

Figure 3 is a longitudinal sectional elevation 
partly broken away and showing details of Con 
struction of the inner retrievable assembly. 
This figure is separated into three parts, 3d, 3b 
and 3c in the manner similar to that described in 
connection with Figure 1. 
Figure 4 is an enlarged Sectional elevation. Of 

a portion of the retrievable assembly shown in 
Figure 3b with internal parts moved to a different 
position. 

Figure 5 is a sectional view similar to Figure 4 
but with the internal parts moved to a different 
position. 

Figure 6 is a Sectional view similar to Figures 
3a and 3b showing the internal parts in posi 
tion for signaling that the Coring tool has con 
pleted its cycle and is in retracted position. 

Figure 7 is an exploded view of certain of the 
parts illustrated in Figure 3b. 
Figure 8 is a longitudinal Sectional view show 

ing the core bit, core tube and Sample tube as 
Sembly, 
Figure 9 is a transverse sectional view taken 

substantially on the lines 9-9 as shown in Fig 
ure 8. 

Figure 10 is a transverse sectional View taken 
substantially on the lines í 0-Í0 as shown in 
Figure2. 

Figure 11 is a transverse Sectional view taken 
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4. 
substantially on the lines - as shown in 
Figure 3d. 
Figure 12 is a transverse sectional view taken 

substantially on the lines 2-2 as shown in 
Figure 3b. 
Figure 13 is a longitudinal sectional view show 

ing a modification. 
Figure 14 is a perspective view showing a crank 

and the use thereof in setting the internal mech 
anism of the retrievable assembly prior to use. 

Referring to the drawings, the Sectional String 
of pipe O extends into a well bore and is 
connected to a Sub 2 at its lower end. The Sub 
in turn...is attached to the upper end of a body 
or housing 3 which encloses the side Wall Sam 
pling device. The housing 3 may be composed 
of Several sections 4, 5, 6, 7 and 8 threaded 
together end to end. A portion of the housing en 
closes a turbine unit generally designated 9. 
This turbine unit is driven by a flow of mud fluid 
and acts to rotate a retrievable core barrel aS 
sembly 20. The lower end of the assembly 20 is 
provided with a core bit 2 which may be hy 
draulically projected laterally through a side win 
dow 22 in a housing section and into the forma 
tion adjacent the well bore. A core cut from 
the formation is then retracted with the bit 2 
back into the interior of the housing. The as 
sembly. 20 including the core bit 2 and core may 
then be retracted as a unit on a Wire line up 
wardly through the bore 23 of the pipe string 9. 
The core is extracted and the assembly 20 may be 
lowered into the hole on a wire line and addi 
tional cores taken without requiring that the 
housing. 3 be removed from the well hole. 

Referring more particularly to the detailed con 
struction of a preferred embodiment of my inven 
tion, the retrievable assembly 20 is adapted to be 
received within the housing 3. A shoulder on 
the assembly rests on an annular abutment 8 
provided on the rotary sleeve 9. The sleeve 9 is 
carried on the thrust bearing 24 and constitutes 
the rotor of the turbine generally designated 9. 
This turbine 9 includes a plurality of stator 
rings 26 and a plurality of rotor rings 2 arranged 
in alternate relationship. The blades 23 on the 
stator rings 26 are curved in one direction and 
the blades 29 On the rotor rings 2 are curved 
in the other direction, as clearly shown in Figure 
lb. Each of the Stator rings is provided With a 
lower internal thread 30 adapted to engage an 
upper external thread 3 on the adjacent stator 
ring. The Support ring 32 for the bearing 24 
is threaded to the lowermost stator ring 26 and 
rests on the shoulder 33 provided at the upper 
end of the housing section f6. A collar 34 rests 
On the uppermost stator ring 26 and confines the 
Outer rim of a screen 35 against a shoulder 36 on 
the lower end of the housing Section 4. From 
this description it will be understood that the 
housing section f 5 encloses the turbine 9 and 
Confines the stator rings 26 between shoulders on 
the housing Sections f4 and f6. 
Means are provided for moving the housing 

3 away from a central position within the well 
bore and for crowding it against the side wall 
of the well bore. As shown in the drawings, this 
means includes the housing section 8 which 
comprises a cage for the positioner unit gener 
ally designated 37. A sliding head 38 is provided 
With a piston 39 at its upper end and a flange 
40 at its lower end which are adapted to slide 
Within the central axial bore 4. One or more 
Seal. rings 42 may be provided on the piston 39. 
A Wedge cam 43 is pivotally secured to the cage 
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A8 by means of the pivot bolt 44. The wedge 
can 43 is also pivotally connected to a cross 
head member 45 having cylindrical ends 46 
adapted to roll on parallel horizontal guides 47 
provided on the sliding head 38. The arrangement 
Of partS is Such that downward movement of the 
head 38 within the cage 8 acts to move the cam 
member from the retracted position shown in 
Figure ic to the extended position shown in Fig 
ure 2. In the latter position the operative sur 
face 48 On the can member engages the side 
Wall of the well bore on one side, thereby dis 
placing the cage 8 into contact with the side 
Wall on the other side of the bore hole if. In 
the latter position the side opening window 22 
in the housing Section 7 lies adjacent the side 
Wall Of the bore hOlle, 
DOWinWard notion of the silding head 38 is re 

Sisted by means of the coil spring 49 positioned 
at the lower end of the bore 4 . The spring 49 
is positioned on a support collar 50 held in place 
by means of a retaining ring 5. The lower end 
of the cage f8 is attached to a hollow plug 52. 
A replaceable bushing 53 is mounted in the pis 
tOn 39 and provided with a central opening 52. 
The Opening 52 is closed by a flapper valve 54 
pivotally Supported at 55 and maintained in 
closed position by means of a relatively weak coil 
Spring 55. When a supply of fluid under pres 
Sure is delivered to the space 57 above the pis 
tOn 39, the flapper valve 54 immediately opens 
and allows fluid to pass through the opening 
52 and downwardly into the interior of the head 
38. The fluid passes outwardly through the 
WindoW 58 through which the cam member 43 
Operates and also passes downwardly through the 
Openings 59 and 60 into the bore hole . The 
Opening 52 is proportioned to allow a relatively 
Small rate of flow of well fluid without offering 
back pressure sufficient to depress the piston 39. 
When the rate of flow of well fluid is sufficiently 
high to actuate the turbine 9, the back passage 
ca. USed by the restricted orifice 52 is Sufficient to 
depreSS the Sliding head 38 and extend the cam 
member 43 through the window 58. The function 
Of the flapper valve 54 is to prevent detritus in 
the Well hole from passing upwardly into the 
interior of the upper housing sections when the 
housing 3 is initially lowered into the hole on the 
end of the pipe string 0. 
In order to prevent excessive back pressure in 

the Space 57 and thereabove, a relief valve assem 
bly is provided on the piston 39. As shown in the 
drawings, this valve assembly includes a replace 
able seat 6f cooperating with a valve head 62 
which is guided for movement by means of lat 
eral fins 63. The valve head is carried on a valve 
Stem 64 slidably mounted for movement within 
a guide 65 provided on the head 38. A coil 
Spring 66 acts resiliently to maintain the valve 
head 62 in sealing relationship with respect to 
the valve seat 6. When the pressure differen 
tial across the piston 39 exceeds a predetermined 
value the valve head 62 moves downwardly to 
permit fluid to flow through the central opening 
in the Seat 6. 

Referring particularly to the construction of 
the retractable assembly 20, the pulling plug 70 
is provided with a shoulder 1l for engagement by 
a conventional overshot (not shown). This plug 
is attached to the upper end of the signal body 72 
by means of threads 73 and pins 74. The lower 
end of the signal body T2 is connected by threads 
75 to the upper end of the cylindrical pipe 76. 
An annular pistOn 77 is slidably mounted within 
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6 
the cylindrical bore 78 of the pipe 6 and is pro 
Wided with one or more sealing rings 9 and 80. 
A tube 8 extends centrally through the piston 
and is sealed therewith by means of the inner 
seal ring 80. The annular piston moves down 
Wardly with respect to the stationary pipe 6 and 
tube 8 when mudfluid under pressure enters the 
lateral port 95 in the pipe 76 and passes into the 
space 82 above the annular piston 77. The piston 

is thus free-floating and its function is to Sep 
arate mud fluid in the Chamber 82 from oii con 
tained in the chamber 83 below the piston . 
The tube 8 is threadedly connected at its upper 
end to the signal rod 84 which is slidably mount 
ed within the signal body 2. The rod 84 and its 
mounting are more fully described hereinafter. 
The lower end of the pipe 6 is connected by 

threads 85 to the driving body section 86. Pivoted 
dogs 87 are mounted in recesses 88 on the body 
86, and compression springs 89 are provided to 
move the dogs in a direction to project the driv 
ing edges 90 thereof outwardly beyond the pe 
riphery of the body 86. These dogs are adapted 
to engage Within notches formed on the tur 
bine rotor 9 to provide a driving engagement 
for rotating the retrievable assembly 29. The 
lower end of the body 86 is connected by threads 
92 to the shell 93 which encloses the relatively 
long coil Spring 94. 
The OWer end of the tube 8 is connected by 

thread 96 to the upper end of the Slotted member 
97. As clearly shown in Figure 7 this member 
is provided With a fange 88 and a doWinWardly 
extending cylindrical part 99 having a trans 
verse slot to formed therein. The slot OG re 
ceives a pair of upWardly extending lugs 
carried on the collar 2. A cylindrical skirt 3 
encircles the member 97 below the levei Of the 
flange 98 and is attached to the Slotted member 
97 by means of screw fittings 24. This skirt 
03 is provided with a pair of bayonet slots 05, 

each having an upper vertical portion f6, a cen 
tral horizontal portion I, and a lower down 
Wardly extending vertical portion 3. Radially 
extending pins 9 are threadedly Secured to cir 
culation tube which extends through the 
collar 02 and slotted member 9. The pins G9 
extend radially through openings provided in the 
collar 02 and project into the bayonet slots 05. 
The circulation tube O extends downwardly 
through the shell 93 and carries an abutment 
piece near its lower end. A forward piston 

2 is supported on the upper end of the spring 
94 and is slidably mounted within the cylindrical 
bore 3 of the shell 93. A bushing 4 fixed 
on the piston slidably receives the outer surface 
of the lower portion of the circulation tube 9. 
The feed pistOn 2 is caused to move down 

Wardly under hydraulic pressure delivered to 
the Space 5 in a manner described below. The 
piston moves downwardly within the bore 3, 
COmpreSSing the Spring 94, and eventually con 
tacts the abutment piece i? . This pulls the cir 
'culation tube if 0 downwardly and therefore 
moves the pins 9 downwardly within the upper 
portions 06 of the bayonet slot 5. A torsion 
Spring 6 having its lower end secured to the 
skirt O3 at has its upper end secured to the 
collar 02 at 8. A distance piece in the form 
of a sleeve 6a is positioned within the spring 
f 6. Accordingly, when the radial pins i39 enter 
One end of the horizontal portion of the bay 
onet slot 105, the torsion spring i 6 turns the 
collar f02 through approximately 90° and brings 
the lugs Of out of registry with the slot (). 
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Continued downward movement of the feed pis 
ton 2 causes the circulation tube 0 to move 
downwardly with it, and this action bringS the 
radially extending pins 09 down into the vertical 
portions fo8 of the bayonet slot 05. 
This continued downward movement of the 

circulation tube to brings, the lower tapered end 
9 of the large trigger collar 20 into contact 

with the inner portion of the latching lug 2. 
The collar f2) is attached to the circulation tube 
f || 0 by means of the piin 22. The latching lug 
2 is pivotally mounted on a vertical pin 23 

fixed on the upper end of the valve body 24, and 
it operates in a horizontal slot 25 formed in the 
valve body. As shown in Figures 4 and 12, when 
the lower tapered end 9 on the trigger collar 
22 engages one end of the latching lug 2, it 
moves the other end radially inwardly so that 
said other end no longer overlies the shoulder 26 
formed near the upper end of the valve housing 
f 27. The latching lug i 2 is arcuate in Shape SO 
that in its inoperative position it lies completely 
Within the annulus formed between the bore 28 
of the valve housing 27 and the external cylin 
drical surface of the valve body f24. When the 
arcuate latching lug 12 ? is in this inoperative 
position as shown by the dotted lines in Figure 
12, the valve body 24 is released for movement 
with respect to the valve housing 27. 
The valve body 24, valve housing 27, and 

associated parts comprise a four-way valve as 
Sembly generally designated 29. The function 
of this four-way valve assembly is to admit pres 
sure fluid above the feed piston to move it down 
wardly while exhausting fluid below the piston, 
and then When the feed piston has reached the 
lower end of its stroke to reverse the action So 
that the pressure fluid is applied beneath the 
piston and exhausted above it. As shown in the 
drawings, Figure 4 shows the passageways of 
the valve assembly 29 arranged to cause down 
ward movement of the feed piston 2. Oil un 
der presSuure from the chamber 83 below the 
barrier piston 77 passes downwardly through the 
interior of the body Section and into the passage 
way 30 formed in the upper end of the valve 
body 24. This passageway communicates by 
Way of port 3 with an annular groove 32 pro 
vided in the valve housing 27. This annular 
groove i 32 is also in communication with pas 
Sageway 33 formed in the valve housing 27 
and communicates with the space f5 above the 
feed piston 2. The space 34 below the feed 
pistOn 2 communicates by way of lateral port 
35 and longitudinal passage 36 formed in the 

wall of the shell 93 with the circumferential 
groove 3 formed in the valve housing f27 be 
tween the sealing rings 38. This annular groove 
is connected by lateral port 39 to annular groove 
40 formed in the outer Surface of the valve 
body 24. A port f4 connects this groove 40 
to the annular space 42 between the circulation 
tube and the valve body f24. A port 43 is 
provided through the wall of the circulation tube 

O. So that pressure fluid exhausting from the 
Space 34 below the feed piston f2 passes down 
Wardly through the interior of the tube O. 

Figure 5 shows the position of the passageway 
in the four-way valve assembly 29 correspond 
ing to delivery of pressure fluid to the space 34 
below the feed piston 2 and exhaust of pres 
Sure fluid from the space. If 5 above the feed 
piston f2. The valve body 24 is latched with 
respect to the valve housing 27 while the valve 
parts are in position to cause the feed piston 
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if 2 to move downwardly, but at the lower end of 
its stroke the circulation tube 0 is moved 
axially to trip the latching lug 2 and to re 
lease the valve body 24 for axial movement with 
respect to the valve housing 27. The valve body 
24 moves downwardly against the action of the 
compression Springs 44 because of the higher 
fluid pressure which exists within the Space 45 
as compared to the relatively low back pressure 
in the interior of the circulation tube 0 and 
hence in space 46. The spring 44 rests on a 
closure plug 48 threaded to the lower end of 
the valve housing 27. Upon release of the 
arcuate latch 2 the valve body f24 moves with 
a Snap action from the position shown in Fig 
ure 4 to the position shown in Figure 5. In the 
latter position passageway 33 connects the space 

5 for exhaust through the interior of the cir 
culation tube 0 by way of port 4, annular 
space f42, and port 43 in the wall of the cir 
culation tube 0. At the same time, pressure 
fluid is admitted from the space 45 above the 
four-way valve assembly 29 into the passage 
way 30 and ports 47 and 39. The pressure 
fluid then passes into ring groove 3 and into 
the passageway 36 formed in the wall of the 
shell 93. The pressure fluid energes through 
port 35 into the Space 34 below the piston f2. 
The passageway 36 may be formed in the 

Wall of the shell 93 in any convenient manner. 
I prefer to form a long V-shaped slot extending 
inwardly from the outer periphery of the shell 
93 and then to weld a cover strip over the outer 
portion of the slot to form the passageway 36. 
When the feed piston approaches the upper 

end of its stroke it engages the stop element 49 
which is fixed on the circulation tube and 
positioned within the space ! 15. This stop elle 
ment may comprise a pair of half rings mounted 
in a circular recess f. On the tube O and held 
in place by means of a retaining ring 5. Con 
tinued upward novement of the feed piston 2 
carries the stop element 49 and circulation tube 

0 upwardly therewith. Upward motion of the 
feed piston continues until the upper surface of 
the stop element 49 engages the lower side 52 
Of the closure collar 48. The fluid pressure 
which acts to move the feed piston downwardly 
applies an equal force tending to raise the re 
trievable assembly 20 upwardly away from the 
Supporting shoulder 8. However, this force is 
overbalanced by the weight of the assembly plus 
the relatively large downward force applied to 
the assembly by the pressure of the mud fluid 
within the interior of the drill string 0. The 
result is that the sleeve 9 of the retrievable as 
Sembly 20 remains in position while the core bit 
2 is advanced to the formation. 

Rotary motion transmitted from the turbine 
rotor 9 to the driving body 86 through the pivoted 
lugs 8 reaches the feed piston f2 through the 
sleeve 93 and the long coil spring 94. The coil 
Spring 94 therefore provides a resilient drive for 
rotating the feed piston and its associated parts 
as well as for assisting in returning the feed 
piston 2 to its upper position. A hollow piston 
rod 53 extends downwardly from the feed piston 
and through the interior of the coil spring 94. 
The hollow piston rod 53 is slidably received in 
bore 5 in the closure 55 attached to the lower 
end of the shell 93. A seal ring 56 prevents 
leakage between the closure and hollow piston 
rod. The projecting end 57 of the hollow piston 
rod 53 is threadedly connected to a driving 
collar 58. The driving collar 58 is threadedly 
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connected at 59 to the core-taking unit gen 
erally designated 60. This unit 60 includes a 
pair of mounting members 6 secured to the 
opposite ends of a metallic coil spring 62. The 
upper member 6 f is threadedly engaged with 
the driving collar 58. The spring 62 is im 
bedded in a cylindrical sheath of rubber 64 to 
form an integral resilient tube 63. 
An annular core-cutting bit 2 of any preferred 

design is threaded to the member í 63 at 1 65. 
This annular core-cutting bit may be provided 
With the usual formation-engaging teeth 65. 
Any preferred form of core catcher assembly 8 
may be provided. As shown in the drawings this 
core catcher assembly includes a ring 68 having 
a plurality of fingers 69 pivotally attached 
thereto at 76. It is the function of the fingers 
69 to prevent a core from moving out of the 

interior of the core-taking assembly 60 once 
it has entered. 
A core-receiving tube 7 is fastened on a col 

lar 2 which is in turn secured on the ring 73. 
The latter ring is fixed with respect to the ring 
68. The tube T is composed of interlocking 

Spiral pieces which form a flexible and fluid-tight 
receiver for the core. The upper end of the flex 
ible tube f carries a valve body 74 having a 
ball 5 adapted to rest on a seat T6. The ball 
f75 acts as a check-valve to prevent pressure 
from being applied to the upper end of the core 
receiving flexible tube 7. Any fluid pressure 
in this region would act to impede the entrance 
Of the core into the tube 7. 
The driving collar f58 is slidably received with 

in the bore 77 of the tail pipe 78 which extends 
from the curved footpiece T9 to the supporting 
aSSembly 32 for the thrust bearing 24. The 
curved passage f80 in the footpiece T9 communi 
cates With the side opening window 22 described 
above. An insert member 8 may be mounted 
in the lower end of the curved passage and pro 
Wided With an inner rubber sleeve 82 to resist, 
wear. As the rotating hollow piston rod f 53 
moves downwardly within the tail pipe 78 it 
causes the resilient tube 63 to rotate and to 
nove outwardly through the Window 22. The 
coring head 2 drills into the formation, leaving 
a Stationary central axial core projecting into 
the flexible core-receiving tube . . The driving 
tube 63 must be sufficiently flexible to rotate 
within the curved footpiece T9, must carry ade 
quate torque for turning the bit 2 f, and must 
carry axial load for forcing the bit 2 into the 
formation. I have found that the tube S3 com 
posed of a metallic coil spring imbedded within 
a cylindrical rubber sheath performs these vari 
OliS functions in a highly satisfactory manner. 
The service on this part is severe, and it is 
absolutely essential that no fractures or failures 
Occur. The particular construction illustrated 
has been found to give excellent results in actual 
tests. At the end of a long period of service the 
cubber-metal bond may be broken or the rubber 
itself may rupture; at such time the old rubber 
may be burned off and new rubber may be molded 
about the spring. 
Mud fluid is supplied to the cutting bit 2 as 

is customary in rotary well drilling practice. 
This nud fluid enters the screen 83 provided 
On the signal body i2 and passes inwardly 
through ports S8 and 85. The mud fluid then 
passes through the restriction bean 86 and 
enters the upper end of the tube 8. The lower 
end of this tube is in communication with the 
upper end of the circulation tube 9 and hence 
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mud fluid passes downwardly through the fitting 
87 at the lower end of the tube O. The mud 

fluid then passes through the hollow piston rod 
53 and into the interior of the flexible driving 

tube 63. The check valve 75 prevents entrance 
of mud fluid into the interior of the core-receiv 
ing flexible tube 7. The mud fuid therefore 
passes through the annular space 88 between 
the tubes if and 63 and through passageways 
89 formed in the coring head 2 and reaches 
the teeth 66 through openings 99. As the 
core enters the core-receiving tube 7, pressure 
is not developed within the upper end of the tube 
fill because the check valve allows any fluid 
therein to escape. 
When the feed piston has noved to the lower 

end of its travel and then has fully retracted as 
explained above, the flexible driving tube 63 
and Coring head 2 are withdrawn back into the 
interior of the housing 3. Means are provided 
for Signaling to the operator at the ground Sur 
face when this cycle has been completed. As 
shown in the drawings, this means includes a 
restriction valve generally designated 9. This 
Valve acts to restrict the flow of mud fluid en 
tering the device from the Sub 2 when the core 
taking cycle has been completed. The restric 
tion in the circulation path is reflected by an 
increase in preSSure at the Surface, and this is 
indicated on a pressure gage (not shown). When 
the preSSure Suddenly increases the operator is 
informed that the core-taking cycle has been 
completed. An overshot (not shown) is then 
lowered into the well pipe O on a wire line to 
engage the pull plug () and the entire retrievable 
asSembly 2 is withdrawn as a unit. 
The Signal Operating means shown in the 

drawings includes the latching parts 92 and 93 
which are Substantially duplicates. As shown in 
Figures 3a, 6 and 11, each of these parts is sub 
Stantially U-shaped with one leg of each engag 
ing within the opening of the other. Coil springs 
94 are confined within the parts í 92 and 93 

and act, resiliently to maintain them in retracted 
position. The latching parts are arranged to 
operate in a cross-slot 95 provided in the signal 
body 2 and are arranged to underlie an internal 
shoulder 96 formed on the signal valve 97. 
When the latching parts are retracted as shown 
in Figure 6 so that they no longer underlie the 
shoulder 96, the signal valve 97 drops by gravity 
and by the velocity effect of the mud fluid stream 
passing through the restricted opening 98 
formed in the insert piece 99. A coil spring 29 
may be used if desired to supplement the action 
of gravity and of the nuld fluid stream to move 
the Signal valve from the inoperative position 
ShoWin ill Figure 3d to the operative position 
shown in Figure 6. A bulbous rubber sleeve 20 
may be fixed on the valve 9, and this sleeve 
closely approaches the diameter of the Opening 
98 but does not completely fill it so that when 
the signal waive 9 is in the position shown in 
Figure 6 the flow of mud fluid is restricted but 
not entirely shut off. 

Means are provided for retracting the latch 
ing members 92 and 93, and as shown in the 
drawings this means includes a pointed pin 202 
fixed on the upper end of the signal rod 84. The 
signal rod is slidably mounted within the signal 
body 2 and is provided with a vertical slot 203 
for reception of a pin 204 fixed on the body 72. 
The slot, and pin cooperate to prevent relative 
rotary novenient between the rod 84 and body 
72. Since the rod 84 is carried on the upper end 



2,594,292 
1. 

of the tube 8 it moves as a unit thereWith. Up 
Ward movement of the rod 8 and hence of the 
rod 84 and latch actuating pin 202 is caused by 
upward movement of the circulation tube lo 
when the feed piston 2 returns to the upper 
end of its stroke. The downward movement of 
the feed piston resulted in movement of the lugs 
0 out of the slot 0) as described above and 

repositioning of the lugs fo in a position Out of 
registry with the slot 00. Accordingly, when 
the circulation tube if 0 is moved upwardly as 
the feed piston completes its operative cycle, the 
upper faces 205 of the lugs 0 engage the lower 
surfaces 206 on the cylindrical extension 99 of 
the member 9. 
of the feed piston 2, circulation tube 0 and 
lugs of serves to raise the member 97 and tube 
8. This in turn moves the signal rod 84 up 
wardly to cause the latch operating pin 202 to 
retract the latch members Í92 and í 93. The sig 
nal valve 97 then moves downwardly as de 
Scribed above to restrict the flow of mud fluid 
and thereby apprise the operator that the re 
tractable unit 20 is ready for removal through 
the pipe string O. 
When the retractable unit 20 reaches the sur 

face the core-taking unit 60 is removed from 
the driving collar 58 by disengaging the threads 
59. The core is then removed from the tube 

f7 for geological analysis. 
side of the body 86 is removed to permit intro 
duction of a new supply of oil or other hydraulic 
fluid into the space 83 below the barrier pis 
ton 8. A suitable tool such as, for example, 
the crank tool. 208 as shown in Figure 14, is in 
Serted through the Open lower end of the hollow 
piston rod 53. A laterally projecting part 209 
on the end of the tool. 208 is inserted into the 
bayonet slot 20 in the fitting f87 on the lower 
end of the circulation tube 9. 
turned to oppose the action of the torsion spring 

6 and a thrust is applied to move the laterally 
extending pins fo9 into the upper vertical por 
tions foe of the bayonet slots 05. This action 
resets the tool for use and in effect contracts the 45 
overall length of the tubes 0 and 8. A coil 
Spring 2 returns the valve latch 2 to its 
operative position. The signal valve f 97 is raised 
against the action of the coil spring 200 to per 
mit the latching members 92 and 193 to move 50 
OutWardly into the operative position. A new 
core-taking assembly 60 is threaded to the driv 
ing collar 58 and the tool is ready for lowering 
again into the pipe string 0 on a wire line. 
When the Supply of mud fluid is cut off at 

the Surface the positioner unit generally desig 
nated 37 moves back to its inoperative position 
as shown in Figure le. The pipe string may 
then be manipulated to present a new location 
for taking another core. This process may be 
repeated and as many side wall sample cores 
taken as desired without requiring that the pipe 
String to be removed from the well bore . 
My invention is not limited to devices for tak 

ing a core from formation adjacent a well bore, 
but may also be employed in connection with the 
drilling of lateral drainage holes in "tight' for 
nations, and may also be used for drilling holes 
in casing. When a hole is to be drilled in the 
casing the surface 48 on the wedge cam 43 is 
curved to fit the inner surface of the casing wall 
and may be serrated to prevent slipping. It will 
be understood that in this specification and 
claims the Words "bore hole' include either a 
cased or an uncased hole. In this connection the 
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devices may be used as a coring tool for taking 
a formation sample through the wall of the cas 
ing. In such cases the rotary bit first cuts a hole 
in the wall of the casing and is subsequently ex 
tended through the hole to take a core from the 
well formation. In the modified form of my 
invention illustrated in Figure 13, the barrier 
piston 77 is not used. Instead mud fluid enters 
through the port 95d and passes through the 
annular passage 229 into the Space 22. Mud 
fluid also passes inwardly through the screen 
83a and into the interior of the signal rod 84a 
through lateral ports 84a and 85a in the man 
ner described above. The remainder of the de 
vice in this modified form is Substantially the 
same as that previously described, and the Simi 
lar parts are designated by the same numeral 
with the Suffix (t. 
Having fully described my invention, it is to 

be understood that I do not wish to be limited 
to the details herein set forth, but my invention 
is of the full scope of the appended claims. 
I claim: 
1. Drilling apparatus for use in a bore hole, 

comprising in combination: a housing adapted 
to be secured to a pipe string and positioned with 
in the bore hole, a prime mover in the housing 
having a rotary drive element, and a retrievable 
drilling unit including a rotary cutting tool 
adapted to be lowered through the interior of 
the pipe string into driving relationship with 
Said drive element. 

2. Drilling apparatus for use in a bore hole, 
comprising in combination: a housing adapted 
to be secured to a pipe string and positioned With 
in the bore hole, a prime mover in the housing 
having a rotary drive element, a retrievable drill 
ing unit including a rotary cutting tool adapted 
to be lowered through the interior of the pipe 
string into the housing, the drive element and 
the drilling unit having cooperating parts pro 
viding a releasable driving connection whereby 
the retrievable drilling unit and cutting tool may 
be rotated by the rotary drive element. 

3, Drilling apparatus for use in a bore hole, 
comprising in combination: a housing adapted to 
be secured to a pipe string and positioned within 
the bore hole, a prime mover in the housing 
driven by pressure fluid Supplied through said 
pipe string, said prime mover having a rotary 
drive element, a retrievable drilling unit includ 
ing a rotary cutting tool adapted to be lowered 
through the interior of the pipe string into the 
housing, and cooperating parts on the drive ele 
ment and the drilling unit providing a releasable 
driving connection whereby the retrievable drill 
ing unit and cutting tool may be rotated by the 
rotary drive element. 

4. Drilling apparatus for use in a bore hole, 
comprising in combination: a housing adapted 
to be secured to a pipe string and positioned 
within the bore hole, a prime mover in the hous 
ing driven by pressure fluid Supplied through said 
pipe string, said prime mover having a rotary 
drive element, a retrievable drilling unit includ 
ing a rotary cutting tool adapted to be lowered 
through the interior of the pipe string into the 
housing, cooperating parts on the drive element 
and the drilling unit providing a releasable driv 
ing connection whereby the retrievable drilling 
unit and cutting tool may be rotated by the rotary 
drive element, and a fluid actuated feed element 
On the retrievable unit for advancing the cutting 
tool. 

5. Drilling apparatus for use in a bore hole, 
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comprising in combination: a housing adapted 
to be secured to a pipe string and positioned 
within the bore hole, a fluid driven turbine in 
the housing having a rotor, the turbine being 
driven by pressure fluid supplied through the 
pipe string, a retrievable drilling unit including 
a rotary cutting tool adapted to be lowered 
through the interior of the pipe string into driv 
ing engagement with the rotor, and a fluid actu 
ated feed element on the retrievable unit for ad 
vancing the cutting tool. 

6. Apparatus for securing a core sample from 
the formation adjacent a bore hole, Comprising 
in combination: a housing adapted to be Secured 
to a pipe string and positioned within the bore 
hole, a prime mover in the housing having a 
rotary drive element, a retrievable Sampling unit 
adapted to be lowered through the interior of 
the pipe string into the housing, cooperating 
parts on the sampling unit and drive element 
forming a releasable driving connection whereby 
the sampling unit may be driven by the rotary 
drive element, the sampling unit including a 
rotary coring tool and a feed element for advanc 
ing the coring tool into the formation. 

7. Apparatus for securing a core sample from 
the formation adjacent a bore hole, comprising 
in combination: a housing adapted to be secured 
to a pipe string and positioned within the bore 
hole, a prime nover in the housing having a 
rotary drive element, a retrievable sampling unit 
adapted to be lowered through the interior of 
the pipe String into the housing, Cooperating 
parts on the sampling unit and drive element 
forming a releasable driving connection whereby 
the sampling unit may be driven by the rotary 
drive element, the sampling unit including a 
rotary coring tool and a feed element for advanc 
ing and retracting the coring tool into and out 
of the formation. 

8. Apparatus for Securing a Core Sample from 
the formation adjacent a bore hole, comprising 
in combination: a housing adapted to be secured 
to a pipe string and positioned within the bore 
hole, a fluid-operated turbine in the housing hav 
ing a rotor driven by pressure fluid supplied 
through the pipe string rotor, a retrievable sam 
pling unit adapted to be lowered through the 
interior of the pipe string into the housing, co 
operating parts on the sampling unit and rotor 
forming a releasable driving connection. Whereby 
the sampling unit may be driven by the turbine 
rotor, the sampling unit including a rotary coring 
tool and a fluid-operated feed element for pro 
jecting and retracting the coring tool into and 
out of the formation. 

9. Apparatus for securing a core sample from 
the side wall of a bore hole, comprising in Com 
bination: a housing adapted to be secured to 
a pipe string and positioned within the bore hole, 
the housing being provided with a lateral open 
ing in a side Wall thereof, a prime mover in the 
housing having a rotary drive element, a retriev 
able sampling unit adapted to be lowered through 
the interior of the pipe string into the housing, 
cooperating parts on the sampling unit and 
drive element forming a releasable driving con 
nection whereby the sampling unit may be driven 
by the rotary drive element, the sampling unit 
including a rotary coring tool adapted to extend 
through the said lateral opening in the housing. 

10. Apparatus for securing a core sample from 
the side wall of a, bore hole, corin prising in com 
bination: a housing adapted to be secured to a 
pipe string and positioned within the bore hole, 
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the housing being provided with a lateral opening 
in a side wall thereof, a prime mover in the hous 
ing having a rotary drive element, a retrievable 
sampling unit adapted to be lowered through the 
interior of the pipe string into the housing, co 
operating parts on the sampling unit and drive 
element forming a releasable driving connection 
whereby the sampling unit may be driven by the 
rotary drive element, the sampling unit including 
a rotary coring tool and a feed element for pro 
jecting the coring tool through the Said lateral 
opening in the housing. 

11. Apparatus for securing a core Sample from 
the side wall of a bore hole, comprising in Com 
bination: a housing adapted to be Secured to a 
pipe string and positioned within the bole hole, 
the housing being provided with a lateral open 
ing in a side wall thereof, a fluid-operated turbine 
in the housing having a rotor driven by preSSure 
fluid supplied through the pipe string, a retriev 
able sampling unit adapted to be lowered through 
the interior of the pipe string into the housing, 
cooperating parts on the sampling unit and rotor 
forming a releasable driving connection whereby 
the sampling unit may be driven by the turbine 
rotor, the sampling unit including a rotary coring 
tool and a fluid-operated feed element for pro 
jecting and retracting the coring tool through 
the said lateral opening in the housing. 

12. Apparatus for securing a core sample from 
the side wall of a bore hole, comprising in com 
bination: a housing adapted to be secured to a 
pipe string and positioned within the bore hole, 
the housing being provided with a lateral Open 
ing in a side wall thereof, an hydraulically actu 
ated member on the housing engageable with 
with the side wall of the bore hole for moving 
the housing laterally within the bore hole to 
position said lateral opening against the Side 
wall surface of the bore hole, a fluid-operated 
turbine in the housing having a rotor driven by 
pressure fluid supplied through the pipe string, 
a retrievable sampling unit adapted to be lowered 
through the interior of the pipe string into the 
housing, cooperating parts on the sampling unit 
and rotor forming a releasable driving connection 
whereby the sampling unit may be driven by 
the turbine rotor, the sampling unit including 
a rotory coring tool and a fluid-operated feed 
element for projecting and retracting the coring 
tool through the said lateral opening in the 
hOUSing. 

13. Apparatus for securing a core sample from 
the side wall of a bore hole, comprising in Com 

5 bination: a housing adapted to be Secured to a 
gipe string and positioned within the bore hole, 
the housing being provided with a lateral open 
ing in a side wall thereof, a laterally movable 
member on the housing engageable with the side 
wall of the bore hole for moving the housing 
laterally within the bore hole to position said 
lateral opening against the side wall Surface of 
the bore hole, a prime mover in the housing hav 
ing a rotory drive element, a retrievable sampling 
unit adapted to be lowered through the interior 
of the pipe string into driving engagement With 
said drive element, the sampling unit including 
a rotary coring tool and a feed element for pro 
jecting and retracting the coring tool through 
said lateral opening in the housing. 

14. Apparatus for securing a core sample from 
the side wall of a bore hole, comprising in Com 
bination: a housing adapted to be secured to a 
pipe string and positioned within the bore hole, 
the housing being provided with a lateral open 
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ing in a side Wall thereof, a prime mover in the 
housing, the prime nover having an axially ex 
tending drive eleinent provided with an axial 
opening, a retrievable sampling unit adapted to 
be lowered through the interior of the pipe String 
into driving engagement with said drive element, 
the Sampling unit including a rotary coring tool 
at its lower end adapted to pass through said 
axial opening in the drive element. 

15. Apparauts for Securing a core sample from 
the Side Wall of a bore hole, comprising in con 
bination: a housing adapted to be secured to a 
pipe string and positioned within the bore hole, 
the housing being provided with a lateral open 
ing in a side Wall thereof, a fluid operated turbine 
in the housing having a rotor driven by pressure 
fluid supplied through the pipe string, the rotor 
having an axial opening, a retrievable sampling 
unit adapted to be lowered through the interior 
of the pipe String into the housing, cooperating 
parts on the Sain{pling unit and rotor forming a 
releasable driving connection whereby the sampl 
ing unit may be driven by the turbine rotor, the 
Sampling unit including a coring tool at its lower 
end adapted to pass through said axial opening 
in the drive element. 

16. Apparatus for Securing a core sample from 
the Side wall of a bore hole, comprising in com 
bination: a housing adapted to be secured to a 
pipe String and positioned within the bore hole, 
the housing being provided with a lateral opening 
in a side Wall thereof, a fluid operated turbine in 
the housing having a rotor driven by pressure 
fluid Supplied through the pipe string, the rotor 
having an axial opening, a seat formed in the 
Opening, a retrievable sampling unit adapted to 
be lowered through the interior of the pipe string 
to rest on Said seat, cooperating parts on the 
Sampling unit and rotor forming a releasable 
driving connection whereby the sampling unit 
may be driven by the turbine rotor, the sampling 
unit including a coring tool at its lower end adapt 
ed to pass through said axial opening in the drive 
element, the upper end of the retrievable Sam 
pling unit extending above the turbine rotor. 

17. Drilling apparatus for use in a bore hole, 
comprising in combination: a housing adapted 
to be Secured to a pipe string and positioned 
within the bore hole, a prime mover in the hous 
ing having a rotor drive element, said element 
being provided with an axial opening, a retriev 
able drilling unit adapted to be lowered through 
the interior of the pipe string into driving relation 
ship with said drive element, said retrievable drill 
ing unit including a rotary cutting tool adapted 
to pass through said axial Opening in the rotary 
drive element. 

18. Drilling apparatus for use in a bore hole, 
comprising in combination: a housing adapted to 
be secured to a pipe string and positioned within 
the bore hole, the housing being provided with a 
lateral opening in a side Wall thereof, a prime 
mover in the housing having a rotary drive ele 
ment, a retrievable drilling unit adapted to be 
lowered through the interior of the pipe String 
into the housing, cooperating parts on the drill 
ing unit and drive element forming a releasable 
driving connection whereby the drilling unit may 
be driven by the rotary drive element, the drill 
ing unit including a rotary cutting tool adapted 
to extend through the said lateral opening in the 
hOUSing. 

19. Drilling apparatus for use in a bore hole, 
comprising in combination: a housing adapted to 
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be secured to a pipe string and positioned Within 
the bore hole, the housing being provided with a 
lateral opening in a Side Wall thereof, a fluid op 
erated turbine in the housing having a rotor driv 
en by preSSure fluid Supplied through the pipe 
string, a retrievable drilling unit adapted to be 
lowered through the interior of the pipe string 
into the housing, COOperating parts on the drilling 
unit and rotor forming a releasable driving COn 
nection. Whereby the drilling unit may be driven 
by the turbine rotor, the drilling unit including 
a rotary cutting tool and a fluid operated feed 
element for projecting and retracting the cutting 
tool through the said lateral opening in the hous 
1?13. 

20. Drilling apparatus for use in a bore hole, 
comprising in combination: a housing adapted to 
be secured to a pipe string and positioned within 
the bore hole, a prime mover in the housing driv 
en by pressure fluid Supplied through Said pipe 
string, said prime mover having a rotary drive 
element, a retrievable drilling unit including a 
rotary cutting tool adapted to be lowered through 
the interior of the pipe string into the housing, 
cooperating parts on the drive element and the 

- drilling unit providing a releasable driving COn 
nection whereby the retrievable drilling unit and 
cutting tool may be rotated by the rotary drive 
element, a fluid actuated feed element on the 
retrievable unit for advancing and retracting the 
cutting tool, a signal valve movable from an in 
operative position providing a relatively unre 
stricted passage from the drill String into the 
housing to an operative position restricting Said 
passage, the signal valve in operative position 
imposing a back pressure on the fluid in the pipe 
string to provide a signal at its upper end, and 
mechanical linkage operable upon completion of 
retracting movement of the cutting tool to move 
the valve to operative position. 

21. Apparatus for Securing a core Sample from 
the side wall of a bore hole, comprising in con 
bination: a housing adapted to be Secured to a 
pipe string and positioned within the bore hole, 
the housing being provided with a lateral Opening 
in a side wall thereof, a fluid-operated turbine in 
the housing having a rotor driven by preSSure 
fluid supplied through the pipe string, a retriev 
able sampling unit adapted to be lowered through 
the interior of the pipe string into the housing, 
cooperating parts on the sampling unit and rotor 
forming a releasable driving connection whereby 
the sampling unit may be driven by the turbine 
rotor, the sampling unit including a rotary cor 
ing tool and a fluid-operated feed element for 
projecting and retracting the coring tool through 
the said lateral opening in the housing, a Signal 
valve movable from an inoperative position pro 
viding a relatively unrestricted passage from the 
drill string into the housing to an operative posi 
tion restricting said passage, the signal valve in 
operative position imposing a back pressure on 
the fluid in the pipe string to provide a signal at 
its upper end, and mechanical linkage operable 
upon completion of retracting movement of the 
coring tool to move the valve to operative posi 
tion. 

22. Apparatus for securing a core sample from 
the side wall of a bore hole, comprising in COm 
bination: a housing adapted to be secured to a 
pipe string and positioned within the bore hole, 
the housing being provided with a lateral Open 
ing in a side wall thereof, a retrievable sampling 
unit adapted to be lowered through the interior 

t 
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of the pipe string into the housing, the sampling 
unit including a Coring tool adapted to extend 
through Said lateral opening in the housing, a 
feed element operable to advance and retract the 
coring tool through Said lateral Opening, a signal 
Valve movable from an inoperative position pro 
Viding a relatively unrestricted passage from the 
drill string into the housing to an operative posi 
tion restricting Said paSSage, the signal valve in 
operative position imposing a back pressure on the 
fluid in the pipe string to provide a signal at its 
upper end, and mechanical linkage operable upon 
completion of retracting movement of the coring 
tool to move the valve to operative position. 

23. Apparatus for securing a core sample from 
the side Wall of a bore hole, comprising in Con 
bination: a housing adapted to be Secured to a 
pipe string and positioned Within the bore hole, 
the housing being provided With a lateral Open 
ing in a side Wall thereof, a retrievable Sampling 
unit adapted to be lowered through the interior 
of the pipe string into the housing, the Sampling 
unit including a coring tool adapted to extend 
through Said lateral opening in the housing, a 
feed element operable by preSSure fluid supplied 
through the pipe string to advance and retract 
the coring tool through said lateral opening, a 
wave nowable fron an inoperative position pro 
viding a relatively uniestricted passage from the 
drill String into the housing to an operative po 
sition restricting said passage, and mechanical 
linkage including a member movable by said feed 
eleinent, said reinbei including inter-engaging 
parts adapted to render the member effective to 
actuate the valve When the coring tool ap 
proaches its retracted position. . 

24. Apparatus for securing a core Sample from 
the side Wall of a bore hole, comprising in con 
bination: a housing adapted to be secured to a 
pipe string and positioned within the bore hole, 
the housing being provided with a lateral open 
ing in a side Wall thereof, a retrievable Sanpiling 
unit adapted to be lowered through the interior 
of the pipe string into the housing, the Sampling 
unit including a coring tool adapted to extend 
through said lateral opening in the housing, a 
feed piston movable within a cylinder provided 
on the sampling unit by pressure fiuid supplied 
through the drill String and Operably connected 
to advance the coring tool through said lateral 
opening in the housing, a valve nowable from 
an inoperative position providing a relatively 
unrestricted passage from the drill string into the 
housing. to an operative position restricting said 
passage, a latch device for maintaining the valve 
in its inoperative position, a member extending 
axially of the Sampling unit and adapted to be 
moved axially by said feed piston, cooperating 
parts on said member adapted to render the 
member effective to trip the latch device to actu 
ate the valve when the coring tool approaches its 
retracted position. 

25. Apparatus for securing a core Sample from 
the side wall of a bore hole, comprising in com 
bination: a housing adapted to be secured to a 
pipe string and positioned within the bore hole, 
the housing being provided with a lateral open 
ing in a side Wall thereof, a retrievable sampling 
unit adapted to be lowered through the interior 
of the pipe string into the housing, the sampling 
unit including a coring tool adapted to extend 
through Said lateral opening in the housing, a 
feed piston positioned within a cylinder provided 
on the sampling unit, said piston being movable 
in response to pressure fluid supplied through 
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Said pipe String and operably connected to ad 
vance and retract the coring tool through said 
lateral opening in the housing, a valve movable 
from an inoperative position providing a rela 
tively unrestricted passage for the pressure fluid 
from the drill String into the housing to an op 
erative position restricting the flow of pressure 
fluid through Said passage, a latch device for 
maintaining the valve in its inoperative position, 
a trip member extending axially of the sampling 
unit and adapted to be moved axially by said 
feed piston, cooperating parts On said member 
adapted to increase the effective length thereof 
upon completion of movement of the feed piston 
in a direction to advance the coring tool, and co 
Operating partS. Whereby Said elongated trip 
member inay release the latch device as the feed 
piston approaches its retracted position. 

26. Apparatus for Securing a core sample from 
the Side Wall of a bore hole, conprising in con 
bination: a housing adapted to be Secured to a 
pipe Stiring and positioned Within the bore hole, 
the housing being provided with a lateral open 
ing in a side Wall thereof, a retrievable sampling 
unit adapted to be iOWered through the interior 
of the pipe string into the housing, the sampling 
unit including a Coring tool adapted to extend 
through Said lateral Opening in the housing, a 
feed piston positioned Within a cylinder provided 
on the sampling unit, said piston being movable 
in respoise to preSSu'e fluid Supplied through 
said pipe String and Operably connected to ad 
Vance and retract the coring tool through Said 
lateral opening in the housing, a valve movable 
from an inoperative position providing a rela 
tively unrestricted passage for the pressure fuid 
from the drill string into the housing to an op 
erative position restricting the flow of pressure 
iiuid through said paSSage, a latch device for 
maintaining the valve in its inoperative position, 
a Sectional trip member adapted to release the 
latch device whereby the valve may move to op 
erative position to restrict the flow of pressure 
fluid, a first stop on a lower Section of Said mem 
ber engageable by Said feed piston near One end 
of its travel, cooperating parts connecting the 
lower Section with am upper Section of Said mem 
ber and adapted to increase the effective length 
of the Sectional member upon noVereint of the 
stop by the feed piston, and a second stop on the 
lower section engageable by the feed piston near 
the other end of its travel to move the elongated 
sectional member in a direction to release the 
latch device. 

27. Drilling apparatus for uSe in a bOre hole, 
comprising in combination: a housing adapted 
to be secured to a pipe string and positioned With 
in the bore hole, a drilling unit including a cut 
ting tool positioned within the housing, a feed 
element on the drilling unit for advancing the 
cutting tool from the interior to the exterior of 
the housing, said feed element being subjected 
on one side to pressure fluid supplied through the 
pipe string and on the other side to pressure 
within the bore hole, the housing including a 
member provided with an orifice through which 
pressure fluid from the interior of the pipe string 
escapes into the bore hole whereby a pressure 
differential is maintained between the interior 
and exterior of the pipe String. 

28. Apparatus for securing a core Sainple iron 
the formation adjacent a bore hole, comprising in 
combination: a housing adapted to be Secured to 
a pipe string and positioned within the bore hole, 
a fluid operated turbine in the housing having a 
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rotor driven by pressure fluid Supplied through 
the pipe string, a retrievable sampling unit adapt 
ed to be lowered through the interior of the pipe 
string into driving relationship with the tur 
bine rotor, the sampling unit including a rotary 
coring tool, a feed element on the Sampling unit 
for advancing the coring tool outWardly from the 
interior of the housing, said feed element being 
subjected on one side to pressure fluid Supplied 
through the pipe string and on the other side to 
pressure within the bore hole, the housing in 
cluding a member provided with an Orifice 
through which pressure fluid from the interior 
of the pipe string escapes into the bore hole 
whereby a pressure differential is maintained be 
tween the interior and exterior of the pipe string. 

29. Apparatus for securing a core sample from 
the side Wall of a bore hole, comprising in Com 
bination: a housing adapted to be Secured to : 
pipe string and positioned within the bore hole, 
the housing being provided with a lateral open 
ing in a side wall thereof, a fiuid-operated tur 
bine in the housing having a rotor driven by 
pressure fluid supplied through the pipe string, 
a retrievable sampling unit adapted to be low 
ered through the interior of the pipe String into 
the housing, cooperating parts on the Sampling 
unit and rotor forming a releasable driving con 
nection whereby the sampling unit may be driven 
by the turbine rotor, the sampling unit includ 
ing a rotary coring tool, a feed element on the 
drilling unit for advancing the rotary coring 
tool through the said lateral opening in the 
housing, said feed element being subjected on one 
side to pressure fluid supplied through the pipe 
string and on the other side to pressure within 
the bore hole, the housing including a member 
positioned below the turbine and provided with 
an orifice through which pressure fluid may 
escape from the interior of the pipe string into 
the bore hole. 

30. Drilling apparatus for use in a bore hole, 
comprising in combination: a housing adapted to 
be secured to a pipe string and positioned with 
in the bore hole, a drilling unit including a cut 
ting tool positioned within the housing, a feed 
element on the drilling unit for advancing the 
cutting tool from the interior of the housing 
into the formation adjacent the bore hole, said 
feed element being subjected on one side to pres 
sure fluid supplied through the pipe string and 
On the other Side to pressure Within the bore 
hole, the housing including a member provided 
With an Orifice through which pressure fluid from 
the interior of the pipe string escapes into the 
bore hole, a movable valve element positioned 
to restrict flow through the orifice, and a spring 
acting to move the valve in a flow-restricting 
direction. 

31. Apparatus for Securing a core sample from 
the side wall of a bore hole, comprising in corn 
bination: a housing adapted to be secured to a 
pipe string and positioned within the bore hole, 
the housing being provided with a lateral open 
ing in a Side wall thereof, a fiuid-operated tur 
bine in the housing having a rotor driven by 
pressure fluid supplied through the pipe string, 
a retrievable sampling unit adapted to be low 
ered through the interior of the pipe string into 
the housing, cooperating parts on the Sampling 
unit and rotor forming a releasable driving con 
nection whereby the sampling unit may be driven 
by the turbine rotor, the sampling unit includ 
ing a rotary coring tool and a fluid-operated 
feed element for projecting and retracting the 
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coring tool through the said lateral Opening in 
the housing, the housing including a member 
provided with an orifice through which pressure 
fluid from the interior of the pipe String may 
escape into the bore hole, a movable valve elle 
ment positioned to restrict filow through the 
orifice, and a Spring acting to move the valve 
in a flow-restricting direction. 

32. Apparatus for Securing a core Sample from 
the formation adjacent a bore hole, comprising 
in combination: a housing adapted to be secured 
to a pipe String and positioned Within the bore 
hole, a prime mover in the housing having a 
rotary drive element, a retrievable Sampling unit 
adapted to be lowered through the interior of the 
pipe String into the housing, cooperating parts 
on the sampling unit and drive element forming 
a releasable driving connection whereby the sam 
pling unit may be driven by the rotary drive ele 
ment, the Sampling unit including a rotary cor 
ing tool and a feed element for advancing and 
retracting the Coring tool into and out of the for 
mation, a barrier near the lower end of the re 
trievable Sampling unit adapted to exclude bore 
hole detritus from the interior of the unit while 
it is being lowered through the pipe String, the 
barrier having a port extending therethrough, 
and a valve member normally closing the port and 
movable to an inoperative position by fluid pres 
Sure within Said unit. 

33. Drilling apparatus for use in a bore hole, 
comprising in combination: a housing adapted to 
be secured to a pipe string and positioned within 
the bore hole, a drilling unit in the housing in 
cluding a rotary cutting tool, a feed piston posi 
tioned within a cylinder provided on the drilling 
unit, a movable barrier member on the drilling 
unit Subjected on its upper side to pressure of a 
first fluid Supplied through said pipe String, the 
drilling unit being provided with a passage for 
a second fluid, the passage connecting the lower 
side of the barrier member to the cylinder, where 
by the feed piston moves in response to motion 
of the barrier member to move the cutting tool 
out of the housing. 

34. Drilling appalatus fol' use in a bore hole, 
comprising in combination: a housing adapted 
to be secured to a pipe string and positioned 
Within the bore hole, a drilling unit in the hous 
ing including a rotary cutting tool, a feed pis 
ton positioned within a cylinder provided on the 
drilling unit, a movable barrier member on the 
drilling unit subjected on its upper side to pres 
Sure of a first fluid Supplied through Said pipe 
string, the drilling unit being provided with a 
passage for a second fluid, the passage connect 
ing the lower Side of the barrier member to the 
cylinder, whereby the feed piston moves in re 
Sponse to notion of the ballier member to move 
the cutting tool out of the housing, and a valve 
device operatively interposed in said passage and 
adapted to deliver the Second fiuid into the cylin 
der either above or below the feed piston. 

35. Apparatus for Securing a core Sample from 
the side wall of a bore hole, comprising in combi 
nation: a housing adapted to be secured to a pipe 
String and positioned within the bore hole, the 
housing being provided with a lateral opening in 
a Side Wall thereof, a retrieveable sampling unit 
adapted to be lowered through the interior of the 
pipe string into the housing, the sampling unit in 
cluding a coring tool adapted to extend through 
Said lateral opening in the housing, a feed pis 
ton positioned with a cylinder provided on the 
Sampling unit, and operably connected to ad 
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vance and retract the coring tool through said 
lateral opening in the housing, a novable barrier 
member on the sampling unit Subjected on its 
upper Side to pressure fluid Supplied through said 
pipe string, the Sampling unit being provided with 
an Oil filled paSSage Connecting the lower Side 
of the barrier member to the cylinder, whereby 
the feed piston moves in response to notion of 
the barrier member to move the coring tool 
through Said lateral opening in the housing. 

36. Apparatus for Securing a core Sample from 
the side wall of a bore hole, comprising in com 
bination: a housing adapted to be secured to a 
pipe String and positioned Within the bore hole, 
the housing being provided With a lateral opening 
in a side Wall thereof, a retrievable sampling unit 
adapted to be lowered through the interior of the 
pipe String into the housing, the Sampling unit 
including a coring tool adapted to extend through 
Said lateral opening in the housing, a feed pis 
ton positioned with a cylinder provided on the 
Sampling unit, and operably connected to ad 
Vance and retract the coring tool through Said 
lateral opening in the housing, a movable bar 
rier member on the sampling unit subjected on 
its upper side to pressure fluid Supplied through 
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Said pipe string, the sampling unit, being pro 
Vided with an oil filled passage connecting the 
lower side of the barrier member to the cylinder, 
Whereby the feed piston moves in response to 
Inotion of the barrier member to move the cor 
ing tool through said lateral opening in the 
housing, and a Walve device operatively inter 
posed in Said paSSage and adapted to deliver oil 
into the cylinder either above or below the feed 
piston. 

PAUL DEAN CORNELIUS. 
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