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5 Claims. (Cl. 255—-1.4) 

This invention relates to samplers for the side walls 
of bore holes and has particular reference to a sampler 
which may be operated to take a series of samples suc 
cessively in a plurality of sampling tubes during a sm 
gle run in a hole. 

Side wall samplers have been provided in the past 
which are capable of taking one or more samples from 
the side wall of a bore hole but are of such type that, 
if a plurality of samples are taken, they are taken 
simultaneously at about the same depth in the hole. 

It is a broad object of the present invention to pro 
vide a sampler which may be operated so as to take 
samples at any desired depths in a hole. In accordance 
with the invention a plurality of sampling tubes are 
provided associated with controlling means so that, at 
one particular depth, control may be effected to take 
a sample by means of one of the tubes while the others 
remain inactive and housed within the boundaries of the 
apparatus. The taking of such a sample then cond1 
tions another sampling tube so that it may be controlled 
at some other depth to take a sample and this turn 
conditions a third sampling tube and so on, with the 
result that a number of samples may be_taken inde 
pendently at any depth desired during a single run.of 
the apparatus. In the preferred form of the_1nvent1on 
interlocking latches are provided which are tripped suc 
cessively and the operations of the individual sampllng 
tubes may be controlled hydraulically from the sur 
face. 
The broad object of the invention and various sub 

sidiary objects relating particularly to details of construc 
tion and operation will become apparent from the fol 
lowing description read in conjunction w1th the accom 
panying drawings, in which: _ _ 

Figure 1 is an elevation of a sampler provided 111 ac 
cordance with the invention; _ 

Figure 2 is a perspective view of a controlling bar 
provided in the apparatus; . _ 

Figures 3, 4 and 5 are views showing portions of the 
apparatus successively from the lower to the upper end 
thereof, Figures 3 and 4 being elevations and Flgure 5 
being a longitudinal section; 

Figures 6, 7 and 8 are similar views in the form _of 
sections taken inside the left hand cover strip of Flg 
ures 3 to 5; _ _ _ 

Figures 9, 10 and 11 are sections s1m1lar to Figures 
6, 7 and 8 but taken inside the right hand cover strip of 
Figures 3 to 5; . 

Figures 12, 13 and 14 are, respectively, transverse sec 
tions taken on the planes indicated at 12——12, 13—13, 
and 14—-14 of Figures 4 and 5; _ 

Figure 15 is a view similar to Figure 6 but showmg 
in full lines the position of the lowermost sampler taken 
after the taking of a sample; . ‘ 

Figure 16 is a view similar to Figure 9 but showmg 
in full lines the position of the lowermost sampler taken 
after the taking of a sample; I 

Figure 17 is a longitudinal section illustrating ele 
ments involved in interconnecting a pair of samplers 
end to end; _ _ 

Figure 18 is a perspective view illustrating the ele 
ments of Figure 17; and _ 

Figure 19 is a perspective view of a restraining mem 
ber provided in accordance with the invention. . 
The apparatus comprises a head member 2 provided 

with threads 4 for securing it to the lower end of a 
tubular drill stem. A pair of strip members 6 and 8 
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are clamped by bolts 12 to an extension 10 of the head 
member 2 and at their lower ends are clamped by bolts 
18 to an extension 16 of a nose member 14. The ex 
tensions 10 and 16 have ?at faces against which the 
members 6 and 8 are clamped and these members are 
additionally held spaced at various points along their 
lengths by spacer tubes 20 against which they are 
clamped by bolts 22. 

Bolts 24, 26 and 30 extend across the space between 
the members 6 and 8 and furnish pivotal supports for 
sampling tubes 32, 34 and 38 which are normally housed 
between the members 6 and 8. These sampling tubes 
are provided with sample-receiving openings indicated 
at 40 which are provided with inwardly tapering ends 
for the secure retention of the samples of formations 
which are taken from the walls of a bore hole. 

Springs indicated at 42 and anchored to transverse pins 
44 serve to urge the sampling tubes outwardly so that 
when the tubes are released their open ends will extend 
outside the boundaries of the sampler body constituted 
by the members 6 and 8. 
The head member 2 is provided with a bore 46 in which 

there is located a piston 48, the piston being provided 
at its upper end with packing indicated at 50. This 
piston contains a bore which is extended through the 
bore of a tube 52 secured to the piston the bore being 
provided with lateral holes 54 of restricted size. A strong 
spring 56 normally urges the piston upwardly. 
The tubular extension 52 of the piston is connected 

by a pin 58 to a controlling latching bar 60 which is 
guided for lengthwise movement in a groove 62 in the 
member 8 being held therein by a series of plates 64. The 
bar 60 is provided with inwardly extending portions 66 
provided with transverse grooves 68. 

Each of the sampling tubes carries a roller 70 nor 
mally resting on a corresponding extension 66 out of 
alignment with the groove 68 therein. 
Each of the sampling tubes is additionally provided 

with a pin 72 on the side opposite its roller 70 extending 
toward the member 6 and is also provided with a tri 
angular element 74 extending in the same direction 
as its pin '72. Located above the lowermost sampling 
tube in a longitudinal groove in the member 6 is a slide 
76 held in this groove by a plate 78. The slide 76 is 
shown in Figure 19. The slide 76 is provided with an 
inwardly directed lower end portion 80 provided with 
a lateral extension which furnishes a socket 82. At its 
upper end the slide 76 is provided with an inwardly di 
rected end portion 84 which, it will be noted, is laterally 
opposite the pin 72 of the second sampling tube 34. 
Above the slide 76 is a second slide 98 of similar con 
struction provided with a lower inward extension 100 
providing a socket 102. A spring 92 is arranged be 
tween the slides 76 and 98. The spring 92 urges the 
slide 76 downwardly causing the lower surface 81 of 
the lower end portion 80 of the slide to bear against 
a plate 86 as shown in Figure 6. This engagement of 
the lower surface of the portion 80 and the upper edge 
of the plate 86 positions the upper portion 84 of the slide 
adjacent to the pin 72 of the second sampling tube. The 
construction just described is repeated in connection with 
the other sampler tube in the way of slide 110.’ In 
the case of uppermost slide 110 there is provided the 
spring 116 backed by a ?xed abutment serving to urge 
its inward extension 112 provided with a socket 114 
into engagement with the spring retaining plate 115. 
Other spring retaining plates are indicated at 86 and 
87. These plates serve to limit the downward move 
ments of the associated slides. 

In operation let it be assumed that with the various 
tubes housed within the apparatus it is lowered into a 
bore hole by means of a hollow drill string to a position 
to bring the lowermost sampler tube adjacent to the 
formation to be sampled. This lowermost tube is held 
in inward position against the action of its spring 42 by 
engagement of its roller 70 with the inward extension 66 
of the slide bar 60. It will be noted that the pin 72 of 
this lowermost sampler tube is not impeded by any upper 
end of a slide. 
When it is desired to take a sample the pumps supply 

ing mud to the drill stern are speeded up with the result 
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that due to the impeding of the flow through the openings 
54 the piston 48 will be subjected to sui?cient pressure 
to move the piston 48 downwardly carrying with it the 
slide bar 60. The result of this is to bring the groove 
68 of the lowermost inward extension 66 of this bar 
opposite the roller 70 of the lowermost sampler tube so 
that the spring 42 may swing this sampler tube out 
wardly, the roller 7d passing into the groove. The lower 
open end of the sampler tube will thus be forced into 
engagement with the side wall of the hole. If now the 
pressure of the mud is relieved, the roller '76 will prevent 
return of the piston 48 by restraining movement of the 
slide bar 60. If the drill string is now lowered the 
lower end of the lowermost tube will cut into the forma 
tion at the side of the bore hole and the tube will move 
outwardly taking a sample and ?nally will face upwardly. 
As soon as downward movement of the apparatus occurs 
to such extent that the open end of the tube is released 
from the formation, the spring 56, by its action on the 
slide bar 60, will continue the rotating movement of the ~ 
sampler tube through the cam action of the lower side 
of the slot 68 on roller 70 until this roller is forced out 
of the slot. As it approaches its ?nal position its trian 
gular member 74 will engage the lower surface of the 
lateral extension 86 of the slide 76 and as the ?nal posi 
tion of the lowermost sampler tube is reached the 
rounded nose 75 of member 74 will enter the socket 82, 
a slight cam action then occurring which will cause the 
roller 70 to clear slightly the inward extension 66. The 
location of the triangular member 74 of the sampler tube 
in the socket 32 will thereafter prevent outward move 
ment of the sampler tube so that its open end will re 
main within the boundary of the apparatus. 

In this ?nal position of the lowermost sampler tube the 
slide '7 6 will be held sut?ciently upwardly from its lower 
most position to cause its lateral extension 84 to clear 
the pin 72 of the second sampler tube 34. This sampler 
tube will, however, be prevented from outward movement 
since the second lateral extension 66 of the slide bar 60 
will now be engaged by the roller 70 of this tube. 

it will be seen from the'above that only the lowermost 
sampler tube 32 has so far been permitted to move out 
wardly to take a sample, all of the remaining sampler 
tubes being latched in their inner positions. 
The second sampler tube may now be rendered opera 

tive by a repetition of the same sequence. By applying 
pressure to the piston 48 the slide bar 66 is again driven 
downwardly to bring the slot as in position to be entered 
by the roller 73 of the sampler tube 34-, the pin '72 of 
which has been released. This action may, of course, 
occur at any desired level which may be other than that 
at which the ?rst sampler tube was operated. By lower 
ing the apparatus the second sampler tube may be caused 
to dig into the formation at the side of the hole to take 
a sample and will be rotated upwardly with the ultimate J 
result that it will be latched by engagement of its trian 
gular extension 74 in the socket 102 of the next slide 98 
which will be in turn raised so as to release the pin 72 
of the third sampler of the series which in turn may then 
be operated by the application of mud pressure and 
downward movement of the apparatus as described. 

It will be clear that the same sequence may be re 
peated a number of times equal to any number of sam 
pling tubes present until ?nally the uppermost tube such 
as 38 after its operation will be latched by engagement of 
its triangular extension 74 in the socket 114 of the slide 
110. As will be evident any number of sampler tubes 
may thus be operated sequentially at any individually 
desirable depths. 
As illustrated in Figures 17 and 18, the apparatus 

heretofore described may be continued downwardly in 
the form of a similar apparatus by replacing the nose 14 
with the member 118 provided with extension 120 which 
may be clamped between the members 6 and 8 and the 
lower extension 122 which may be clamped between the 
members corresponding to 6 and 8 of a similar lower 
assembly. Coupling between an upper slide bar 60 and 
the slide bar of the lower apparatus is effected through 
a rod 125 provided with heads 126 and 128 threaded 
thereto and having extensions 13d and 132, provided with 
openings 134 and 136 through which may be passed cou 
pling pins corresponding to 58, it being noted that the 
lower end of the bar 60 is provided with an extension for 
an opening 137 for the passage of such a pin. A slide 
138 is provided to furnish an extended connection be 
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4 
tween the successive slides of the type indicated at 76 so 
that a sampling tube below the member 118 may effect 
the release of the pin 72 of the slide ?rst above the mem 
ber 118. In this fashion it will be evident that a very 
large number of samplers may be provided with the pos 
sibility of taking a correspondingly large number of sam 
ples at various depths in a hole. 

It will be clear that variations in the interlocking 
arrangements may be provided without departing from 
the scope of the invention as de?ned by the following 
claims. 
What is claimed is: 
l. A bore hole side wall sampler comprising a plu 

rality of side wall sampling elements, support means ar 
ranged to be carried by a drill stem, means pivotally 
mounting said sampling elements on said support means, 
means for moving each of said sampling elements about 
its pivotal mounting into engagement with the side wall 

the bore hole, said sampling elements each being ro 
tatable about its pivotal mounting to effect a sample 
taking operation by motion of the support means rela 
tive to the wall of the bore hole when the element has 
been moved into engagement with the wall of the bore 
hole by its moving means, said motion resulting from 
movement of the drill stem in the bore hole, means for 
restraining each of said sampling elements from being 
moved about its pivotal mounting by its moving means, 
each of said restraining means except the restraining 
means for a ?rst of said sampling elements being re 
leased by engagement thereof by an adjacent sampling 
element as the adjacent element is rotated about its piv 
otal mounting in a sample taking operation, and means 
for actuating the ?rst one of said restraining means to 
effect the release of its associated sampling element 
whereby each of said sampling elements may then be 
successively released for rotation about its pivotal 
mounting by its moving means. 

2. A bore hole side wall sampler as claimed in claim 1 
in which the means for actuating the ?rst one of said 
restraining means is controlled by mud pressure exerted 
through the supporting drill stem. 

3. A bore hole side wall sampler as claimed in claim 1 
including means for latching each of said elements in 
an inactive position following its sample taking opera 

, tion. 
4-. A bore hole side wall sampler comprising a plu 

rality of side wall sampling elements, support means 
arranged to be carried by a drill stem, means pivotally 
mounting said sampling elements on said support means, 
means for moving each of said elements about its pivotal 
mounting into engagement with the side wall of the bore 
hole, said elements each being rotatable about its pivotal 
mounting to effect a sample taking operation by motion 
of the support means relative to the wall of the bore hole 
when the element is being moved into engagement with 
the wall of the bore hole by its moving means, said mo 
tion resulting from movement of the drill stem in the 
bore hole, means for restraining each of said sampling 
elements with the exception of a ?rst one of said sam 
pling elements from motion about its pivotal mounting by 
its moving means, each of said restraining means includ 
ing a portion positioned to be engaged by an adjacent 
sampling element upon the completion of a sample taking 
operation by said adjacent element, each of said re 
straining means being released upon engagement of its 
said portion by its adjacent sampling element, and means 
for actuating the moving means for said ?rst sampling 
element to move said ?rst sampling element about its 
pivotal mounting into engagement with the wall of the 
bore hole, and upon the completion of a ?rst sample 
taking operation the means restraining the next succes 
sive sampling element is released. 

5. A bore hole side wall sampler comprising a plu 
rality of side wall sampling elements, support means ar 
ranged to be carried by a drill stem, means pivotally 
mounting said sampling elements on said support means, 
actuating means including means for moving each of said 
elements about its pivotal mounting into engagement 
with the side wall of the bore hole, said elements each 
being rotatable about its pivotal mounting to eliect a 
sample taking operation by motion of the support means 
relative to the wall of the bore hole when the element 
has been moved into engagement with the wall of the 
bore hole by its moving means, said motion resulting 
from movement of the drill stem in the bore hole, means 
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urging each of said sampling elements to rotate about 
its pivotal mounting toward its moving means, means 
restraining each of said sampling elements with the excep 
tion of a ?rst one of said sampling elements from rota 
tion about its pivotal mounting in response to the urging 
of its urging means, each of said restraining means in 
cluding a portion positioned to be engageable by an 
adjacent sampling element upon the completion of a 
sample taking operation by said adjacent element, each 
of said restraining means being released upon engage 
ment of its said portion by its adjacent sampling ele 
ment, said actuating means including means cooperating 
with said ?rst one of said sampling elements for restrain 
ing said ?rst one of said sampling elements from being 
rotated about its pivotal mounting by its urging means 
when said actuating means is in an at rest position, means 
for actuating said actuating means to release said ?rst 
sampling element for rotation about its pivotal mounting 
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by its urging means and to move said ?rst element about 
its pivotal mounting into engagement with the wall of 
the bore hole whereby, upon the completion of a ?rst 
sample taking operation, the means restraining the next 
successive sampling element is released permitting mo 
tion of said next successive sampling element about its 
pivotal mounting by said actuating means upon the next 
successive actuation of said actuating means. 
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