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This invention : relates in general to core tak 

ing apparatus and has for its general object the 
provision of a novel and advantageous means for 
suspending for free rotation during the taking of 
a core the core barrel which is adapted to receive . 

... the core. It is customary in connection with core taking 
apparatus of the type in which the core receiving 
barrel is carried within an outer barrel and in 
Serted into the well when the drill stem is run in, 
to provide some means whereby the inner core. 
barrel assembly may be suspended so that it may 
rotate freely during the taking of a core... How 
ever, such means in the past have consisted of 
Some SOrt of mechanical latching means where 
by the core barrel assembly is latched within the 
Outer barrel so that it will be suspended within 
the outer barrel from its upper end. Such a 

under the fluid pressure which exists at the 
bottom of a well. . . Fig. 4 shows a cross section taken along the 
line 4-4 of Fig. 3. 
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Referring now more particularly to the draw 
ing, the outer core barrel is illustrated at f. and 
has threadedly secured to its upper end a collar 
2, the same being welded to the outer core barrel 
at 3 to provide a more secure joint. The upper 
end of the collar 2 is internally threaded for the 
purpose of receiving the special sub 4 that is in 
turn carried by the lower end of the drill stem. 
This special sub has a bore therethrough with 
zones of various different diameters. An upper 
portion of this bore is provided with a zones of 
relatively small diameter, this Zone having a 

form of suspension makes it necessary that be- . 
fore the inner barrel can be removed for the 
purpose of removing and examining the core, 
Some mechanical latching means must be first 
released. The presence of such latching means 
also introduces the ever present hazard that the 
latching means may accidentally become released 
during the use of the device and thus render use 
less the intended means for suspending the inner 
core barrel. It is therefore an object of the present inven 
tion to provide a means for suspending an inner 
core barrel which means will not involve the use 
of any mechanical latching device. 
Another object of this invention is to provide a 

Suspending means for an inner core barrel as 
'sembly, which suspending means will automati 
cally be released upon withdrawal of the device 
to the surface of the ground after the taking of 
a core, so that the inner core barrel assembly 
may be withdrawn from the outer barrel with 
out necessity for releasing any latching device 
whatever. Other objects and advantages of this invention 
will become apparent from the following descrip 
tion taken in connection with the accompanying 
drawing wherein is set forth by way of illustra. 
tion one embodiment of this invention. 

In the drawing: - 
Fig. 1 is a longitudinal cross section through 

the upper portion of the device constructed in 
accordance with this invention. Fig. 2 is asimilar view.through the lower por 
tion of the same device. 
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recess 6 intermediate its ends adapted to receive a U-shaped packing member so disposed as to 
prevent the passage of fluid downwardly about a 
cylindrical member located in this portion of the 
bore as will be presently described. Below the 
zone 5 is a zone 8 of relatively much larger diam 
eter and below this zone 8 is a third zone which 
is again of a Smaller diameter but not of as Sinai 
diameter as the zone 5. Just below the zoxae is 
still a fourth zone 0 of slightly larger dia Meter 
than the zone 9 so as to provide a shoulder 
therebetween, 
The lower end of the outer barrel is threaded 

to receive the upper end of a sub 2 which is 
additionally secured to the outer, barrel by 
means of welding 3. This sub f2 is threaded at 
itS lower ènd to receive. the core dri & wie 
may be of any usual or desired construction and . 
in the present instance is shown as provided with 
roller cutters 5 and 6 such as are ordinarily 
used for the purpose of drilling through, , har 
rock formations. 
The inner core barrel f has a fitting is se 

cured to its lower end and providing an extensic 
of the inner barrel, and a suitable core catches 
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Fig. 3 is a view similar to Fig. 1 but showing 
the position occupied by the various parts when 
the frvice is at tha Surface of the ground and not s 

element f S is carried within the drill bit 4 iss, 
below the lower end of the fitting f 8. A suitable 
protector sleeve 20 is initially suspended upon the 
core catcher 9 and prevented from upward 
movement into the core barrel by means of the projections 2 adjacent its lower end. These 
projections 2 are mounted on flexible parts of 
the sleeve 20 so that when a substantial amount 
of force is exerted on the lower end of the sleeve 
20 it may be forced upwardly into the core barrel. 
Suspension of this sleeve 20 by means of the core 
catchers 9 is made possible by virtue of the fact 
that the outer surface of the sleeve 20 adjacent 

  



its upper end is notched as shown 
receive the core catcher fingers, 
At its upper end the inner corebarrel T is 

provided with the usual core barrel head 23 which 
may be of any desired form. In this instance it 
is provided with an enlarged valve chamber 4 
adapted to receive a ball valve 25 which is in turn 
held in place, and prevented from upward nove 
ment out of the valve chamber 24 by means of a 
tubular member 26. This valve 25 is adapted to 
seat against a valve seat 27 which is in turn held 
in place by means of a nut 28. It will readily be 
seen that this valve will permit flow upwardly 
from the inner core barrel during the taking of a 
core but will not permit flow downwardly into 
the inner core barrel. However, with this type of 
device it is intended that after the core barrel has been withdrawn from the well and it is desired 
to remove the core, the core barrel may be laid on 
its side so that the valve 25 will move into a lat 
eral portion of the chamber 24, whereupon pres 
Sure fluid may be forced in through the tubular 
member 26 to force the core out of the lower end 
of the core barrel. 
Threadedly secured to the upper end of the 

core barrel head 23 is a cage 29 having lateral 
openings 30 therefrom. This cage 29 is sus 
pended by means of a suspension head 3 
threaded at 32 to the cage 29, this threaded con 
nection being locked by means of a lock nut 33. 
This suspension head is rotatably mounted be 

...tween two suitable bearing rings 34 and 3s which 
may be of rubber or some similar material, the Suspension head 3 having a flange as that nts 
between these bearing rings. The bearing rings 
themselves are carried within a cup-shaped re 
tainer 31 which has an inturned flange 30 at its 
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lower end and is threaded at 39 at its upper end . on to the plunger 40. . . . 
The plunger 40 has a bore 4 therethrough cor 

responding in diameter to the diameter of the 
bore 2 through the suspension head 3, and this 
plunger is also provided with lateral outlets 
from this bore. 

The plunger 49 is provided with an upper cylin drical part 44 adapted to be disposed within the 
Zone is of the special fitting 4, and with a lower 
part of relatively larger diameter adapted to 
fit within the zone fe of the fitting but of a 
sufficiently large diameter so that it will not pass 
upwardly past the shoulder ff. This portion is 
iš provided with a circumferèntial groove adapted 
to receive a sealing ring 46 which may be of 
shaped form and so disposed as to prevent the 
flow of any fluid between the plunger 4 and the 
inner surface of the fitting 4 in an upward direct 
tion. The ring 7 previously mentioned also 
forms a seal about the portion 44 of the plunger 
and prevents the downward flow of any fluid 
about the outside of this plunger and within the 
fitting 4. There is thus provided what may be 
termed a differential piston, or one having a 
greater effective area at one end than at the 
ther, so that when both ends are subjected to 
he same pressure, the net result will be a force 
tending to move the piston in one direction 
which in this case is in an upward direction. 

In operation the device is placed within the well 
with the parts in the positions shown in the 
drawing with the exception that the plunger will 
occupy the position shown in Fig. 3 instead of 
that shown in Fig. 1. It will be seen that when 
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the inner core barrel assembly consisting of the 
inner barrel and the parts 23, 20, 0 and 40 car s 
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at 22 to ried thereby is placed within the outer core barrel 

and the core drill 4 is secured to the lower end 
of the outer core barre, the inner core barrel will 
rest upon its lower end within the drill bit 4. 
Prior to placing, the device within the well the 
parts are assembled in the atmosphere and there 
will be trapped within the zone 8 a volume of air 
which will be compressed and will serve as a 
cushion upon upward movement of the plunger 
40. As the device is lowered into the well how 
ever, the pressure due to the drilling fluid in the 
well increases. Due to the difference in area 
between the portion 45 of the plunger 40 and the 
portion 44 thereof, this increase in pressure of drilling fluid surrounding the device will have a 
differential effect tending to raise the inner core 
barrel assembly. When the pressure of the fluid 
Surrounding the device becomes great enough 
this inner core barrel assembly will rise until the 
upper end of the portion 45 of the plunger 4C 
comes in contact with the shoulder...ft. This 
disposition of the various parts is illustrated in 
Fig. 1 of the drawing and it will be seen that in 
this figure the inner core barrel assembly will be 
suspended from the plunger 40. 
With the parts in the position indicated the 

core is taken, the core barrel assembly within the 
outer core barrel being meanwhile suspended by 
means of the differential fissidpressure. 
After the core has been taken the entire device 

is removed to the surface of the well. As it is withdrawn and the hydraulic pressure surround 
ing the device decreases, the differential pressure 
tending to raise the inner core barrel assembly to its uppermost position as shown in Figs. 1 and 2 
will decrease until the point is reached where this 
core barrel assembly will drop down and the lower 
end of the inner core barrel will rest upon the 
interior of the drill bit 4. 
When the device has been completely with 

drawn from the well, the drill bit 4 may be taken 
of and the entire inner core barrel assembly 
removed without the necessity for disconnecting 
any mechanical latch or other device of any kind. 

It will thus be seen that a means has been pro- . 
vided whereby the inner core barrel assembly of 
Coring apparatus may be suspended during the 

taking of a core so that it may rotate freely, but 
this has been accomplished Without the use of any 
mechanical latching mechanism which would re. 
9ire release before the inner core barrel assen 
bly could be withdrawn, or which night become 
accidentally released so that it would be of no 
effect. On the other hand, with the device pro 
Yided by the present invention a sure suspension 
is provided during the taking of a core, and this 
spending means is released automatically as 

the device is withdrawn from the well. 
Means has thus been provided for carrying out 

all of the objects and advantages sought by this 
invention. ?- ?? 
Wet forms no part of the present invention, 

it will be understood that the tube 28 may be left 
9tt when the device is run into the well and that 
the ball valve 25 may then be dropped into place 
after the device is already in place in there. 
In order that the upper end of this tubular mem 
ber 2 may be properly centered with the bore 
through the plunger 40, the tubular member is 
provided with radially extending fingers or vanes 
which serve to center it within the plunger. 
'aving described my invention, I claim: 

: In a coring apparatus, an outer core barrel, 
in inner core barrel, and a differential piston on 
the inner core barrel and fitting within the Outer 



core barrel, said piston having opposed surfaces 
of different areas and arranged to be subjected to 
the action of a fluid exerting the same pressure 
on the surfaces when the device is immersed in 
said fluid, said outer core barrel having a cylin 
der correspondingly shaped to receive the piston 
and provide a space intermediate the differential 
surfaces of the piston containing a compressible 
fluid, and serving for suspending the inner core 
barrel when the device is immersed in a fluid 
under pressure. 2. In a coring apparatus, an outer core barrel, 
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arrangement comprising a relatively larger lower 
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an inner core barrel, and a hollow differential 
pistor on the inner core barrel and fitting within 
the guite core barrel, said piston having opposed 
surfaces of different areas and arranged to 
subjected to the action of a fluid exerting the 
same pressure on the surfaces when the device 
is immersed in said fluid, said outer core barrel 
having a cylinder correspondingly shaped to re 
ceive the piston and provide a space intermediate 
the differential surfaces of the piston containing 
a compressible fluid, and serving for suspending 
the inner core barrel when the device is im 
mersed in a fluid under pressure, said hollow 
piston having a passageway therethrough lon 
gitudinally for the purpose of conveying drilling 
fluid therethrough. 3. In a coring apparatus, an outer core barrel, 
an inner core barrel, and a differential pistOn On 
the inner core barrel and fitting within the Outer 
core barrel, said piston having opposed surfaces 
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of different areas and arranged to be subjected to 
the action of a fluid exerting the same pressure 
on the surfaces when the device is immersed in 
said fluid, said outer core barrel having a cylinder 
correspondingly shaped to receive the piston 
and provide a space intermediate the differen 
tial surfaces of the piston containing a compres 
sible fluid, and serving for suspending the inner 
core barrel when the device is immersed in a 
fluid under pressure, and a swivel connection 
between said piston and said inner core barrel 
whereby when said inner core barrel is suspended 

... by said piston the inner core barrel may rotate 
freely during the taking of a core. 

4. In a coring apparatus; an outer core barrel, 
an inner core barrel, and a differential piston are 
rangement comprising a relatively larger lower 
and a relatively smaller upper piston part having 

- a gas fled spaced therebetween at a pressure 
relatively lower than the pressure of the fluid 
in which said device is adapted to operate, said 
diferential piston arrangement fitting within 
correspondingly dimensioned parts of the outer 
core barrel for suspending the inner core barrel 
when the device is immersed in a fluid under 
pressure. . S. in a coring apparatus, an outer core-barrel, 
an inter core barrel, and a differentiai Epston 
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and a relatively smaller upper piston part and a 
space therebetween filled with air at atmospheric 
pressure, said differential piston arrangement 
being carried on the inner core barrel and fitting 
within correspondingly dimensioned parts of the 
outer core barrel for suspending the inner core 
barrel when the device is immersed in a fluid 
under pressure. 

6. In a coring apparatus, an outer core barrel, 
an inner core barrel, a cylinder carried by the 
outer core barrel, a piston reciprocably mounted 
in said cylinder and carrying said inner core 
barrel, and means closing the upper end of said 
cylinder and providing a chamber above the 
piston containing a compressible fluid capable 
of compression when the apparatus is immersed 
in a fluid under pressure for suspension of the 
COre barre, 

7. In a coring apparatus, an outer core barrel, 
an inner core barrel, a cylinder carried by the 
Outer core barrel, a piston reciprocably mounted 
in said cylinder and carrying said inner core 
barrel, said cylinder being of restricted diameter 
at its upper end and the piston having a portion 
of reduced diameter extending through said re 
stricted portion of the cylinder and through the 
non-restricted portion of the cylinder to provide 
an air space in the non-restricted portion of the 
cylinder between the non-restricted portion of 
the piston and the restricted portion of the cylin 
der, the lower end of the cylinder being open to 
expose the under surface of the piston, and 
means for supplying a fluid under pressure to 
both the upper and lower surfaces of the piston 
to effect an upward movement of the piston and 
the inner core barrel due to the differential ef 
fect of the pressure applied to both sides of the 
piston and Suspend the inner core barrel. 

8. In a coring apparatus, an outer core barrel, 
an inner core barrel, a cylinder carried by the 
Outer core barrel, a piston reciprocably mounted 
in said cylinder and carrying said inner core 
barrel, said cylinder being of restricted diameter 
at its upper end and the piston having a portion 
of reduced diameter extending through said re 
stricted portion of the cylinder, the lower end of 
the cylinder being open to expose the under sur 
face of the piston, means for supplying a fluid 
under pressure to both the upper and lower sur 
faces of the piston to effect an upward move 
ment of the piston and the inner core barrel due 
to the differential effect of the pressure applied 
to both sides of the piston, and suspend the in 

55 
ner core barrel, and means associated with the cylinder intermediate the upper and lower piston 
surfaces providing a chamber containing a com 
pressible medium to oppose upward movement of 
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