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1 

3,127,943 
WM LINE CÜRE BARREL 

Takeshi Mori, Salt Lake City, Utah, assigner to Christen 
sen Diamond Products Company, Salt Lake City, Utah, 
a corporation of Utah 

Filed Mar. 5, 1962, Ser. No. 177,560 
8 Claims. (Ci. 175-246) 

The present invention relates to apparatus for secur 
ing core samples in well bores, and more particularly to 
wire line core barrels. 

In wire line core barrels, in which an inner core barrel 
mechanism is lowered through a string of drill pipe and 
releasably latched in an outer barrel to which the core 
bit is secured, it is desirable to suspend the inner barrel 
on a suitable upper supporting or stop shoulder iixed to 
the outer barrel in such manner that the outer barrel 
and bit can rotate without rotating the inner barrel in 
which the core is received. The inner barrel must pass 
through the supporting shoulder, which is of a restricted 
diameter, when being lowered in place within the outer 
barrel and when being elevated therethrough, which has 
heretofore limited the diameter of the inner barrel that 
could be used and has resulted in the obtaining of a cor 
respondingly reduced diameter core. 

Previous attempts have been made to use a larger di 
ameter inner core barrel by eliminating the stop shoul 
der completely, the lower end of the inner core barrel 
then resting upon the core bit. This arrangement has 
not been satisfactory since the inner barrel then tends to 
rotate with the core bit and outer barrel or housing, 
resulting in poor core recovery. Moreover, at times, the 
lower end of the inner core barrel structure is swedged 
inwardly. 

Accordingly, it is an object of the present invention to 
provide a core barrel apparatus of the wire line type 
in which a larger diameter inner core barrel can be low 
ered within an outer core barrel and appropriately sus 
pended therewithin. 

Another object of the invention is to provide a core 
barrel apparatus of the wire line type, in which a larger 
diameter inner core barrel can be lowered and suspended 
within an outer core barrel without resting on the core 
bit, the outer barrel being rotatable without rotating the 
inner barrel. 
A further object of the invention is to provide a core 

barrel apparatus of the wire line type embodying an ex 
pansible supporting or stop deviœ through which an in 
ner core barrel can pass, which has a larger diameter than 
the normal diameter of the device when supporting the 
inner barrel in suspension. 

This invention possesses many other advantages, and 
has other objects which may be rnade more clearly ap 
parent from a consideration of a form in which it may 
be embodied. This form is shown in the drawings accom 
panying and forming part of the present specification. 
It will now be described in detail, for the purpose of il 
lustrating the general principles of the invention; but it 
is to be understood that such detailed description is not 
to be taken in a limiting sense, since the scope of the in 
vention is best defined by the appended claims. 

Referring to the drawings: 
FIGURES 1 and la together constitute a longitudinal 

section, with parts shown in side elevation, of a wire line 
core barrel apparatus, with the inner core barrel portion 
of the apparatus latched in place, FIG. la constituting a 
lower continuation of FIG. l; 

FIG. 2 is a longitudinal section through the upper or 
suspension portion of the core barrel apparatus, illustrat 
ing the upper, inner portion of the apparatus moving 
through the suspension device; 
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FIG. 3 is an enlarged longitudinal section through the 

suspension portion of the apparatus, illustrating the lower 
portion of the inner core barrel passing through such 
suspension portion; 
FIG. 4 is a longitudinal section through the expandible 

core barrel suspension device. 
The apparatus illustrated in the drawings is of the wire 

line core barrel type, in which an inner core barrel struc 
ture 10 is lowered through a string of drill pipe (not 
shown) connected to an outer core barrel or housing 
11, for the purpose of rotating a core head or bit 12 
attached to the latter. After a desired length of core 
has been formed and moved into the inner barrel struc 
ture, it is retrieved by elevating the inner barrel struc 
ture on a wire line (not shown) through the drill pipe 
to the top of the hole. 
As specifically illustrated, the outer core barrel or hous 

ing 11 includes a tubular upper section 13 adapted to be 
suitably secured to the lower end of the string of drill 
pipe, the lower end of the upper section being threaded 
into an intermediate tubular section 14, which is, in turn, 
threaded into the upper end of a lower tubular section 
15 threaded into the upper box end 16 of a bit shank 17 
having the core head 12 at its lower end for cutting the 
annular portion of the bottom 18 of the hole H, thereby 
producing a core adapted to pass upwardly into the inner 
core barrel structure 10. The core head or bit 12 illus 
trated may be of the diamond type, although it is to be 
understood that any suitable core bit can be used. 
The inner core barrel mechanism 1t) can be pumped 

or allowed to gravitate down through the string of drill 
pipe, being capable of mounting within the outer core 
barrel 11 in suspended relation with respect thereto, and 
of being releasably latched in position to prevent its with 
drawal or upward movement from the outer core barrel 
until desired. As specifically shown, the lower section 
19 of a tubular non-rotatable inner core barrel 20 has 
a tapered guide or nose 21 inclined in a downward and 
inward direction, this lower guide portion having a suit 
able core catcher 22 therein adapted to coact with an in 
ternal tapered surface 23 of the section 19 for the pur 
pose of embracing the core when it is formed and pre 
venting it from dropping out of the inner core barrel. 
The inner core barrel 20 extends upwardly within the 

outer core barrel 11 and is of a suitable length, which 
may, for example, be 20 feet. The upper end of the in 
ner core barrel is threadedly secured to a pressure relief 
valve mechanism or sub 24 having a relief passage 25 
therethrough communicating with the interior of the in 
ner core barrel and opening into the tubular sub 24. A 
one-Way check valve member 26, such as a ball, is adapt 
ed to move downwardly into engagement with a com 
panion seat 27 surrounding the passage to prevent down 
ward flow of iiuid into the core barrel, the ball being 
adapted to move upwardly from engagement with its seat 
27 to permit iiuid in the inner core barrel to move up 
wardly therefrom as the core moves relatively upwardly in 
the inner barrel. 
The inner barrel 20 is carried in suspension from the 

outer barrel 11, but will not rotate therewith because of 
a swivel connection 28 therebetween. As disclosed, the 
upper portion of the pressure relief mechanism or sub 24 
is threadedly attached to an outer swivel head 29 having 
an internal ñange 30, the lowe1 side of which bears 
upon a suitable lower thrust ball bearing device 31 
carried by a lower bearing support 32 threaded onto a 
mandrel 33, its unthreading being precluded by a suit 
able lock nut 34 threaded on the mandrel and bearing 
against the lower support. An upper thrust ball bear 
ing device 35 bears upon the upper side of the internal 
ñange 30, the upper end of the upper thrust bearing en 
gaging an external flange 36 integral with the mandrel. 
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The mandrel itself is threaded upwardly into a suspension 
head 37, being prevented from inadvertently unscrewing 
therefrom by a suitable lock nut 3S, the suspension head 
having a downwardly facing shoulder 39 adapted to rest 
upon an inwardly directed stop shoulder 4@ formed upon 
a supporting sleeve 41 which is secured to the outer 
housing or core barrel 11. As shown, the sleeve includes 
an upper circumferentially continuous portion 42 received 
within a recess 43 in the outer barrel between an upwardly 
facing shoulder 44 on the upper portion of the lower 
housing section 15 and the lower end 45 of the interme 
diate section 14. 
The sleeve 41 is provided with a plurality of longitudi 

nal and circumferentially spaced slots 46 opening through 
the lower end of the sleeve and forming spring-like latch 
legs 47 having lower inwardly directed feet 48, the latch 
legs and feet norm-ally tending to occupy an inward posi 
tion with the feet 48 disposed under the downwardly 
facing shoulder 39 of the suspension head. The feet 4S 
and latch legs 47 are adapted to be cammed outwardly 
into an elongate recess 49 in the lower housing section 
15 so as to have an effective internal diameter which 
is slightly greater than the maximum external diameter of 
the inner core barrel 2@ and its lower portion 19. How 
ever, when occupying the normal inward position, such 
as disclosed in FIG. 1, the effective internal diameter 
across the latch feet 48 is substantially less than the out 
side diameter of the >inner core barrel 20. 
The lower inner portions Sil of the latch feet 48 are 

inclined in a downward and outward direction so as to be 
cammed outwardly into the recess or enlarged diameter 
bore 49 of the lower housing section 15 when parts of 
the inner core barrel mechanism 10 move upwardly there 
against. To insure against inadvertent release of the 
latch feet 43 from the suspension head 37, the lower 
shoulder 39 of the suspension head is inclined in a down 
ward and outward direction, engaging the upper ends 40 
of the feet 48, which are inclined in the same direction. 
By virtue of the coaction between these inclined surfaces, 
the suspension head 37 tends to hold thevlatch feet 48 
inwardly against the periphery 51 of the head and under 
its shoulder 39. 
When the inner core barrel structure 10 has been 

lowered through the drill string and is appropriately 
mounted in the outer core barrel 11, with the suspension 
head 37 carried by- the spring-like latch feet 48, it is 
prevented from inadvertent removal and substantialV up 
ward movement within the core barrel by a suitable latch 
mechanism. As shown, the upper end >of the suspension 
head 37 is threaded onto the lower end of an elongate 
latch body 52 having a longitudinal slot 53 therethrough, 
in which a latch dog 54 is pivotally mounted on a hinge 
pin 55 extending across the slot. A compression spring 
56 bears against the upper free end of the latch dog and 
tends to swing it outwardly against the intermediate 
housing section 11, so that a locking nose 57 on the 
dog is disposed under a latch shoulder 58 provided by 
the lower end of the upper section 13. The parts are so 
proportioned that when the inner core barrel mechanism 
10 has been disposed in the outer core barrel 11 with 
the suspension head 37 engaging the shoulder 40 of the 
latch feet 48, the lower tapered end 21 of the inner core 
barrel is disposed slightly above the core head or bit 12 
and adjacent to the central opening 59 in the core head 
or bit through which the core will enter the apparatus. 
At this time, the locking nose 57 of the latch dog is 
disposed immediately under the latch shoulder 58, to 
prevent any substantial upward movement of the inner 
core barrel device 10 relative to the outer core barrel 11. 
When the inner core barrel structure 10 is to be re 

trieved from the outer core barrel, a suitable overshot 
(not shown) is lowered on a wire line (not shown) and 
will become coupled to a spear head pull bar or plunger 
61 slidable longitudinally in a bore 62 in the upper end 
of the latch body 52, this plunger having a slot 63 
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4 
aligned with the latch body slot 53 and in which the latch 
dog 54 is movable. The plunger has a retracting pin 64 
secured thereto and extending across its slot 63 and in an 
enlarged opening 65 in the latch dog, the opening having 
an inclined side 66 when the latch dog 54 is disposed 
under the latch shoulder 5S. When the overshot engages 
the upper spear head 67, an upward pull is taken on the 
wire line. The pull bar 61 is pulled upwardly causing 
its pin 64 to engage the inclined face 66 of the slot 
65 and shift the latch 54 inwardly of the latch shoulder 
58 and fully within the contines of the latch body 52, 
the latch being held in such position, as illustrated in FIG. 
2. The inner core barrel mechanism 10 can now be 
elevated from the outer core barrel mechanism 11 and 
through the entire string of drill pipe to the top of the 
y.well bore for retrieval of the core from the inner core 
barrel 2t). The core catcher 22 will have moved down 
wardly and wedges against the tapered inner surface 23 
of the guide portion of the inner core barrel to prevent 
the core from dropping out of the barrel. 
As described above, the latch feet 48 and latch legs 47 

inherently tend to occupy an inward position, such as dis 
closed in FIG. 1, providing a restriction within the outer 
core barrel. The inner core barrel mechanism 10 is 
lowered through the string of drill pipe. When the 
tapered guide 19 reaches the latch feet 48, its tapered 
nose 21 will engage the stop shoulder portion 40 of the 
latch device and cam the legs 47 and feet 4S outwardly 
into the recess or enlarged bore 49 of the outer housing 
11, the inner core barrel then beingA movable downwardly 
through the expanded latch legs and feet, such as shown 
in FIG. 3. The entire inner core barrel mechanism 10 
below the suspending head shoulder 39 can now move 
downwardly through the suspension latch device 41, and 
when the reduced outside diameter portion 51 of the 
suspensionv head comes opposite the latch feet 48, the 
latter will inherently retract and form a restriction in thev 
outer core barrel, positioning the upwardly facing stop 
shoulder 40 for engagement by the downwardly facing 
companion stop shoulder 39 on the suspension head, the 
partsv then being in the position illustrated in FIGS. l 
and) 1a. At this time, the latch dog 54y has been shifted 
outwardly by the spring 56 and under the latch shoul 
der 58'. 
With the inner .barrel structure 10 latched and sus 

pended in the outer barrel 11, the lower end 21 of the 
inner core barrel 20 is spaced slightly above the core 
head or bit 12, there being no contact therebetween. 
The coring operation can now take place, the drillingy 
string being rotated to rotate the outer core barrel 11 and 
the core bit 12, appropriate downweight being imposed 
through the drill string on the latter to cut the annular 
portion of the bottom of the hole and produce the core, 
the core formed passing relatively upwardly through the 
core catcher 22 and into the inner core barrel 20. Dur 
ing the drilling action, drilling lluid is pumped down 
through the string of drill pipe, passing through the an 
nular space 7@ between the inner and outer core barrels 
1t), 11 land* through Huid nozzles or ports 71 in the core 
bit head onto the bottom 18 of the hole, for the purpose 
of carrying the cuttings from the bottom of the hole and 
around the exterior of the outer core barrel 11 and the 
drill pipe to the top of the well bore. During the rota 
tion of the outer core barrel 11 and the bit 12, the latch 
mechanism 52--58, etc., suspension head 37 and mandrel 
33 will rotate with it. However, such rotation will not 
be imparted to the inner core barrel 2t) in view of the 
swivel connection 28 between it and the mandrel pro 
vided by the upper and lower thrust bearings 35, 31. As 
a result, the inner core barrel 2i) is not rotated around the 
core, which might adversely effect it and interfere with 
proper core recovery. During the entry of the core into 
the inner barrel 20, the fluid thereabove passes out 
through the passage 25 unseating the check valve mem. 
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ber 26 and moving out of the core barrel 20 and through 
the swivel region into the outer core barrel 11. 
When the appropriate length of core has been pro 

duced, it can be retrieved by lowering of the overshot 
on the wire line and coupling the former to the spear 
head pull bar 61, the latter then being pulled upwardly 
by taking an upward strain on the wire line, causing the 
retracting pin 64 to move upwardly along the latch 54 
and shift it inwardly to the released position, such as 
disclosed in FIG. 2. As the inner core barrel mechanism 
10 moves upwardly in the outer core barrel mechanism 
11, any of its parts of larger diameter than the retracted 
normal internal diameter across the latch feet 48 will 
expand the latch feet and the legs 47 outwardly, such as 
disclosed in FIG. 2, by engaging the lower tapered sur 
face 50 on the latch feet. The entire inner core barrel 
mechanism l@ can be pulled upwardly through the latch 
feet and the latch legs, expanding the latter outwardly 
to their full extent, such as disclosed in FIG. 3, until the 
entire inner core barrel mechanism is elevated above the 
outer core barrel 11 and into the drill pipe. The eleva 
tion of the wire line can continue to remove the inner 
core barrel with the core therein completely from the 
drill pipe, the core catcher 22 preventing loss of the core 
from the inner core barrel, 

It is, accordingly, apparent that a wire line type of 
coring device has been provided, in which the outside 
diarneter of the core barrel can be made larger than 
the suspension shoulder which will eventually support 
it after it has been appropriately latched in place. The 
larger external diameter of the core barrel means that 
its internal diameter can be made correspondingly larger, 
resulting in the ability to provide a core bit that can cut 
a larger diameter core received within the larger internal 
diameter core barrel. The suspension shoulder 40 on 
the sleeve 4l, if incapable of outward expansion, would 
have the diameter illustrated in FIG. 1, which would 
mean that the outside diameter of the core barrel 2€) 
would have to be correspondingly smaller. However, by 
virtue of providing the expansible suspension elements, 
such as the spring-like legs 47 and feet 48 on the latch 
sleeve, a larger core barrel can be used, since it will 
cam or expand the stop or suspension shoulder portion 
4i) outwardly until the core barrel 20 has been run into 
its desired position within the outer core barrel 11, after 
which the latch device 47, 4d can inherently retract to a 
smaller effective diameter to provide the shoulder 40 
upon which the suspension head 37 can rest. The sus 
pension mechanism may rotate with the outer core barrel 
11, but the swivel 28 will insure that the inner barrel 20 
need not rotate with the outer barrel. 

I claim: 
l. In coring apparatus: an outer core barrel; an inner 

core barrel structure adapted to be lowered into and 
elevated from said outer core barrel; suspension means 
carried by said outer barrel and through which said inner 
barrel structure can pass; said suspension means com 
prising expandible and contractable supporting instru 
mentalities engageable by and expanded outwardly by 
said inner barrel structure; said inner barrel structure 
having a suspension member at its upper portion adapted 
to engage said instrumentalities when contracted to sus 
pend said structure in said outer core barrel. 

2. In A‘coring apparatus: »an outer core barrel; an inner 
core barrel 4structure adapted to be lowered into and ele 
vated from said outer core barrel; suspension means car 
ried by said outer barrel and through which said inner 
barrel structure can pass; said suspension means corn 
prising inherently contractable «and outwardly expandible 
supporting instrumentalities engageable by and expanded 
and held outwardly by a lower portion of said inner bar 
rel structure when passing therethrough; said inner barrel 
structure having a suspension member at its upper portion 
adapted to engage said instrumentalities when contracted 
to suspend said structure in said outer core barrel. 
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3. In coi-ing apparatus: an outer core barrel; an inne-r 

core barrel structure adapted to be lowered into and ele 
vated from said outer core barrel; suspension means car 
ried by said outer barrel land through which said inner 
barrel structure can pass; said suspension means com 
prising inherently contractable and outwardly expansible 
supporting instrumentalities having a normal contracted 
internal diameter less than that of the maximum outside 
diameter of said inner core barrel structure and engage 
able by and expanded outwardly by said inner barrel 
structure when passing therethrough; said inner barrel 
structure having a suspension member at its upper por 
tion; said suspension member having a periphery of an 
outside diameter no greater than said normal contracted 
internal diameter and an outwardly directed shoulder 
above said periphery for resting upon said instrumentali 
ties when said instrumentalities are contracted about said 
periphery to suspend said structure in said outer core 
barrel. 

4. In eoring apparatus: an outer core barrel; an inner 
core bar-rel; a mandrel; a swivel mounting said inner 
barrel on said mandrel; expandible and contractable sus 
pension means carried by said outer bar-rel and having a 
contracted internal diameter less than the outside diam 
eter of said inner barrel iand engageable by and expanded 
outwardly by said inner barrel to an expanded internal 
diameter greater than the outside diameter of said inner 
bar-rel to permit said inner barrel to pass downwardly 
through said suspension means; and a suspension member 
on said mandrel adapted to rest upon said suspension 
means when contracted to suspend said inner barrel in 
said outer barrel. 

5. In coring apparatus: «an outer core barrel; an inner 
core barrel; a mandrel; a swivel mounting said inner 
barrel on said mandrel; inherently contractable and out 
wardly expandible suspension means carried by said outer 
barrel and having a normal contracted internal diameter 
less than that of the maximum outside diameter of said 
inner core barrel and an expanded internal diameter 
greater than the outside diameter of said inner barrel to 
permit said inner barrel to pass through said suspension 
means; and Ia suspension member on said mandrel hav 
ing a periphery of an outside diameter no greater than 
the contracted internal diameter of said suspension means 
and an outwarldy directed shoulder above said periphery 
for resting upon said suspension means when said sus 
pension means is contracted about said periphery to sus 
pend said inner bar-rel in said outer barrel. 

6. In coring apparatus: an outer core barrel; an inner 
core barrel structure adapted to be lowered into and 
elevated from said outer core barrel; a suspension sleeve 
carried by said outer bairel and having eircum-ferentially 
spaced, laterally expandible and contractable latch feet 
eng-ageable by and expanded outwardly by said inner 
barrel structure; said inner barrel structure having a sus 
pension member -at its upper portion adapted to engage 
said feet when contracted to suspend said structure in 
said outer core barrel. 

7. In coring apparatus: an outer ycore barrel; an inner 
core barrel structure adapted to be lowered into and 
elevated from said outer core barrel; a suspension sleeve 
carried by said outer barrel and having oircumferentially 
spaced, laterally exp-audible and inherently contractable 
latch feet; said latch feet having a normal contracted in 
ternal diameter iess than that of the maximum outside 
diameter of said inner core barrel structure `and engage 
able by and expanded outwardly by said inner core bar 
rel structure when passing therethrough; said inner bar 
rel structure having -a suspension member at its upper 
portion; said member having a periphery of an outside 
diameter no greater than said normal contracted intern-al 
diameter of said 4feet and ian outwardly directed shoulder 
above said periphery for resting upon said feet when con 
tracted about said periphery to suspend said structure 
in said outer core bar-rel. 
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8. In coring apparatus: an -outer core barrel; an inner 
core barrel; a mandrel; a Vswivel for mounting said inner 
barrel 'on said mandrel; -a suspension sleeve carried By said' 
outer» barrel and having leircumferentially’ spaced, later 
ally expandibleV and ‘contractable latch feet engageabley 
-by land expanded outwardly by said inner eore> barrel, 
‘said latch feet having' iacontracted internal diameter 
lessthan the outside diameter of said inner barrel and 
an expanded internal diameter` greater than the outside 
diameter of ̀ said inner barrel to permit said inner barrel 
to engage ‘and expand said feet and pass downwardly 
through said lfeet; and a ̀ suspension member on said man 

ä. 
drel adapted to rest upon said feet when contracted to 
suspend said 'inner barrel `in said outer barrel. 
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