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1. 

CORE ORLL LATCH 

BACKGROUND OF THE INVENTION 

In core drilling, a tubular drill string having an annu 
lar drill bit is employed and the core produced by the 
bit is received by an inner tube located in the outer or 
drill string tube and this inner tube and its associated 
mounting is known as a core barrel inner tube as 
sembly. 

It is desirable in order to avoid damage to the core 
that the inner or core receiving tube be mounted in the 
drill string in such a way that it can remain stationary 
while the drill string rotates during drilling and that 
means be provided to signify when the core barrel is 
full or when it jams in any way during drilling. This can 
be achieved by suspending the core receiving tube from 
a spindle by means of a bearing and mounting the spin 
dle and the inner tube within the outer casing for axial 
movement therein against spring loading on the spin 
dle, the arrangement being such that when the core 
barrel is filled or if it jams during drilling, the inner tube 
and spindle assembly rises against the spring pressure 
and cuts off or restricts supply of drilling fluid to the bit 
through ports in the spindle thereby to cause a rise in 
pressure in the drilling fluid circuit which serves as a 
warning signal to the operator. 
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A core lifter is disposed at the bottom end of the . 
inner tube and is operable to break the core cleanly at 
the bottom when drilling is completed. In one type of 
core barrel, the core lifter may normally be disposed 
around the lower end of the inner tube so that it does 
not interfere with the core passing into the tube during 
drilling and is only exposed to the core when the inner 
tube and spindle are raised. One particular core barrel 
incorporating all of the features outlined above is fully 
described in our prior Australian Patent Application 
No. 1 1787/66, the core lifter in that case being in the 
form of a split frusto-conical ring which is closed by en 
gagement with a tapered seat in the outer drill tube 
when the whole drill string is lifted after a drilling 
operation. 

It has been found that the whole purpose of having a 
core lifter of the type which is normally shielded by the 
inner tube is often defeated by the fact that conditions 
frequently arise which cause the core lifter to be ex 
posed prematurely. One such set of conditions occurs 
when the barrel is being lowered or dropped down a 
drill hole and the upward forces caused by water in the 
hole act in the same manner as the upward forces on a 
full length core to cause the inner tube to retract and 
expose the core lifter. The present invention enables 
prevention of this occurrence by quite simple modifica 
tions to the barrel. 

SUMMARY 

According to the invention there is provided a core 
barrel inner tube assembly having latching means 
thereon to latch said assembly into a drill string to 
prevent upward movement of the assembly relative to 
the drill string, said latching means being releasable by 
application of fluid pressure. 
The inner tube assembly according to this invention 

may thus be latched into the drill string to prevent up 
ward movement of the assembly relative to the string as 
it is lowered into a drill hole. When the string is posi 
tioned in the hole and drilling fluid is applied, the as 
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2 
sembly is unlatched and is free to rise in the string 
under the influence of upward forces in the normal 
way. 

Preferably, the latching means comprises a hollow 
spindle, latching elements mounted on the spindle and 
movable between a latching position and a non 
latching position, and a piston slidable within the spin 
die between a first position in which it locks the 
latching elements in the latching position and a second 
position in which said latching elements are freed to 
move to the non-latching position, movement of the 
piston from the first position to the second position 
being brought about by the application of the fluid 
pressure. 

In order that the invention may be more fully ex 
plained one particular embodiment thereof will now be 
described in detail with reference to the accompanying 
drawings. 

BRIEF DESCRIPTION OF DRAWINGS: 
in the drawing 
FIG. 1 is a vertical section through part of a core bar 

rel having a spindle modified in accordance with the 
present invention and shows a piston within the spindle 
in a raised position; 

FIG. 2 is a cross-section on the line 2-2 in FIG. 1; 
FIG. 3 is a cross-section on the line 3-3 in FIG. 1; 
FIG. 4 is a vertical section similar to FIG. 1 but shows 

the piston within the spindle in a lower position; and 
FIG. 5 is a cross-section on the line 5-5 in FIG. 4. 
The drawing shows part only of the upper end of a 

non-wire-line type core barrel inner tube assembly. As 
is normal, the spindle 11 is slidable within the outer 
casing 12 of the core barrel. Spindle 11 comprises 
upper and lower members 13, 14 which are connected 
by screw threads at 16 and locked together by an inter 
nally threaded locking ring 17. The outer casing 12 
comprises upper and lower tubes 18, 19 screwed to one 
another at 21. Spindle 11 is biased against upward 
movement relative to outer casing 12 by a helical com 
pression spring acting between the upper end of the 
casing and the upper end of the spindle (not shown). 
The lower end of spindle 11 has an internally threaded 
spigot 22 on which a hanger bearing 23 is mounted and 
retained by a retaining pin 24 which screws into the 
spigot. Bearing 23 supports a core barrel inner tube as 
sembly 26. Inner tube assembly 26 is of conventional 
construction and only its upper end is shown in the 
drawing. Its lower end comprises the inner core receiv 
ing tube of the barrel. 

Spindle 11 has a central bore 27 which receives a 
piston 28 with a tight sliding fit. Piston 28 has a tubular 
upper end enclosing a central bore 29 and has a solid 
bottom end 31. A little above the solid bottom end 31 
of piston 28, a cross pin 32 extends diametrically 
through its tubular part to engage at its ends a pair of 
longitudinal slots 33 machined in the spindle to permit 
sliding movement of the cross pin therein when piston 
28 is raised and lowered with respect to the spindle. 
A hole 34 is drilled diametrically through spindle 11 

and receives a pair of steel latch balls 36, the outer end 
of hole 34 being reduced in diameter, for example, by 
peening, to prevent the balls passing out fully through 
these ends. The upper end of piston 28 has a pair of cir 
cular recesses 37 formed at diametrically opposite lo 
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cations at its outer periphery and the lower solid end 31 
of the piston has a bore 38 drilled through it to receive 
a pair of detent balls 39 which are biased outwardly by 
a helical compression spring 41. 
When piston 28 is in its raised position shown in FIG. 

1, detent balls 39 are forced outwardly by spring 41 
into engagement with a pair of holes 42 in the wall of 
spindle 11 to provide a detent action which holds the 
piston in this position. When the piston is held in this 
raised position, the whole spindle and piston assembly 
is prevented from moving upwardly with respect to the 
outer casing by contact of latch balls 36 with an out 
wardly and downwardly sloping frusto-conical shoulder 
43 on outer casing 12. Shoulder 43 is formed by the 
lower end of the upper tubular member 18 of the outer 
casing. Thus the spindle and inner core receiving tube 
cannot rise within the outer casing when piston 28 is 
held in its upper position. 

Before the drill string is lowered into the hole the 
piston 28 is moved to its upper position and the core 
barrel inner tube assembly is positioned on the drill 
string. The drill string is then lowered into the hole and 
with the piston thus held in its upper position by the de 
tent balls 39. The core barrel assembly is prevented by 
the engagement between the latch balls 36 and the 
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shoulder 43 from moving upward under pressure from 
fluid in the hole. On arrival at the bottom of the hole, 
water under pressure is pumped down the drill string 
into the interior of spindle 11 and acts on piston 28 so 
as to overcome the detent action of balls 39 and move 
the piston downwardly relative to the spindle to the 
position shown in FIG. 2. This allows the latch balls 36 
to fall back into recesses 34 and so enables the spindle 
and inner tube assembly to rise in normal fashion when 
the core receiving tube is full or becomes jammed. The 
movement of piston 28 relative to spindle 11 also 
brings a pair of openings 44 in the piston into line with 
holes 42 in the spindle thus allowing drilling fluid to 
pass to annular passage 46 between the upper end of 
the inner tube assembly 26 and the outer casing 12 
whence it passes in normal fashion down to the bit. A 
groove 47 is formed in the lower end of piston 28 to 
enable any drilling fluid which leaks into the space 48 
below the piston when the piston is raised to escape 
through one of the holes 42 so that downward move 
ment of the piston is not hindered. 
The above described embodiment of the invention is 

of very simple construction and involves relatively 
minor modifications to a conventional bore barrel. 
However, this particular construction has been ad 
vanced by way of example only and it is to be un 
derstood that the invention is in no way limited thereto 
but includes all variations which fall within the scope of 
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the appended claims. 
I claim: 
1. In a core drill of the type having a core barrel inner 

tube assembly which must, during drilling, be capable 
of upward movement within a drill string, the improve 
ment comprising latch element means movable 
between a latching condition for latching the assembly 
to the drill string to prevent said upward movement of 
the assembly and a non-latching condition permitting 
said upward movement, and a locking member mova 
ble by the pressure of drilling fluid applied down 
thrpugh the drill string from a first position, in which, it 
locks the latch element means in said latching condi 
tion to a second position such that the latching element 
means is freed to adopt the non-latching condition. 

2. A core drill according to claim 1, wherein the drill 
string includes a drill tube provided on its inner surface 
with a downwardly facing abutment adapted to be en 
gaged by said latching element means. 

3. In a core drill of the type having a core barrel inner 
tube assembly which must, during drilling, be capable 
of upward movement within a drill string, comprising 
the improvement wherein said assembly comprises a 
hollow spindle, latching elements mounted in the spin 
dle and movable between a latching position and a non 
latching position, and a piston slidable within the spin 
dle between a first position in which it locks the 
latching elements in the latching position and a second 
position in which said latching elements are freed to 
move to the non-latching position, the piston being 
movable from the first position to the second position 
by the application of drilling fluid down through the 
drill string on commencement of a drilling operation. 

4. In a core drill according to claim 3, wherein said 
latching elements are balls carried in openings in the 
peripheral wall of the spindle and adapted, when in the 
latching position, to project outwardly therefrom, and 
the piston is provided with recesses which, when the 
piston is in the second position, are aligned with said 
openings to allow the balls to retract into the recesses 
thereby unlatching the assembly. 

5. In a core drill according to claim 4 and further 
comprising detent means adapted to hold the piston in 
the first position but to be released on the said applica 
tion of the fluid pressure. . 

6. In a core drill according to claim 5, wherein said 
detent means comprises spring-loaded balls carried by 
the piston and adapted to engage in ports provided in 
the wall of the spindle when the piston is in the first 
position, and the piston is provided with fluid passages 
which, when the piston is in the second position, are 
aligned with said ports to provide a passage for drilling 
fluid through the assembly. 
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