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Lo all whom it may concern:

Be it known that I, MiLAX C. BULLOCK, of
Chicago, in the county of Cook and State of
Illmms ha,ve invented certain new and use-

ful Implovements in Core Breakers and Lift-

ars for RoeL-Dmlls, and I do hereby declare

that the followingisafull, clear, and exact de-

seription LheIeof reference bemo' had to the

accompanying dchWl]]f“S, and to 13he letters of

reference marked thereon, which form a part
of this qpemﬁeatwn |

This invention relates to an impr oved core-
breaking and core-lifting device for drilling
apparatus of that kind lmvmﬂ rotary tubular

bits or cutters, such as are eommonlv known

as ““diamond dr 11ls.”

In a separate application for Lettels Pat-
ent filed by me on the 22d day of September,
1898, Serial No. 691,603, I have shown a drill-
ing appamtus h&vmff a drill-rod or core-
bmr’el a cutting-head Which i is movable with

'1espee13 to the dull—-md or core-barrel, and

core gripping devices which are a,etua,ted al-

tomatwally through the movement of the.

cutting-head with 1espeot to the d1111 rod or
core- bm rel. -f
The present invention emblaces the gen-

eral principles of construction ﬂlustrated in

sald prior application and constitutes a spe-
cies of the genericinvention therein set forth.
In the mechanism specifically illustrated in
the prior application the core-gripping device
is actuated through a 10tat1ve movement of
the cufting-head mth respect to the drill-rod
or core-barrel. In the present appheatwn an-
other form of core-actuating means is em-

ployed wherein the cuttmfr-head has an end-

wise-sliding or telescopic movement with re-
spect to the drill-rod or core-barrel, and the

actuation of the core-gripping devlce is ef-

fected solely through such telescopic move-

ment, the parts bemﬂ* so arranged that when.

the d1111 rod is thr ust for wald in cutting or

drilling the cutting-head will be moved back--
W&ldly, and ther eby relieve the gripping de-
vice from contact with the core, and when the
drill-rod is withdrawn the cuttmﬂ' head will
be advanced with respect thereto and close

the gripping device upon the core.

inafter described, and pointed out in the ap-

pended claims.
As shown in the drawings, I‘wme 118 a sec-

tional view of a device embodymﬂ‘ my inven-

tion, showing the core-breaker out of contact
with the core and the drill in position for
driliing. Fig.2isasectional viewof thesame

device, showing the core-breakerin operative

engagement with and lifting the core. Iig.

3 1s an elevation of a dewce embraced In my

invention. Fig, 4 1is an elevation of a longi-
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tudinally-r ibbed coupling-sleeve embodied in

my invention.
of Fig. 2.
core-breaker embf’aced-in‘myinventiom. Fig.
718 a section on line 7 7 of Fig. 2. Fig. 8is

Fig. 51is a section on line 5 5

-a view of a carrier-shell havmo' ELpBI‘tI.IIB&

through which the core-breaker jaws operate.
A devlce embodying myinvention,asshown

in the said drawings, embraces a tubular
drill-rod A, a core- 11ftel shell B, having screw-

threaded- engawement with the lower end of
the drill-rod A, a coupling-sleeve C, having a
sliding or telescoptc engagement with the
lower end of the core- 11ftmn* shell B, and a
cutting-head D, attached at its upper end to
sald couplmmsleeve The coupling -sleeve

Fig. 6 is a view of one form of

70

C 18 provided with external longitudinal ribs

or grooves and is engaged with the shell B by '

means of a notched or ﬂ*moved inwardly-pro-
Jecting part or flange on the lower end of said
shell, herein shown as formed by means of a

~Sepa1*a,te- ring H, connected by serew—threads |

with said shell. The said sleeve C has at its
upper edge a stop-flange ¢, which by contact
with the upper edge of the ring H prevents

separation of the parts.and limits the down-

ward movement of the drill-head with respect
to the said shell.
E is located wu;hm sald core-lifting shell BB

and engages at its lower end the eomphng-

sleeve C ‘and a spiral spring K surrounds the
upper pmt of said shell E and operates by
endwise expansion to throw downwardly or
outwardly the said shell and the connected

coupling-sleeve and drill-head. Said spring

A sliding shell or cylinder

30
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is located between the upper part of the shell

E and the part of the shell B which surrounds

| the same and is held or confined at its ends

~The 111vent1on consists in the matters here- | by contact with a shoulder on the drill-rod 100
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at its upper end and a shoulder on the shell

E at its lower end. Conveniently the bear-
ing-shoulder for the upper end of the spring

is formed by the lower end of the drill-rod A,
while that forits lowerend is formed by aring
e, which is secured by rivets to the said shell
K. Serrated wedge-shaped gripping-jaws G

are located within the shell B and engage an

inclined or conical interior surface b, which
forms within the shell a conical recess larger
at 1its upper than at its lower end. The in-

ner or gripping faces of said jaws extend

through openingse®in theshellE. Said jaws
are shown as having the form of blocks con-
nected by intermediate parts or webs, so as

to form a ring, as shown in Fig. 7, said ring

being cut or split at one point to enable it to

- expand and contract as the jaws are moved
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inwardly or outwardly. The coreisindicated

by M in the drawings,
Referring to the details of construction

1llustrated, the tubular drill-rod A is provided

at 1ts lower end with an externally-screw-
threaded portion a of less diameter than the
drill-rod and forming an external shoulder o'
T'he inner part of the lower end of said drill-
rod is reamed out to form an annular recess
to receive the upper end of the shell F, which
is adapted to slide therein, the upper limit
of said recess forming the shoulder o

nal spiral clearance-groove ¢®in a familiar
manner. 'The core-lifter shell I3 has the same
external diameter as the gaid drill-rod A and
18also provided with a spiral clearance-groove

continuous with that of the drill-rod when

the said shell B is in place upon the drill-rod.
The upper end of said shell B is provided on
1ts inner surface with the screw-thread 0,
adapted to be engaged by the serew-threaded
end a of the drill-rod.
shell B at the said part is equal to the depth
of the said shoulder ¢, so that the outer sur-
faces of the said drill-rod and said shell B
form a continuous cylindricalsurface, and the
spiral grooves of the said shell B are continu-
ous with the similar grooves a® ¢ of the drill-
rod. The inner surface of the said shell B is
enlarged above the conical part thereof to re-
ceive the spring F, which surrounds the up-
per part of the said shell below the lower end
of the drill-rod. The lower end of said shell

B is provided with a e¢ylindric enlargement

b% in which the stop-flange ¢ of the coupling-
sleeve fits and slides. The lower end of said
core-lifting shell is provided with an interior
screw-thread adapted to receive the exter-
nally-screw-threaded end of the notched ring
H, whichis, in effect, an extension of the core-
lifting shell. The said ring H is provided
with innerlongitudinal notches £, (shown on
Fig. 5,) which engage the ribs on the coupling-
sleeve.

The core-bit D may be of any approved de- |

sign, but as herein shown is a metal ring
armed with diamond cutters at its lower edge,
and is attached by a screw-thread to the

'T'he.
said drill-rod is also provided with an exter-

The thickness of the |

coupling-sleeve C. The said sleeve has an
interior diameter slightly greater than the
core and is provided with external screw-
threads at its lower end adapted to engage
similar internal serew-threads in the upper
end of the cutting-head.

upper end of the cutting-head to constitute

This manner of en-
oacement with the cutting-head causes the

75

an upwardly-facing shoulder d. 'T'he upper

end of the said coupling-sleeve C is provided

with an ontwardly-extending flange ¢, having

an external diameter equal to the interior di-

ameter of the core-lifting shell at the enlarge-
ment or recess H% The bore of said sleeve C

80

is reamed out at its upper end to receive the

lower end of the cylindrical carrier-shell I,
hereinafter described. The said coupling-

sleeve is provided externally with longitudi-
nal ribs ¢', corresponding with the notches A

of the ring H and adapted to slide therein.
Sald ribs and notches are provided to com-
municate the rotary motion of the drill-rod
to thecutting-head. Thesliding shell E rests
upon the upper end of the said coupling-
sleeve, and the inner surfaces of the coupling-
sleeve and carrier-shell form one continuous
cylindrical surface, and the length of the said
carrier-shell is such that when the said coup-
ling-sleeve C is at its lower point the carrier-
shell resting thereon shall extend upwardly

until the upper end thereof shall extend into
the enlargement in the end of the tubular

drill-rod. The lower ends of the gripping-

jaws G are beveled inwardly,asshown in Figs.

1 and 2, and are adapted to engage the edges
of the sliding shell at the lower parts of the
aperture C2 so that:when the said carrier-
shell is forced npwardly the lower wall of the
aperture will press outwardly on the jaws and
carry them out of contact with the core and
into the upper part of the conical recess.
The operation of the device is as follows:
When the apparatus constructed as de-
seribed is set in operation, the thrust of the
drill-rod A against the resistance of the rock
causes the spring I to be compressed until
upward movement of the drill-head is arrest-
ed by contact of its upper end with the ring
H. Asshown in Fig. 1, owing to the taper
of the surface b and the beveled shape of the
lower end of the core-gripping jaws 3, as here-
tofore described, the jaws will be forced up-
ward and outwardly to the position shown in
sald Ifig. 1. In this position the core-breaker
1s entirely out of contact with the core and
will so remain so long as operative pressure
18 maintained upon the cutting-head. When
the drill-rod is raised, the spring F immedi-
ately expands and the carrying-sleeve E and
all parts engaged therewith are forced down-
wardly to the position shown in Figs. 2 and 3.
This movement is of course aided by the
weight of the drill-head. The inclined sur-
face b acting on the gripping-jaws G forces
the said jaws inwardly into contact with the
core, as shown in said Fig. 1. It is obvious

that in this position the greater the upward
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‘force on the drill-rod themore firmly the Jjaws

will grip the core.

When the gripping-jaws and the metal parts -

connecting Lhem are adapted to constitute &
Spring-ring, as shown, said ring may be made
of such diameter that the tension of the

springs will either tend to close the jaws on

the core or to hold them free therefrom, the
springin one case aiding the actuating-spring
I and in the other case supplementing the ex-
panding devices in throwing the jaws away
The ring may, however, be
made of an intermediate size, so that it will

be made neutral, and both expansion and con-

traction in that case will be effected solely by
the action of the said spring or by the upward
thrust of the sliding shell. Obviously the

connecting parts between the Jaws serve.

merely as a means of holding them in place;
but as the openings in the shell also perform
this funetion the said connecting parts may
be omitted and a series of separate jaws em-
ployed. It is also obvious.that the spring K

‘may be omitted, and the gravity of the cut-

ting-head and connected parts may be utilized
toadvance the cutting-head in the withdrawal
of the drill-rod.

I‘'rom the above deseription of the construe-

“tion and operation of the device illustrated it

will be clear thatin thisinvention the cutting-
head has an endwise or telescopic movement

with respect to the drill-rod or core-barrel and

that the actuation of the core-gripping device

18 effected automatically and solely by such
endwise-sliding or telescopic movement of the
cutting-head. Intheapparatushereinshown,

therefore, a distinetive feature isthe endwise-
sliding or telescopic movement of the cutting-
head as distinguished from a rotative or com-
bined 1*0tablve and endwise movement of the
cutting-head, such as is. presented in the de-

vice 111ustrated in the said prior apphcatlon
hereinbefore referred to. |

I ¢laim as my invention—
1. The combination with a drill-rod of an
annular cutting-head which slides endwise

with respect to the drill-rod, an expansible
core-gripper and means actuated through the

endwise movement of the eutting-head acting
to hold the core-gripper- extended during the

~operation of drilling.

55

- radially movable gripping- Jaws and means
actunating said jaws, comprising an inclined

6o

2. The Cﬂmblﬂ&tl(f)ﬂ with & dmll md of zm.

annular cutting-head which is movable end-
wise with respect to the drill-rod, an expan-
sible core-gripper comprising endwise and

surface of the interior of the drill-rod, and

emlmse movement of said cutting-head.

The combination with a dmll rod of a,ri]

~ ﬂnnula’i’* cutting-head which is movable end-

wise with respect to the drill-rod, a spring ap-

plied to extend the cutting-head, an expansi-
ble core-gripper and actuating means for the

core- gripper embracing operative connec-
tions with the cutting-head, whereby the core-

gripper is contracted when the cutting-head

18 thrown outwardly by said spring, and ex-
tended when said cutting-head is forced in-
ward by pressure against the rock in drilling.

4. The combination with a drill-rod of an

annular cutting-head which is movable end-

wise with respect to the drill-rod, a spring ap-

plied to extend the cutting-head, an expansi-
ble core-gripper and means for actuating said

core-gripper, embracing an ineclined surface

| on the drill-rod and a connection between the

moving parts of the gripper and the cutting-
head by which the said moving parts are ac-

70

75

.80_

tuated through the endwise movement of the

cutting- head

5. The combination with a drill-rod pro-—
vided with an inclined interior surface, of an
annular cutting-head which is movable end-
wise with r eepeet to the drill-rod, an expansi-
ble core-gripper, embracing jaws which en-
gage and slide endwise upon said inclined sur-

face of the core-barr el and an operative con-

neetwn between said cutting-head and said
jaws, acling to move the S&id jaws within the

drill-rod when the cuttin ﬂ‘-head Ismoved with

respect to said drill-rod.

6. The combination with a drill-rod 1:)1‘0-
vided with an interior inclined surface, of an
annular cutting-head which is movable end-

‘wise with recspect tosald drill-rod, an expansi-

ble core-gripper, embracing jaws which en-

gage sald inclined surface of the drill-rod,

connecting means between the eutting-head
and jaws acting to move sald jJaws endwise
with the cutting-head and a spring applied
between the cuttmw head and the drill-rod to
extend the cuattin n*-head |

7. The combination with a drill- rod pro-

vided with an interior inclined sarface, of an

annular cutting-head which is movable end-
wise with respe_ct to the drill-rod, a core-grip-
per, embracing jaws which engage and slide
endwise upon said inclined surface, and a

‘sliding sleeve connecting said jaws with the

said cutting-head. |
8. The combumtmn with a d[‘lll rod pro-—

vided with an interior inclined surface, of an

annular cutting-head which is movable end-

| wise with respect to the drill- rod a core-grip-

per, embracing jaws which engage and slide
endwise upon said inclined surface a sliding
sleeve connecting said jaws with the.. sald cut«-

ting-head, and a,_n' actuating-spring applied

between the said sleeve and the drill-rod.
. 'T'he combination with the drill-rod of an

| annular cutting-head provided with a longi-
connecting means between the catting- head .

and said jaws by which the latter are moved
with respect to the inclined surface in the

tudinally-g n*rooved sleeve which has shdmb

engagement with a notched flan geon thedrill-

rod a core-gripper-and _actuatmﬂ*. means for

95
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'op@ratinﬂ* the core-gripper through the end- -
wise movement of the cuttmﬂ'-head with 1"'e-,
spect to the drill-rod.

130

10. The combination of a tubular drnll-rod :

provided with an interior tapered surface and
| ,mth a uotched ﬂanwe at its Iower end, of an
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annular cutting-head provided with a longi- | at one end against a shoulder on the drill-rod

tudma,lly-ﬂ*rooved sleeve which has 511(:11110'

engagement with said notched flange, a ﬂ'mp--

ping devme, embracing jaws which shde upon
sald inclined surface, and connecting means
between the jaws and said cutting-head for
actuating the former from the latter.

11. The combination of a tubular drilling-
rod provided with an interior tapered surface,
an annular cutting-head which has endwise-
sliding engagement with the drill-rod, a slid-
ing sleeve within the drill-rod engaging with
sald cutting-head and provided with openings
for gripper-jaws, and gripper-jaws engaging
with said openings and bearing &gamst the
inclined surface of the drill-rod.

12. The combination with a drill-rod pro-
vided with an interior conical surface, an an-
nular cutting - head having endwise-sliding
engagement with thedrill-rod, asliding sleeve
engaging with the cuttmn-head and prowded
with an opening for gripping-jaws, gripping-

jaws which engage said openings and bear
against the said inclined surface, and a coiled
spring surrounding said sleeve and bearing |

and at its opp031te end against a shoulder on
satd sleeve.

13. The combination with a drill-rod pro-
vided with an interior tapered surface, a drill-
head havingendwise-sliding engagement with
sald drill-rod, a sliding sleeve connected with
sald drill-head and provided with openings
to engage clamping-jaws, clamping-jaws to
bear against the said inclined surface and
engage said openings, said clamping-jaws be-
ing provided with inclined surfaces adapted
for engagement with said sliding sleeve and
acting to throw outwardly the clamping-jaws
when the cuttin g-head and sleeve are thrust
inwardly.

in testimony that I claim the foregoing as
my invention I affix mysignature, in presence

of two witnesses, this od day of September,
A. D. 1898.

MILAN C. BULILOCK.

“Witnesses:
CHARLES 5. BARTHOLF,
R. CUTHBERT VIVIAN.
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