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UNTITED STATES PATENT OFFICE,

[T

MILAN C. BULLOCK AND SAMUEL W. DOUGLASS, OF CHICAGO, TLLINOIS;
- SAID DOUGLASS ASSIGNOR TO SAID BULLOCK.

ROCK-DRILLING APPARATUS.

SPECIFIOATIOIN forming part of Letters Patent No. 474,080, dated May 3, 1892,
Application filed August 29, 1889, Serial No, 322,373, (No model.

To all whom it may concern:

Be it known that we, MiLAN C. BULLOCK I

and SAMUEL W. DouGLAss, of Chicago, in the
county of Cook and State of Illinois, have in-
vented certain new and useful Improvements
in Rock-Drilling Apparatus; and we do hereby
declare that the following is a full, clear, and
exact description thereof, reference being had

~to the accompanying drawings, and to the

10

letters of reference marked thereon, which
form a part of this specification. -

T'his invention relates to drilling apparatus |

for earth or rock boring of that class known

- as “diamond drills,” or those having an an-

20

nular cutting-head and a core-barrel, in which
a core 1s formed as the cutting-head advances,
and more particularly to that class of such
drilling apparatus having a core-barrel to re-
celve the core and in which the core-barrel

and core are removed from the bored hole

outwardly through a tubular drill-rod or cas-

‘ing-tube by which the cutting-head is actu-

- ated. |
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The invention consists in the features of

construetion and combinations of parts here-
inafter fully deseribed, and pointed out in the

appended claims.

In the drawings, Figures 1,2, and 3 show in

three parts or sections a central vertical sec-

tional view of the lower end of a casing-tube,
a cutting-head, and parts connecting the
same. Ifigs. 4 and 5 are views in cross-sec-
tion taken, respectively, on the lines 4 4 and
and 5 5 of Iigs. 2 and 3. Fig. 6 is a detail
central vertical sectional view of the lower
end of the casing-tube. Fig.7isa detail view,

inside elevation, of the adjacent portion of the

part of the couplingdevice by which the core-
barrel is connected with the ecasing-tube. Kig.
318 a central vertical sectional view of a modi-
fied form of construction embodying my in-
vention. Fig. 9 is a view in cross-section
taken on the line 9 9 of Fig. 8. Fig. 10 is a
central vertical sectional view illustrating
another modification of the parts shown in
Fig. 8. Iigs. 11,12, and 13 are sectional views
taken, respectively, on the lines 11 11, 12 12,
and 15 13 of Kig. lu. TIfig. 14 is a view of. a
drilling apparatus embodying our invention,

!

50 showing a machine for actnating the casing- |

tube, the lower
in section. | |

As shown in Figs. 1 to 7 of said drawings,
A is an outer casing-tube or tubular drill-rod,
which carries at its lower end a cutting-head
B’ and a core-barrel B2 and through which
sald parts are removed upwardly for taking

partof said ecasing-tube being

out the sections of the core. The said casing-

tube will be rotated and advanced by a drill-
ing-machine such as is shown in Fig. 14 and
fully described in Letters Patent No. 443,819,
granted December 30, 1890, or by the use of
any other suitable machine. | _'

b is a tubular part smaller than the casing-
tube and consisting of a core-barrel having

an annular cutting-head and an upper tubu-

lar part extending into the casing-tube and

provided with devices for connecting the core-
barrel with said tube. The cutting-head and
core-barrel are smaller in diameter than the

‘casing-tube, and said tubular part B is pro-

vided above the core-barrel with a series of
reamers, which operate to enlarge the hole
made by the cutting-head sufficiently to re-
celve said casing-tube, as hereinafter more
fully described. |

Inthe apparatus deseribed in this specifica-
tion it is intended to drive and rotate the

cutting-head, core-barrel, and the reamers,

which enlarge the hole to receive the casing-
tube from the casing-tube A, by means of suif-
able connections between the same adapted

to be disconnected to allow the withdrawal

through the tube of the core-barrel and con- -
‘nected parts. The said casing-tube A Pro-
- trudes above the surface of the ground and

is driven or rotated by any suitable machine.
Thus it will be seen that in this apparatus
the said casing-tube A serves the purpose of
a drill-rod, as well as that of a casing for the
hole. Near its lower end said casing-tube A

Is provided with sections A’ A’, connected to-

gether by serew-threaded couplings A2and A3,

Near its lower end the core-barrel is Ppro-
vided with a device to engage and clamp the
core or core-lifter B® of familiar construe-
tion. Above the core-barrel the tube B ig
made In two parts or sections b and b’
section b is connected with the upper end of
the core-barrel by means of a tubular serey-
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threaded coupling 0?, and a screw-threaded !

coupling b® connects its upper end with the
lower end of the section . A ring 0% pret-
erably formed of steel, is arranged between

the upper end of the section b and the coup-

ling 1% and is screw-threaded upon the sald

IC

coupling. Said ring b® is of greater diameter
than the section b, s0 as to projéct therefrom
and form a shoulder 0% At its upper edge
the said ring is the same diameter as the
coupling 0% and said coupling 1s tapered
oradually to meet the section 0" to avold
projection or shoulder at this point. The

said section D’ is provided at its upper end

with atubular sleeve 0% having screw-thread-

od connections with said section 0'. |
The devices by which the casing A and

tube B are detachably connected are as fol-

lows: In the walls of the tubular part or sec-

20

tion b/, about midway its length, is formed
o series of vertieal slots 0! b, in which are
fitted radially-movinglocking-dogs C C, which
are adapted to engage at thelr upper ends

‘with shoulders in the casing-tube In such

30

35

40

45

manner as to hold the core-barrel from rising
into said casing-tube. Said dogs are mounted
between their ends on pivots ¢ ¢ and have
their outer faces ¢’ ¢ above and below these
pivots,arranged at an obtuse angle with each
other, as shown, so that when the upper ends
of the dogs are thrown outward through the
slots in bearing against the casing-tube A the
lower ends stand within the tube b/, and vice
versa. The casing-tube is provided with an
internal upwardly-facing shoulder a near its
Jower end, adapted to engage with the shoul-
der of the tube B, formed by the ring 0° and
to thereby sustain the core-barrel and con-
nected parts as the casing-tube is being low-
ored into the hole and prevent disengagement
of the parts under other circumstances. The

shounlder a is herein shown as formed at the

upper end of the lowermost section or shoe A*
of the casing-tube. The dogs C Careso placed
that when the shoulder 0% of the ring 0° rests

“upon the upwardly-facing shoulder & they

50

may be expanded to project beneath and en-
cage a downwardly-facing shoulder o, formed
within the casing-tube, preferably by the

lower end of the coupling A’ of the said tube.

The dogs C C therefore retain the tube I3 and
core-tarrel in their proper position with rela-

tion to the casing-tube and prevent any rela-

tive longitudinal movement of said parts.

55

For connecting the casing-tube and core-

barrel, so that said parts will rotate together

and the core-barrel and cutting-head will be
positively driven from or by the casing-tube,

the section D is provided with vertical ribs 47

6o

b" and the inner surface of the lower or end

“gection or shoe A*of the casing A 1s provided

with corresponding recesses 0° 0% with inter-
b i

mediate ribs 0° 1°, adapted to fit between the

ribs 67 b7 of the coupling b. The lower ends
of the ribs 707 and the upper ends of the ribs
b® b° are pointed, as shown, this construction

any

face of the sald sections.

I —

of the interlocking ribs obviously enabling

them to be easily engaged with each other.

when the core-barrel is lowered through the
casing-tube to its place. |
W hen the parts are locked together and in

position for operation, the core-barrel termi-

nates somewhat below the lower end of the
casing-tube, and in the section 0 of the tubu-

lar part B are formed a series of vertical slots
DY b in which are located the reamers or

reaming-cutters D D, by which the hole is en-
larged to receive thecasing-tube. Said ream-
ers are mounted upon pivots d d, inserted
through adjacent parts of the said section b.
Said reamers are furthermore provided on

their outer sides, above their pivots, with

vertical downwardly and inwardly inclined
faces d’ d’, which are provided with cutting-
points or diamonds and which project out-
wardly beyond the tubular section when the
parts are in position for operation. Below
their pivots the said reamers are provided
with actuating-arms d® d? which extend down-
wardly and engage devices hereinafter de-
seribed, by which the reamers are retracted,

the outer faces of said arms beingarranged at

suchan anglethatwhenthereamersare thrown
outwardly, or in position for cutting, said
faces will stand considerably within the outer
surface of the tubular section 0, and when
the surfaces d’ d’ are retracted or brought
within the casing the lower ends or arms of
sald reamers will not project through theslots

or beyond the tubular section.

The devices for expanding and contract-
ing the reamers and the locking-dogs are
constructed as follows: Located adjacent to
the said dogs C and reamers D, respectively,
are two hollow and longitudinally-movable
spools C'and D’. The spool C’ consists of two
cones C? and O3, arranged with their smaller
ends toward each other and connected by a
spindle ¢5. Said spool C’ is provided on 1ts
outer ends with eylindrie portions ¢* ¢t
adapted to fit and slide within the tube-sec-
tion b’. The spool D’ consists of two cones
D? and D3, arranged with their smaller ends
toward each other and connected by a spindle
d® Said spool D’ is provided on its outer
ends with ¢ylindrie parts d* d*, adapted to fit
and slide within the section 0. The sald
spools C’ and D’ are limited in their upward
movement by their top or cylindric portions
comingin contact, respectively, with the lower
ends of the hollow nut 0* and coupling 6’
whose interior diameters are somewhat less
than that of the sections o’ and b,into the
upper ends of which said parts are inserted
and held by screw -threaded joints. 'T'he

‘downward movementof said spools is limited

by contactof their lower ends with the upper
ends of the couplings 0° and 6% which coup-
lings project inwardly beyond the inner sur-
Thesald spools are

provided at each end with screw-threaded
extensions ¢ d° and ¢® ¢>. The said spools
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are connected together by means of a coup- | the section F’.

ling-tube D which is interposed between the
spools and connected with the extensions on
theadjacentends thereof, preferably by screw-
threaded joints. |

- To the upper extension ¢® of the spool ¢’ a

coupling - tube C* is connected by a screw- |

threaded joint, said coupling-tube being at-
tached at its upper end to the lower serew-
threaded head f of a recessed head F. The
external diameters of the coupling-tubes C!
and D* are the same as the internal diame-
ters of the couplings b* 6% thereby forming
additional surfaces to guide thespoolsin their
vertical movement. '_ | S

At the lower end of the spool D’ is a eylin-
dric extension d°, which slides in the eylin-
dric bore of the coupling b% said extension be-
ing preferably provided with a packing dt,

which serves to make a tight joint at this

point to prevent the passage of waterbetween
the exterior of the casing-tube and the inte-
rior of the core-barrel through the slots b1 b1,
The lower cone or head of the spool D’ and
cylindric extension d?are preferably made in-
tegral with each other and separate from the
upper part of thespool, and the stem /%, which
connects the heads of the spool, is extended
through the lower head and extension and
provided at its lower end with a nut 7, which
holds said head on the stem and between
which and the lower end of the extension (f°
the packing d° is placed. | | |

- In the drawings the spools are shown as lo-
cated at the lower limit of their movement,
and consequently the dogs and reamers will
be expanded by reason of the upper cone-sec-
tions of said spools resting between the up-
per ends of and holding outwardly said dogs
and reamers. When in this position, the dogs
will engage the shoulder ¢’ of the ecasing-tube
and the reamers will be in position to cut or
ream out the walls of the hole. When the
spool €’ is lifted, the spool D’ also rises, and
lower cone-sections C° and D3, respect-
ively, pass between the lower endsof the dogs
and reamers and thereby expand said lower
ends. The cone-sections C?* and D? being car-
ried upwardly from between the upper ends

of said dogs and reamers, the latter are per-

mitted to swing inwardly. When the spools
are thus moved, therefore, the tubular section
BB is freed from its engagement with the outer
casing and can be drawn upwardly through

. the same.

As before desceribed, the recessed head F is

connected with the upper end of the coupling

CY, said head being recessed in its upper por-
tion, as shown at f’, and connected at its up-
per end with a short tubular section " by a
serew-threaded joint. B |

F* indicates a head provided with a hollow
depending spindle F? which is adapted to
pass through the tubular section F’, and be-
low sald section is provided with a serevw-

threaded portion near its end, upon which is

.head.

F1 11,

The said spindle is capable
of a sliding motion within the section F’.

I'? is an upwardly-extending sheath or tube
provided at its upper end with an internal
downwardly-projecting flange /3. Saidsheath
or tube 1s adapted to receive a detachable
lifting device, called a “harpoon,” such as
shown in a separate application for patent,

Serial No. 278,571, filed by me in the United
ice June 29, 1888, and which

States Patent Of
is provided with expansible jaws adapted for

70

75

automatic engagement with the flange /3 of

sald tube and is lowered by a rope through
the casing-tube, so as to reach and engage
the said sheath. A conical recess is formed
in the upper end of the head F? to receive the
lower end of the harpoon in the same manner
as the corresponding feature shown in said
separate application. The head T? is pro-
vided with a series of horizontal water-pas-
sages f*andinclined water-passages 7%, which
lead from within the recess F2 to the sides of
said head, said passages being to allow the
escape of water and sediment from thesheath
I and the said conical recess.. The passage
through the spindle I®iscontinued upwardly
into the head a convenient distance and is
provided with horizontal water-passages f¢,
which lead therefrom to the outside of the
G Indicates a tubular packing of flexible
material, preferably rubber, which is con-
nected at its upper and lower ends, respect-

o»1vely, to the lower end of the head I?and the
The

upper end of the tubular seetion F’.
ends of the tube G are herein shown as in-
serted in annular grooves or recesses in said
parts I and F* and secured therein by rings
The weight of the head F? of the har-
poon-sheath acts toexpand the tubularpack-
Ing G-against the interior surface of the cas-

ing A when the parts are in operative posi-

tion, as shown; but when a lifting strain is
applied to the sheath G for lifting the parts
through the casing-tube to remove the core-
barrel and core said packing is contracted
and released from the casing-tube. The pur-
pose of said packing G is to make a close joint
between the tubular parts within the casing-

tube and the inner surface of said tube at the

time the parts are in operative position, so
that water forced downwardly either inside
or outside of the casing-tube will be foreced to
pass through the core-barrel and around the
cutting-head to remove detritus therefrom in-
stead of finding its way between the casing-
tube and said tubular parts within the same.

A plurality of small openings or apertures

a* a* are formed in the outer casing A adja-
Said openings

cent to the tubular packing.
are closed when the said packing is expanded,
but open -when the packing is contracted,
their object being to secure a flow of water
at the outer surface of the packing at the
time the said packing is released from the
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tube by the lifting of the parts above the

placed a nut f* to connect sald spindle with { same to remove any sediment which may
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have been deposited in contact therewith | into operation nntil the reamers and casing-

when the packing was expanded.

~ The tubular coupling 0% which connects the
section b with the core-barrel, 18 provided on
its lower end, which extends into said core-
barrel, with a plurality of depending lugs or
projections b b, which serve to prevent the
upper end of the core from rising within the
said core-barrel, so as to close the lower end
of said tubular coupling, and thus stop the

flow of water therethrough.

During the drilling operation it is prefer-
able to force the water, which lubricates the

- reamersand cutting-heads and serves to carry

g

tube.

- 20

off the sediment, downwardly outside of the

casing-tube and core-barrel, so that it will

flow around the cutting-head and then up-
wardly within the said core-barrel and casing-
The employment of a water-current
flowing in this manner is preferred, for the

" reason that it affords a more forcible upward

30

33

current of water, and thereby insures the

prompt and rapid removal of detritus from

the cutters, and at the same time fends to

keep the broken sections of the core from be-

ing destroyed by grinding or rubbing against
each other, as fully set forth in separate ap-

plications for patent, Serial Nos. 250,156 and

250,157, filed September 20,1887, After pass-
ing upwardly within the core-barrel the water
passes through the tubular coupling 6% then
through the hollow spools or cores D’ C’, the
coupling-tubes D* and C% the recessed head
I, and the hollow spindle F° of the head K7,
from whence it passes throughthe horizontal
water-passages f°into the casing-tube, and
then upwardly to the top of the same. An
upwardly-opening check-valve is located at

the upper end of the core or spool D’. Said

4.0

50

55

valve conveniently consists of a ball D?
adapted to rest upon an annular seat d® lo-
cated upon the upper end of the extension .
Cross-pieces d° d’ are arranged within the
coupling D* and form a cage to prevent the
upward current of water from carrying the
ball D upwardly against the lower end of the
core or spool C’, and thereby closing the wa-
ter-passage therethrough. | o
The operation of the drilling apparatus
above described is as follows: As before de-
seribed, the casing-tubeis used asa drill-rod to
rotate and drive the cutting-head and reamers
and also for the purpose of casing and pro-
tecting the hole. It is obvious that said cas-

‘ing-tube need not necessarily be used in the

first instance, when the boring of the hole be-

- gins, but can be applied at any stage of the

6o

drilling operation—as, for instance, when it
is found necessary to provide & casing for a
hole which has already been bored to a con-
siderable depth. In this case the tubular part
carrying the cutting-head and reamers will
be attached to the lower end of the casing-
tube in the ordinary manner, when the ream-
ers will operate to enlarge or ream out the
previously-drilled hole for the reception of

tube have been advanced sufficiently to bring
said cutting-head to the bottom of the hole.
Commonly, however, the casing-tube arranged
to drive a core-barrel cutting-head and ream-
ers adapted to be removed through the cas-
ing-tube will be employed where no hole has
been previously bored, the reamers and cut-
ting-head in this instance operating together
as soon as the said cutting-head penetrates a
sufficient distance to allow the reamers to come
into action.

When it is desired to remove or take outa

detached piece of the core, which becomes
necessary in all cases as soon as the total

70

75
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length of the core equals that of the core-bar-

rel, a harpoon such as has been heretofore
described is lowered by a rope through the
casing-tube until it enters and engages the
sheath F3. The said harpoon is drawn up-
wardly, thereby lifting the spools C” and D',

{ which contracts the dogs C C and the ream-

ers D D, whereupon the entire inner casing
B and the core can be withdrawn upwardly
through the casing-tube from the hole through
the casing, the tension of the rope tending to
keep the spools in their uplifted positions.
The ball check-valve D° in the tubular part
B prevents the column of water within the
outer casing from flowing downwardly upon
the upper end of the core in the core-barrel
and forcing the same from the core-barrel, as
would be liable to oceur in case the hole were
of considerable depth. When the core has
been removed from the core-barrel and it is
desired to reinsert the casing B, the harpoon
is again connected with the harpoon-sheath
and said casing is lowered downwardly
through the casing A until the vertical ribs
b7 b7 of the section b enter the recesses 0° 0°
between the vertical ribs formed on the inner
surface of the casing-shoe. When this point
hag been reached,the downward movement of
the casing B will be stopped by reason of the

GO

95

100
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110

ring 0% resting upon the shoulder a. It will

be noted that when the casing I3 isbeing low-
ered through the casing A the tension of the
rope will hold the spools in their uplifted po-
sition, so that when it is desired to connect
the casings together the harpoon is lowered
still farther, whereby the spools are allowed
to descend independently of the surrounding
casing, the descent of the spools expanding
the dogs C C, which pass outwardly and en-
cage with the downwardly-facing shoulder ¢’
of the coupling A3 At the same time that
the dogs are expanded the reamers are also
expanded, and the apparatus is thenin posi-
tion for operation, | |
It is obvious that during the drilling opera-

‘tion the upward current of water will have

the effect of carrying the detritus made by
the cutters upwardly within the outer casing
and that part of such detritus is liable to set-

tle within said outer casing between it and

the spool sheath and head, and is thus liable

the casing,and the cutting-head will not come | to prevent the iree upward movement of the
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- Spool-sheath,and thus carry
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- use of the actuating-spool having the central
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~Some instances to permit a quantity of
10 pass upwardly

~upper part or section G’ and a lower
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inner casing. In such case, when the said
head is elevated to contract the rubber pack-
Ing and free the same from the casing-tube
to allow the parts to be easily withdrawn
therefrom, the apertures in the outer casing
will be opened, whereupon a small quantity
of water will flow in through said holes and
upwardly between the outer casing and the
off all sediment
deposited at this point.

In Figs. 8 and 9 is shown a modified con-
struction of the cutting-reamers and the actu-
ating-spool therefor. Itis found that in the

opening through it, as shown in Fig. 3, said
OPening or passage is not large enough in
water
therethough in sufficient
quantity to afford a desirably ample flow past
oraroundtheadvancecutting-headofthe drili-
Ingapparatus. In thisform of the apparatus
the section bof the inner casing consists of an
part or
section G The main poriions of said parts
G” and G? are of the same diameter; but the
lower end portion of the upper part G’ is re-
duced or contracted, as shown at g, S0 that it
fits within the upper end of the lower part
G*, with which it is connected by a screw-
threaded joint. A shoulder is formed be-

~ tween the main portion of the upper part G’
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located within vertical slots B p10

and its contracted lower end ¢, and an annu-

lar space is formed between the said shoulder

and the upper endof the lower part G2 for the
reception of a bearing-ring G3, hereinafter re-
ferred to. The said section b is formed with
vertical slots 61 b for the expanding ream-
ers, and said slots extend into both the upper
and lower parts G’ and G2 |

H I indicate reamers or reaming-cutters
Said
reamers are each recessed ornotched on their
outer sides at a point between their ends, as
at /v h, said notches being of proper size to
recelve the bearing-ring G®and being en-
gaged therewith, so that said notches and the
ring afford a pivotal connection between the
reamers and said section b. The reamers

-~ are provided on their outer sides above their

pivots with overhanging heads or projections
A" I/, having diamonds or cutting-points in
the outer or lower faces thereof. Below their
pivots the said reamers are provided with
actuating-arms A* 5% which extend down-
wardly and engage devices such as are above

- described for retracting and expanding said

60

reamers. The outer faces of said arms are

arranged at such an angle relative to the

heads /' that when said heads stand without
the casing said arms will stand considerably
within the same. It is obvious that by dis-
pensing with the pivot-pins and pivoting the
reamers on a ring, as thus described, the piv-
ots are brought nearer the outer surface of

‘the tube supporting them, so that said ream-

ers project a less distance into the tube and

-

oL

affording a larger opening for the passage of
water. | o
H’ indicates an actuatin g-spool, consisting,
as before described, of two cones 4% and h?
connected with their smaller ends toward
each other by means of a eylindric stem /5.
Sald spool is also provided at its ends with

cylindric portions 75 A% adapted to fit and

slide within the section b. It will be noted

that the said reamers are not secured or fast-
ened to the said bearing-ring, but are held in |

engagement with said ring by the contact of
their rear surfaces or edges with the central

The said spool is provided with a central lon-
gitudinal passage or opening H? which is

made considerably larger than the opening

or passage through the spool shown in Fig.
3, owing to the fact that in this construction

the reamers are of less width and the space

which would otherwise be occupied by them
Is utilized by enlarging the spool and the pas-
sage for water therethrough. The operation

of expanding and retracting thesaid reamers
| 1s the same as before deseribed.

Itis entirely
obvious that the reamers and the ring sup-
porting them can be readily removed for re-
newal or repairs by disconnecting the two
parts G" and G? between which the said ring
1S held. |

In Figs. 10, 11, 12, and 13 anothef modified

construction is shown, which also relates to

the expanding reamers and their actuating-

spool. - -
The device shown in Figs. 2, 8, and 9 per-
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mits an adequate supply of water; but it is

found that in this construction, as well as in

that shown in Fig. 3, when the reamers are

expanded and the depending actuating-arms

are retracted within the lower portions of the

slots that small pocket-like receptacles are
formed, in which the detritus or sediment ac-
cunmulates. It will be noted, furthermore, that
there are small openings between the lower

of the said slots, through which openings the
particlesacecumulating in said receptaclescan

passinto the interior of the casing, where they

are liable toclogthe parts. To overcome this
objection, the construction shown in said
Figs. 10, 11, 12, and 13 hasbeen devised. In
this construction the casing-section b, coup-
ling 0% and the core-barrel B? are similar in

| their main features to the corresponding parts

shown in Fig. 3. The reamers or reaming-

eutters I' T are in this instance each formed

with an upper portion, having a head or pro-
jection ¢, in which the diamonds or cutting-
points are located,and a downwardly-project-
ing actuating-arm+’. Ata point between the
ends of each of said reamersand on the outer
side thereof a recess or notch 4 is formed,
which is ddapted toreceive a bearing-ring I,
secured within the casing-section b and af-
fording pivotal support for the said reamers.
The said bearing-ring I’ rests upon the upper

occupy less space within the same, thereby | end of the coupling 6% which is secured within

10§
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ends of the actuating-arms and the lower ends
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the lower end portion of the said section b by |

a screw-threaded joint. The said bearing-
ring is held in place upon the upper end ot
coupling-section 0* by means of a plurality of
lugs or projections 2°4°, formed upon the inte-
rior surface of the coupling-section O in po-
sition to bear upon the ring. The said lugs
are also arranged one on either side of each
of the reamers, and thus serve to hold the

same from lateral displacement. A small

‘serew ¢+ passes through the casing-section 0

and enters the bearing-ring, said screw serv-
ing to prevent the same from turning. At a

point adjacent to the cutting-heads ¢ 2 of the

reamers small slots 2°4% are formed in the cas-
ing-section. The said slotsare of proper size
to allow the cutting-points of the head to pro-
ject therethrough and are shaped to contorm
to the contour of the reamers, so that when
said reamers are expanded the slots or open-
ings in the casing-section will be entirely
closed by the said reamers. Each of said
reamers is provided with a stop or lug 2, lo-
cated at the upper end thereof and in such
position that when the reamer is expanted
the said stop 77 will strike against the tubu-

“lar part supporting it and limit the ontward
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movement of said reamer.

K indicates a longitudinally-movable actu-
ating core or spool, which isprovided with an
upwardly-extending spindle K’, which is in-
directlv connected with the actuating tubeor
sheath at the upper end of the inner casing,
as before described. The said spool 18 pro-
vided at each end with conical enlargements

k' and k? and at its upper end with an annu-
lar bearing-surface k, provided with grooves,

Fig. 11, to allow the flow of water past the
same. The bearing-surface £ at the top of
said spool is of a diameter equal to the Inte-
rior diameter of the casing-section b, within
The enlarged portions £’ k7
are tapered inwardly from the outer or upper
and lower ends thereof to a reduced central
portion or stem %% which is cylindric, or ap-
proximately so. The actuating-spool 1s ar-
ranged in the usual manner centrally between
the reamers, and the central ¢ylindrie portion

k3serves to hold the said reamers in position

by keeping them in contact with the bearing-
ring, The said enlarged portions & k" k* are

formed on their outer sides with V-shaped
vertically-arranged equidistant grooves or re-

cesses bt &t Fig. 11, preferably four in num-

berand arranged at right angles, thus forming

arms %° &%, which register and bear against
the rear faces of the reamers to actuate the
same as the spool moves up or down in the
manner hereinbefore described.

It will be seen that the openings or slots

formed in the casing-section 0 are entirely
filled up by the projecting cutting-heads ot
the reamers, which are made to fit the same,

“and thus prevent the detritus or sediment en-

tering therethrough. It will also be noted

that the conduit for the water is not through
‘the interior of the spool, but that the passages

474,080

formed by the V-shaped grooves in the en-
larged portions of said spool and the surroun d-
ing casing-section b provide conduits which
are laree enough to permit a quantity of wa-
ter suffeient for the purposes of lubrication
and for carrying off the detritus to flow
through the same.

The modified forms of construction have
heen described only with relation to the ex-
nanding reamers and their actuating-spool;
but it is entirely obvious that the same con-
struction can be applied equally well to the
expanding dogs employed for connecting the
inner and outer casings and the actuating-
spool therefor, in which case minor structural
changes not involving departure irom the
spirit of the invention, but only the employ-
ment of mechanical expedients, would be nec-
essary in certain parts of the apparatus.

In the drawings and the above description
this apparatus is shown and described as
adapted for use only in connection with a
downward flow of water outside of the drili-
rod and upwardly within the same; but it 18

obvious that by dispensing with the upward-

ly-opening check-valve a downward flow ot

“water through the drill-rod could be used

equally as well.

We claim as our invention— |

1. Adrilling apparatus comprising a rotary
casing-tube, means for actuating the same, a
core - barrel provided with a cufting - head
adapted to extend below the casing-tube, said
core-barrel and cutting-head being smaller
in diameter than and adapted to pass through
the casing-tube, and means for detachably
securing the upper end of the core-barrel to
the lower part of the casing-tube, whereby
the core-barrel is driven by the casing-tube
and may be removed upwardly through the
same, substantially as described. |

9. A drilling apparatus comprising a rotary
casing-tube, means for actuating the same, &
core - barrel provided with a cutting - head

‘adapted to extend below the casing-tube, said

core-barrel and cutting-head being smaller
in diameter than and adapted to pass through
the casing-tube, stops or shoulders on the cas-
ing-tube and core-barrel to limit the down-

ward movement, of the core-barrel relatively

to the casing-tube, and means for detachably
securing the core-barrel to the casing-tube,

substantially as described.

3. A drilling apparatus comprising a rotary
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casing-tube, means for actuating the same, a

tending below the casing-tube, said core-bar-
rel and cutting-head being made smaller than
and adapted to pass through the casing-tube,
means for detachably securing the core-bar-
rel to the lower part of the casing-tube, and
expansible reamers connected with the core-
barrel, said expansible reamers being adapted
to enlarge the hole cut by the cutting-head
for the reception of said casing-tube, sub-
stantially as described. |

4. A drilling apparatus comprising a cas-

core-barrel provided with a cutting-head ex-
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ing-tube, a core-barrel projecting below the |

same, means for connecting said core-barrel
with the casing-tube, comprising expansible
dogs connected with the core-barrel and
adapted to engage the casing-tube, a cutting-
head, and expansible reamers adapted to en-
large the hole cut by the cutting-head for the
reception of the said casing-tube, substan-

tially as described.

5. A drilling apparatus comprising a cas-
ing-tube, a core-barrel projecting below the
same, means for connecting said core-barrel

with the casing-tube, comprising expansible

dogs connected with the core-barrel and adapt-
ed to engage the casing-tube, a cutting-head,
expansible reamersadapted toenlarge the hole
cut by the cutting-head for the reception of
the sald casing-tube, and means for retract-
ing said dogs and reamers, whereby the said
core-barrel can be drawn upwardly through
the casing-tube, substantially as described.

6. A drilling apparatus comprising a cas-

ing-tube, a core-barrel having a cutting-head
and projecting below said casing-tube, said
core-barrel being provided with pivoted ex-
pansible dogs for detachably connecting the
same with said casing-tube and with expansi-
blepivoted reamersadapted to enlarge the hole
previously cut for the reception of said cas-
Ing-tube, and actuating spools or cores engag-

ing sald dogs and reamers and adapted to ex-

pand and retract the same, substantially as
desceribed. -

7. A drilling apparatus comprising a cas-

ing-tube,a core-barrel provided with a cutting-
head extending below the casing-tube, said
core-barrel and cutting-head being smaller
than and adapted to pass through the casing-
tube, means for detachably securing the core-
barrel to the casing-tube, and a packing in-
terposed between the casing-tube and the core-
barrel, substantially as described.

3. A drilling apparatus comprising a cas-
ing-tube, a core-barrel extending below the

‘same, a tubular part attached to said core-

barrel and extending upwardly within the cas-
1ng-tube, said tubular part embracing two sec-
tions having sliding connection with each
other, and a tubular packing attached to said
sections and adapted to expand against the
casing-tube by the weight of the upper sec-
tion, substantially as desecribed. -

9. A drilling apparatus comprising a cas-

ing-tube, a core-barrel detachably connected

therewith and projecting below the lower end.

of the same, said core-barrel being provided
with a cutting-head and having expansible
reamers, an actuating spool or core engaging

sald reamers, passages for water leading from

the interior of said casing-tube through said
spool to the core-barrel, and a packing inter-
posed between said casing-tube and core-bar-
rel, substantially as described. | |
10. A drilling apparatus comprising a cas-

“1ng-tube, a core-barrel extending below the

same and detachably connected therewith,
said core-barrel and cutting-head being re-

movable upwardly through the tube, and an
expansible packing interposed between the
casing-tube and core-barrel, said casing-tube

| being provided with water-holes opposite the

said packing, substantially as described.

11. A drilling apparatns comprising a ro-

tary casing-tube, a core-barrel provided with
a cutting-head arranged to project below the
said casing-tube, a tubular part or section
uniting the core-barrel with the casing-tube,
extending upwardly within the latier, means
detachably connecting the tubular partor sec-
tion with the easing-tube, and an upwardly-
opening check-valvein said tubular part, sub-
stantially as described. -
- 12, A drilling apparatus comprising a cas-
ing-tube, a core-barrel detachably connected
therewith and projecting below the lower, end
of the same, said core-barrel being provided
with a cutting-head and having expansibie
reamers, an actunating spool or core engaging
said reamers, a passage for water leading from
the interior of the said casing-tube through
said spool to the core-barrel, and an upward-
ly-opening check-valve in said passage, sub-
stantially as deseribed. -

13. A drilling apparatus comprising a cas-
ing-tube, a core-barrel detachably connected
therewith and projecting below the lower end
of the same, said core-barrel being provided

with a cutting-head, pivoted expansible dogs

connected with the core-barrel and engaging
the casing-tube, a spool engaging and aectu-

ating said dogs, a tubular nut attached to the
upper end of said spool, a longitudinally-

sliding head engaging said tubular nut and
having stops to limit the movement thereof,
an external flexible packing-ring secured ab
its opposite ends tosaid nut and head, where-

by the weight of said head will expand salid

packing-ring against the inner surface of the
outer casing, and passages for water leading
from the interior of said tube through the
said spool to the core-barrel, substantially as
described. o -

14. A drilling apparatus comprising a cas-
ing-tube, a core-barrel projecting below the
same, and means for connecting the core-bar-
rel with the casing-tube,comprising upwardly
and downwardly facing shoulders in the cas-
ing-tube, a shoulder on the core-barrel engag-
ing the upwardly-facing shoulder of the cas-
ing-tube, and expansible dogs connected with
the core-barrel and engaging the downward-
ly-facing shoulder of the casing-tube, sub-
stantially as described. - |

15, The combination, with a tube and ream-
ers or similar movable parts, of means for
pivotally conneeting the same with the tube,
consisting of notches in the outer faces or
edges of said reamers, and a ring upon the
tube engaging said notchesg, substantially as
described.

16. The combination, with a tube formed of
two connected sections and reamers or similar

movable parts, of means for pivotally con-
necting the same with the tube, consisting ot
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notches in the outer faces or edges of said | core or spool located within said tube ad-

reamers and a bearing-ring located in the
joint whieh unites the said sections, substan-
tially as described. |

17. T'he combination, with a tube provided
with slots and reamers or similar movable
parts located in said slots and provided with
notches in their outer edges or faces, of a ring
upon the tube engaging said notches and an
actuating core or spool engaging said reamers

‘and adapted to hold the same in engagement

with the said ring, substantially as deseribed.

18. The combination, with a tube provided
with slots formed therein and reamers orother
similar movable parts located in said slots
and having notches in their outer faces or
edges, of a ring upon said tube adapted to
engage the said notches and forming pivots
for the reamers and an actuating core or
spool engaging said reamers and adapted to
hold the same in engagement with the said
ring, said core or spool being provided with
lateral recesses or notches to form passages

for water between it and the walls of the said

tube, substantially as desecribed. -

19. The combination, with a tube provided
with a plurality of slots and an internal ring,
of expansible reamers havingnotchesin their

- outer faces or edges and engaged with said

30

ring,said reamers bein gprovidedwitheutting-

‘heads adapted to fit within said slots when

the reamers are expanded, and an actuating

jacent to said reamers and adapted to hold
the same in engagement with said ring, said
actuating core or spool being provided with
lateral recesses or notehes to form passages
for water between it and the walls of the said
tube, substantially as desecribed. |

20. Thecombination, with atube consisting
of two connected sections, of a bearing-ring
resting upon theshoulderformed by the end of
one of said sections, lugs upon the other sec-
tion, adapted to hold said bearing-ringagainst
said shoulder, a plurality of slots formed in
sald casing or drill tube, expansible reamers
having notches in their front faces or edges
enygaging sald bearing-ring and provided with
cutting-heads adapted to fit within and pro-
ject through said slots when the reamers are
expanded, stops upon said cutting-heads to
limit the outward movement of said reamers,
and an actuating core or spool adjacent to
sald reamers and adapted to hold the same
in engagement with said ring, substantially
as described.

In testimony that we claim the foregoing as

our invention we affix our signaturesin pres-

ence of two witnesses. |
MILAN C. BULLOCK.
SAMUEL W. DOUGLASS.

Witnesses:
C. CLARENCE POOLE,
HARRY COBB KXENNEDY.
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