3 Sheets—Sheet 1.

M. C. BULLOCK & S. W. DOUGLASS.

(No Model.)

ROCK DRILL.

lap]

(o)

o

]

D

/.

[on)

O

(=]

=

[<>]

oot

=]

]

e

3

o . ‘

v IV EANANAESIN PO / o
\\x\\\\.,v»\/vvw\ku\w«\vvvv\v%///évr////l//? I!%///INV/WMWM//N //NMW/M%@\?;VVV/\V/\//\V\\\\\\\\\\“
ﬁ!/ll!fI!IVMV!’V!’!!I!’}.EIOWVVMIVW “%Jﬂl’fﬂﬂffﬂlﬂ#’fffﬂfl !trlllflﬂlurI/ﬂlﬂf!l/lﬂfﬂlllfllllﬁl j Jﬂlﬂ"lifft1/fllﬂfif’d’l]flﬂ!flfflffﬂ!f/ffﬂrﬂflﬂ«ﬂl
At I s — __47!!//LW”I.¢I/;(nﬁMMlUUrVVMMI’MIV!/.’#III!’HJ.?Hf.ﬂlﬂffﬂﬂ.ﬂ‘n
. e m———— /9//////// //////.VV/./|( oo S0 IM\\ 1 \\\1
\\\\\\‘ //AAAAA//A/AA,%\ ST Shwwawwwwissssse#L777Z 3

2

IAIILILY,

)

\

N

N O

N = f -
N

N

,l\\li: /
N\ //»/,éﬁ\\\ \\\\\\6 \\\\\\ Y ﬂ

NI % \\\\\\\ \\\\\\ \

NP2

NN

, AR AR R LA IAAAIRTIATALL LA TR AR AR A ARMER LAY

-\n \u./w w/w\w\w/m\ W/\W\ w \.u\x \ »/\»/\ \»mr e {m_ ,:séﬂuzﬂ..ﬂmﬂ,ﬂ.MH..,W:MHV&suwu.u_‘:...s_,,,

=iI=fzi=t=, \\\\\\\“\%—

\\\,

\\\\\\\\

No. 511,119,

M j m\ 44)1!441414 /Ilfl.fVVJfll X /\V\II\J‘VVV‘V.VVJVMV‘V!J/ /ifM/IMMWIVV‘VVJAIIJZ \\\ ﬁﬁﬂ/ﬁﬁ/ﬂ/\ﬂ «///////
m , "m A //V\/V\\\\\\\\\\ww\/\h..\mn\.nﬂm.\ il \\mw,, vv/\\/\,w % _
il ==y (|
W N 5\ > ) ﬂ z.:L?v S
" L N h

o

5
25
3
m 3
18
o R
A

~3

3

B
g

Wlongla

Sawmel
forles ¢ Brounk

[

THE NATIONAL LITHOGRASHING COMPANY,

Ay

WASHINGTON, D, .




3 Shests—Sheet 2.
M. C. BULLOCK & 8. W. DOUGLASS.

(No Model.}

yla,ﬁ;{
Atys

_3. | 8 =
— = Hm N IR
N LR SILLIA L, N ij
o , S ON
= < KN
- ’ N, va,/ L
o I N
© ™ N %
(] E =
- , AN
@ g N Ou&f
~+ 4 o e
w N. P - . ) m.
3 ] AR #m
o : = $i
e NS
S |

ROCK DRILL.

Soie; . J S |

=0 = T2 b \\
N T )
ﬁmﬁw b \\\\\

£y \\\\% Zil B2

14
mn

{

)

e e 7 7] m
= LI LALALLLLLI LI,

. - D o
N ; IO 4

N
%

) Rk ¥ f@@. 1

RN N
7 :

YA

Q

' \\\\\}\g‘,@
&%

i

bt

v‘\“" _“m!\
v

&

2

N
g

e

No. 511,110,
4

Ly
| wﬁflf?{f;ﬂ’ﬂe,ﬁj
WA




(No Model.) 3 Sheets—Sheet 3.

M. C.BULLOCK & 8. W. DOUGLASS.
ROCK DRILL.
No. 511,110, Patented Dec. 190, 1893.
‘. .
figll
4
1 L
¥
Y
N\
§
Hiluesses \ Invendors
Ldonlnon: o i  Mdlan,CBullock,
cdw%sz/M \ J Jdmw] W ouglass

Aty s




~ Unrrep STATES PATENT OFFICE.

MILAN C. BULLOéK AND SAMUEL W. DOUGLASS, OF CHICAGO, ILLINOIS;
SATD DOUGLASS ASSIGNOR TO SAID BULLOCK.

ROCK-DRILL.

3PECIFICATION forming part of Letters Patent No. 511,119, dated December 19, 1893.
Application flled May 17, 1892, Serial No, 433,364, (No model)

7

rel is filled with water which, by frictional con-

To all whom it may conceri: " | tact with the rod and barrel, tends strongly to
" " Be it known that we, MILAN C. BULLOCK | eanse the motion of the rod to be imparted to
and SAMUEL W. DoucLASS, of Chicago, in | the barrel, so that in inost cases the core bar-
the county of Cook and State of Illinois, have | rel will turn with the drill rod, and by reason 53
s invented certain new and useful Improve- | of its frictional contact with the core within
ments in Rock-Drills; and we do hereby de- | it, or the water which is present between the
clare that the following is a full, clear, and | core barrel and core, will exert a constant
exact description thereof, reference being had | twisting action on the core, tending to break
" to the accompanying drawings, and to the let- | or loosen the outer or free part of the same 6o
Io ters of reference marked thereon, whichform | from its base and to give rotary motion to'any.
a part of this specification. detached or loose parts of thecore. When in
"Phisinvention relates to rock core drillsor | the use of such a core-barrel, in the operation
drilling apparatus of that kind in which a | of forcing the drill into the rock, a seam is
tubular drilling tool is used, which makes an encounterted, which interrupts the contin- 85
15 annular cut and forms a central body or core | uity of the core, or the core is broken by the
which extends into the tool and which may | twisting action thereon of the core-barrel due
be removed for examination in order to de- | to the rotary motion of the drill tube, the de-
termine the character of the strata through tached part of the core will revolve with the
which the boring is earried. | core barrel and wiilbe thersbycaused togrind 7o
20 The object of this invention is to so con- against the stationary part of the core, with
struct such apparatus that the core formed | the result of causing an appreciable loss of the
in soft or friable formations, such as salt, | corein hard formations, and the practical de-
clay and bituminous coal, may be preserved | struction of the core in soft or friable strata,
while drilling and removed intact for inspec- thereby defeating whatis often the main pur- 75
25 tion, as desirable in prospecting and under | pose of the work, especially in prospecting,
other circumstances. | namely, the seeuring of the complete core to
To this end the invention consists in the | show theexact character and thickness of all
matters to be hereinafter described and par- | strata bored through, both in character and
ticalarly pointed outin the appended claims. | thickness. Witha view of overcoming these 8o
30  As heretofore constructed the tubular drill- | objections the construction illustrated in the
ing tool has commonly consisted of a tubular | accompanying drawings has been devised.
drill rod, provided with ‘a cutting head, and In the accompanying drawings: Figures 1,
having above its cutting head an internal | 2 and 3 represent by longitudinal section, the
tube or core-barrel, adapted to receive the | top, middie and lower parts of a drill rod em- 35
35 core as it is formed, and which .is pivotally | bodyingour improvements. Fig. 4isa trans- .
connected with the drill rod so as to be fréee | verse section on the line 4—1 of Fig. 1. Fig.
to rotate within the latter, the intention be- | 5 is a transverse section on line 5—3 of Fig
"ing that the core-barrel shall.be held station- | 1. Fig. 6 is a transverse section on line 6—6
ary by its engagement with the core, so that ! of Fig. 8. Fig. 7 is a transverse section on go
4o liability of breaking the core which would re- | line 7—7 of Fig. 8. TFig. 8 is a longitudinal
sult from the contaet of the revolving drill section through the hoisting plug and the up-
tube therewith is avoided. This device, how- | per end of the drill rod seection showing their
ever, has not been found efficient in preserv- | relative positions when raising or lowering
 'ing the core formed in friable strata,such as | the drill rods. Fig. 9 is a longitudinal sec- g5
45 is often encountered in prospecting; it being | tion of a modified form of bit and core lifter.
found that notwithstanding the pivotal con- | Fig.10isa detail illustrating a modified form
nection of the core-barrel with the drill-rod, | of cluteh for the inner rods. Fig.11 isa view
the core-barrel rotates to a greater or less ex- in side elevation of a drilling machine and
tent with the drill-rod, owing to the faet that | derrick adapted for use in conneection with a roo
5o the space between the drill rod and core-bar- | drilling apparatus embodying my invention.
In said drawings the drilling tool is repre-
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sented as.composed of: an: outer -tubular rod,
A, whieh carries the annular cutting head or
bit, B, at its lower end and is driven by con-
nection with' any suitable rock drilling ma-
chine, an inner stationary or non-rotating
rod, C,extending throughouttheentire length
of the drill-rod, and a non-rotating core-bar-
rel, D, attached to the lower end of the rod C,
and provided with a core-lifting ring, E, of
the usual construetion.

The outerrod A is composed of tubular seec-
tions, A’, united with each other by eoupling
sections, A% the lowermost section being con-
nected by a sleeve, A%, with a coupling sec-
tion, A% whichis in turn econnected by ascrew
joint'with the lowermost drill-rod section, A3,
which contains the core-barrel, D. - Said sleeve
A3, coupling seetion  A* and lower drill rod
section A® have the same exterior diameter,
and are preferably somewhat larger than the
parts ‘of the drill rod above the same.: The
lower end of the drill-rod section A% is inter-
nally threaded to receive the threaded end, b,
of the drill-head or bit B, said end b being
tapered interiorly from its inner end to an
annular shoulder, b’, thus forming an in-
wardly and downwardly tapering chamber, b

The body of the core barrel D is of a di-
ameter slightly less than the interior diam-
eter of the drill-rod section A% and. is pro-
vided at its lower end with. a female thread
to-receive the threaded upper end of a: coup-
ling sleeve, D', the outer surfaee of which is
flush with the surface of said core barrel and
having an inner diameter slightly greater
than that of the bit B, and less than that of
the core barrel D. Thelower end of the coup-
ling sleeve D’ is also threaded to engage a
female screw formed in the upper end of a
thimble, D% the lower part of which is ta-
pered to fit the tapering chamber b* formed
by the upper end b of the bit B, said sleeve
being also tapered interiorly from the lower
end of its internal thread to an anunular
shoulder, d, formed at its lower end. Upon
this interior tapered.surface of the thimble
D? is seated the lifter ring, E, which is of
usual construction, consisting of a split ring
of steel provided with interior ribsor lugs, ¢,
and shaped exteriorly to fit the inner tapered
surface of the thimble or core lifter shell D?
and adapted to slide vertically therein; the
shoulder d’ and the lower end of the coup-
ling D’ constitutingstops to limit the vertical
movement of said ring. The upper cylindric
part of the thimble or core lifter shell D? is
of a diameter to fit snugly within the outer
core barrel A% and is provided with spiral or

- other grooves or channels, d’ (Fig. 7) to per-

6o
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mit of the free passage of water downward
between said shell D? and thedrill vod to the
bit B. The upper end of the body of the said
core barrel is threaded internally to engage
the male threads of a head, D? said barrel
and head being further secured together by a
set-serew, d?, passing through the side of the
core barrel into the head.

511,119

The core barrel head D2 is provided witha
central - threaded opening through which
passes the lower threaded end of a tubular
rod C, said rod being secured .immovably
within the head by means of the set serew d?

70

which also locks said head D®within the up- -

per end of the core barrel D. - Thelowerend
of this rod C’ is provided with a small verti-
cal opening, ¢, which is: closed by a secrew
plug, ¢/, whereby communication between the
interior of the tubular rod C’ and the core bar-
rel D may be opened or closed for purposes to
behereinafterexplained. Radial openings,c?,
are also formed in the lower part of this tubu-
lar rod C’, whieh openings communicate with
radial openings d? formed in the flanged up-
per end of the core barrel head D3, said open-
ings d? leading to'the annular space between
the core barrel and - the drill rod section AS,
as shown, whereby a . flow of water passing
down through the inner tubular rod C will
pass outward through said radial openings,
and down between the core-barrel D and the
drill rod to the bit B. The rod C, which is
rigidly attached to the eore-barrel in the man-
ner described, extends upwardly through the
driil-rod and is held at its upper end from ver-
tical movement so that it serves to hold the
core ‘barrel positively from rotation during
the -operation of drilling.. Means are pro-
vided, however, for holding the said core-bar-
rel and rod C from longitadinal movement
within the ‘drill-rod, in -order that the .said
core-barrel may be carried forward with the
drill-rod and retained in proper position with
reference to the drill-head or bit, and so that
the said rod C may be raised and lowered with
or by the drill rod. For this purpose snitable

downwardly and upwardly facing annular

bearing faces or shoulders are formed on the
inner surface of the drill rod and similar op-
posing shoulders on the core barrel or rod C,
said shoulders in the construection shown be-
ing formed by means of the upwardly and
downwardly facing ends of the coupling-sec-
tion A% the upper surface of the core barrel
head D? and the lower surface of the collar,
¥, on the rod C, between which core-barrel
head and collar the said section A!is located.
In this construction the opposing shoulders
formed by the top of the core barrel head and
the lower end of the section A% prevents the
core-barrel being thrust or moved upwardly
or backwardly within the drill rod, while the
opposing shoulders formed by the collar F
and the upper end of the said section A%, pre-
vents the core barrel head or rod C from down-
ward movement relatively to the drilirod. In
other words, the shoulder at the lower end of
said section A?takes the upward thrust of
the core barrel in drilling, while the shoulder
at the upper end of said section carries the
weight of the rod C by which said core bar-
rel is held from turning. Toenable the outer
drill rod or tube A to rotate freely upon the
inner rod C, notwithstanding endwise press-
ure between the parts, ball bearings, F/ and
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a serew-threaded connection, as shown. Said

-head L’ is provided with two arms, L3 T2

o

5

20

which engage stationary vertical guides, L,
13, (Fig. 11.) by which the head and the tube
I are held from tarning with the. drill-rod.
Said drill rod is driven in the usual manner
by a drilling machine, such as is indieated at
Q, Fig. 11, having a hollow driving and feed
spindle, ¢, through which the drill rod passes,
and which is provided with a clutch to en-
gage the drill rod. The sliding splined con-
nection between the tube L and sleeve M and
the engagement of the cross pin m’ of the
latter with the uppermost one of the rod sec-
tions C* C¥, prevents the rotation of the line
of said rod sections, while at the same time
permitting said sleeve to slide vertically in
the tube to compensate for any slight varia-
tion in the lengths of the sections C* C2

To prevent the accidental disengagement
of the longitudinally arranged clutch mem-

- bers of the rod sections C? C? through the

25

endwise movement of one or more of said
seetions, or of the sleeve M, it is expedient to
provide means for the maintenance of a coun-
stant pressure on said sleeve M, and this is

. conveniently aceomplished by the employ-

ment of & coiled spring, M’, which is seated
within the tubeL and bears at one end against
the end of the sliding sleeve M and at the
other end againstthe closed part of the head

- 1., as shown in Fig. 1; said head and its

40

45

tube L baving swiveled connection with the
two part tubular shell G, K, to prevent an
upward or outward movement of said tube
within said two. part shell, due to the out-
ward pressure of the spring against the closed
end of the head I”.

In the construetion shown, this swiveling
connection consists of an anti-frietion bear-
ing, N, interposed between oppositely ar-
ranged projectionsor shoulders forming parts
of, or attached to the tube .L and the upper
member K of the two-part shell G K. Tothis
end the tube L is provided exteriorly with a
collar or flange, I/, and- the sleeve K is en-

- larged abovethe flange !’ to receive the lower

40

6o

65

steal ring 7 of the ball bearing N. The up-
per ring 2/ of this bearing rests in contact
with a keeper ring, O, which is threaded ex-
teriorly and engages the female threads
formed in the upper enlarged part of the
sleeve K, said ring O being further secured
after adjustment by a set screw, o, Fig. 1.
The ball bearing thus takes the end pressure
due to the action of the spring M’, which
spring by pressing against the closed upper
end of the sleeve L tends to draw the said
sleeve upwardly, and .to hold the flange I’
dgainst the lower ringof the ball-bearing, the
upper ring of which presses against the ring
0, as described. A male thread is formed
upon the upper end of the tube L, which

thread engages the threaded stem of an

I-coupling, L, which in this instance consti-
tutes the head of the tube I, and from this

511,119

head project the braunches or arms, Lz; as al-

ready explained. Thelowerend of thishead
L’ extends beyond the screw-thread therein,
and fits within the keeper ring O, and be-

70

tween the same and the sleeve X a packing,

P, is interposed, said packing being confined
between the upper end of the keeper ring O
and the lower end of a gland, P’,as shownin
Fig. 1.

In operation the shackle H which supports
the drill rods, will remain stationary and the
shell or.casing G K of the water swivel, with
the drill rod A, will be rotated by the drilling
machine, said swivel shell turning in the eye
H’ of the shackle and being supported there-
on by the ball bearing N and sleeve K. The
inner rod C with its core barrel D will mean-
while remain stationary, each section of said
rod being held from rotating by engagement
with that next above it, and the top section
being held by the sliding cluteh sleeve M,
clateh tube L and its head L’ and arms LA
The weight of said inner rod is also sup-
ported by the shackle H through the ageney
of the sleeve K which conneets the inner and

-outer rodsCand A. Inorderthatthethreaded

connections of the inner rod C may not be
unwound by the rotation of the drill rod A,
left hand serew threads are used in said con-
nections. The purpose of the vertical open-
ing c in the bottom of the lower section C’ of
the rod or tube C, with its screw plug¢’,is to
admit of obtaining a flow of water over the
eore, which is sometimes desirable when drill-
ing in hard formations where there is little
or no liability of erosion.

In the modification shown in Fig. 9, the
core lifter shell (D Fig. 3) is dispensed with,
the eore lifter ring K being seated in a taper-
ing chamber formed by the bit B and adapted
to move vertically therein between the shoul-
ders b’ at the lower end of said bit, and the
lower end of the inner core barrel D. This
construction admits of the employment of a
bit having a somewhat greater interior di-
ameter, thus producing a larger core.

In the modified form of the eluteh shown in
Fig. 10, for the rod sections C? the coupling
sleeve C°® is threaded internally at one end to
engage a male thread on the end of arod sec-
tion C? the other end of said sleeve being
notched to form crotches, ¢ and lugs, ¢, cor-
responding to and adapted to interlock with
similar erotches c®and intermediate legs ¢*at
the other end of the rod section C’.

The hoisting swivel shown in Fig. 8 is of
well known construction, consisting of a
sleeve, R, threaded at its lower end to engage
the threads of the drill rod seections A, and
passing at its upper end through the eye, s
of a shackle,S. The upper end of thesleeve
which projects above the eye of the shackle
is threaded to receive a nut or nuts, r, by
which the shackle 8 is secured to the sleeve.
By the employment of such a hoisting swivel
the handling of the heavier and more cum-
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F? are arranged at-each end of the-coupling
section A* of the outer core barrel-A®. The
lower bearing F’ consists of a steel ring, f,
seated upon the upper end of the core barrel
head D% and surrounding the end of .the
lower tube or-section €/ of the inner rod C,
but having free movement with respect to
the drill rod.  In the upper face of thisring
f is formed an annular groove or channel
within which is seated a series of steel balls,
#f’; and resting upon these balls is another
similar ring, f?, resting against the shoulder
formed by the lower end of the coupling sec-
tion A%, and soarranged as to have free move-
ment, with respeet to the said lower section ¢/
of the'rod C. The upper hearing F’ is simi-
larly arranged in all-respects, its upper ring
f being seated against the collar F which, in
theinstance shown isheld in place by engage-
ment with a serew thread formed onthe see-
tion ¢, said collar being locked upon the tube
section C’ by a set screw, % In practice the
section A% of thedrill tube is provided with a
bushing, o, of brass or other suitable metal to
afford for the tube C’, a bearing which may
be readily removed as it be¢omes worn from
lateral pressure. The upper end of the drill
rod coupling section A* is provided with a
male thread to engage a female thread in'the
lower end of a connecting sleeve A? the upper
end of which is also threaded internally to re-
ceive the male thread at the lower end of the
drill rod-coupling A% which coupling is also
provided at its upper end with a male thread
to engage the lower threaded end of a drill
rod section A’, the upper énd of said coupling
A?forming an upwardly facing annularshoul-
der, o', the purpose of which will be herein-
after explained. The remainder of the drill
rod sections A’ are connected with each other
by similar coupling sections A% :
The inner rod C consists of a plurality of
sections C’ C? C?, corresponding in length with
the sections A’ of the drill rod, the section C’
being the lowermost one, which is directly at-
tached to the core-barrel, as above described,
and the sections C?* C* being those above the
same. Joints between the said sections
adapted for the separation thereof by an end-
wise movement away from each other of the
adjacent sections are formed by interlocking
clutch members as follows: The upper end is
notched to form a croteh, ¢?, the legs ¢!, ¢!, of
which are tapered to points at their ends and
form guides leading to said croteh ¢®. The
lower end of each section (except the lower-
most one C’) is inserted within a coupling
sleeve, C%, and secured therein by a pin, c'.
Another pin, ¢’ extends diametrically across
each sleeve C?somewhat below the end of
the section C?* which is secured therein, and
the lower end of each section C®is beveled in-
teriorly to more readily receive the upper end
of another section ¢’ or C%. The sleeves C*
are made larger in external diameter than
the internal diameter of the coupling sections
A? so that when the drill rod sections are dis-

connected from eéach other, each section will
contain one of the inmer rod sections,sus-
tained therein by the econtact of the sleeve C*
thereof with the upper end of the. coupling
section A? whiceh in every instance is left at-
tached to the upper section in disconnecting

‘the sections.

In extending or lengthening a drill rod as
the work progresses, a section-A’of the outer
or rotating rod containing a section of the
inner rod is attached by the means deseribed
and the section C? with its coupling sleeve C?,
which is within the said drili-rod section, is
connected with the next rod-section C? below
it, without special attention on the part of
the operator, the sleeve C°being adapted to
receive the nupper end of the rod section be-
neath it and the pin ¢® therein to engage the
erotch thereof. The legs ¢! taperéd or pointed
as described, act to guide said pin ¢® intothe
croteh ¢® of the lower section, thus locking
the sections firmly together, as far as thero-
tation of ‘said sections is concerned.  The
drill rod is connected at its upper end with
a water-swivel, by which the drill rod is sup-
ported in'a manner to allow itsfree rotation,
and is supplied with water which is forced
downwarcly through said drill rod. for re-
moving detritus from the cutting head. The

upper length orsection A" of the-drill rod A .
engages a male thread formed on the lower

end of a tubular shell or casing consisting of
lower and upper parts G and K, connected by
a serew joint, as ‘shown.. Upon a cylindric
part of this shell is mounted a swivel link or
shackle, H; the eye, II’, of which surrounds
the part G and is held between a shoulder, g,
on said part G, and a shoulderk on the lower
end of the part K. o
To reduce.friction and provide a bearing
surface that may be renewed to compensate
for wear, the eye H” of the shackle H isshown
as provided with a bushing, &, of brass or
other suitable material, and a friction washer
or washers h', are preferably interposed be-
tween the flange ¢ and the lower end of said
eye HI’. Above the eye H’ of the shackle I
is a ball bearing, 1 (Figs. 1 and 4) consisting
of an annular series of steel balls, 4, arranged
between two grooved steel rings, ¢’, and 4% the
lower one 4’ of which rests against the upper
end of said eye H’and the lower one % against
the flange k. : '
The part G of the shell is bored to admit of
the free passage through it of the inner rod

C, the bore being enlarged above the upper.

end of the drill rod section A’ to receive a
tube, I, the bore of which is provided at op-
posite sides with grooves,l, within which are
seated feathers orsplines, m, projecting from
opposite sides of aslidingsleeve, M, attached
to the upper end of the rod-section C* and
adapted to slide endwise within said tube L,
the grooves [ and splines m being designed to
prevent the rotation of the sliding sleeve M
within the tube L. This tube L is attached
at its upper end to a head, 1”, preferably by
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bersome water swivel is avoided during the
hoisting out of the drill rod sections.

‘W elaim as our invention—

1. A rock-drill comprising a. tubular drill-

rod, a core-barrel, and a second rod ithin

. the drill rod, attached to the core.barrel to

Io

15

20.

‘25

hold thelatter from rotation, substantially as
deseribed.- S »

2..A drillingapparatus, comprising a rotat-

ing tubular drill-rod, a core-barrel, a second
rod within the drill rod; attached to the core
barrel and extending ountside of or beyond
the drili rod and engaging a non-rotating part
to hold the same from rotation with the drill
rod, substantially as described.

3. Adrilling apparatus comprising a tubu-
lar drill rod, a core barrel within the drill rod,
an inner rod aftached to the core barrel and
extending out of the drill rod to hold said

core barrel from rotation with the drill rod,:

and means for holding said core barrel and
inner rod from endwise movement relatively
to the drill rod, substantially as deseribed.

4. A drilling apparatus, comprising a tubu-
lar drill rod, a core barrel, a second innerrod
attached to the core barrel to hold the same
from rotation, and oppositely facing shoul-

. ders or bearing faces on the said parts for
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holding the core barrel and inner rod from
endwise movement relatively to the drill rod,
substantially as described.

5. A drilling apparatus comprising a tubu-
drill rod consisting of detachable sections, a
core Dbarrrel, and a second rod attached to
the core barrel and extending through the
drill rod, said second rod being formed of a
plurality of sections provided at their ends
with interlocking parts, separable by an end-
wise movement of the sections, substantially
as deseribed. :

6. A drilling apparatus, comprising a tubu-

ar drill-rod, a core barrel and a second or

inner rod attached to the core-barrel, said in-
ner rod consisting of a plurality of seections
provided at their ends with interlocking

.eluteh members, separable by an endwise

movement of the sections, and a spring acting
endwise on the said inner rod to hold the in-
terlocking part in engagement, substantially
as described. .

7. A drilling apparatus comprising a tubu-
lar drill-rod consisting of detachable sections
united by coupling pieces smaller in internal
diameter than the drill rod,a core barrel,and
a second or inner rod consisting of detachable
sections provided with inferlocking cluteh
members, separable by an endwise movement
of the sections and each of which isprovided
at itslower end with projecting parts adapted
to engage the said coupling pieces of the
outer or drill-rod sections, whereby a section
of the inner rod will be held in each section
of the outer rod when the sections of the lat-
ter are separated, substantially as deseribed.

8. The combination, with a tubular drill-rod

and a core-barrel, of a second inner rod at-

tached to the core-barrel and consisting of
separable sections, and interlocking clutches
for uniting the sections of said inner rod,
consisting of sleeves provided with cross-ping,
and notched heads adapted toenterthesleeves
and . engage said pins, substantially as de-
seribed.

9. A drilling apparatus, comprising a tubu-
lar: drill rod, a core barrel within the drill
rod, a second rod attached to the core barrel
and extending out of the drill rod to hold the
core barrel from rotation with said drill rod,
said inner rod being made hollow or tubular
for the passage of water therethrough, sub-
stantially as deseribed. »

10. A drilling apparatus comprising atuba-
lar drill rod, a core barrel within the drill rod,
an inner rod attached to the core barrel and
extending out of the drill rod to hold the core
barrel from rotation with said drill rod, said
inner rod being made tubular for the passage
of water therethrough, and a channel or duct
leading from the interior of the inner rod to
the space between the drill rod and core bar-
rel, substantially as deseribed. \

11. Adrilling apparatus comprising a tubu-
lar drill rod, a core barrel within said drill
rod, an inner rod attached to the eore barrel
and extending out of the drill rod %o hold the
core barrel from rotation with said drill rod,
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said inner rod and core barrel being provided -

with oppositely facing annular bearing sur-
faces engaging opposing surfaces provided on
the drill rod, whereby the core barrel and in-
ner rod are held from longitudinal movement

-relatively to the drill rod, substantially as de-

seribed. ,

12. The combination, with a tubular drill-
rod and core-barrel provided with asolid head,
of asecond inner rod attached to the core bar-

rel, and made tubular or hollow for the pas-
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sage of water, a collar on the inner rod adja- -

cent to the core-barrel, said drill-rod being
provided with oppositely facing shoulders op-
posed to the upper end of the core-barrel and
the said collar, and ducts or water- passages
leading from the interior of the inner rod
through the core barrel head to the space be-
tween the drill rod and core barrel, substan-
tially as described.

13. The combination with a tubular drill-
rod and a core-barrel, of a second inner rod
attached to the core-barrel, a water swivel at-
tached to the drill-rod for supplying water to
the same, said water swivel embracing a non-
rotating part through which the water is sup-
plied, with which the inner rod is engaged,
and by which said inner rod is held from ro-
tation. v .

14. The combination, with a tubular drill
rod and a core-barrel, of a second inner rod at-
tached to the core-barrel, and a water swivel,
comprising a swivel head to which the drill
rod is attached, a shackle, and a non-rotating
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sleeve engaged with the inner rod and water
supply pipe connected with said sleeve, sub-
slantially as desecribed. ’
15. The eombination, with a tnbular drill-
5 rod and a core barrel, of a second inner rod
connected with the core-barrel and consisting
of a plurality of sections detachably connected
by interlocking clutch members, and a water
swivel comprising a swivel head to which the
1o drill rod is attached, a non-rotating sleeve,
connected by a sliding joint with the upper

section of said inner rod,and a spring located
within said sleeve and acting on the end of
the rod, substantially as described.

In testimony that we claim the foregoingas 15
our invention we affix our signatures in pres-
ence of two witnesses. :

MILAN C. BULLOCK.
SAMUEL W.DOUGLASS,
VWitnesses:
C. CLARENCE POOLE,
G. W. HIGGINS, Jr.




