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Te all whom it May concern:
Be it known thatI, SAMUEL W. DOUGLASS

of Chicago,in the eounty of Cook and Sta,te_

of Illinois, have invented certain new and use-

ful Improvement:*s in Water-Swivels for Drill-

ing Apparatus; and Il do hereby declare that
thefollowingisa full, clear, and exact descrip-

tion thereof, reference being had to the ac-
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- a novel construction and arrangement of the
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~ter under pressure.
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| 1&1 fred scale, of the upper water-swivel.

companying drawings, and to the letters of

reference marked ther con, which a form part
of this specification.

This invention relates to a novel eonstruc-
tion in rock - drilling or earth - boring appa-
ratas, and more espeeially to that class of
such appamtus having an annular levolvnw
cutting-head acting by attrition.

The invention 1el&tes more particularly to

apparatus for securing a continuous flow of
water under pressure thmun*h the drill-rod
and outside the samebetween it and the walls
of the hole in eitherdirection and at all times,

so that the said flow of water under pressure

can be maintained when the core-barrel is
being drawn up for the removal of pieces of
the rock-core or when it is found necessary
to lengthen the drill-rod by the addition of a
length or section to the same or in other cir-
eumsta,nees where it is usually necessary to
discontinue the flow of water.

In the accompanying drawings, Flnme 1 1s
a view in side elevation of a den ick and en-

gine employed for well-drilling provided with

devices embodying my invention and shown

partly in section, said devices comprising, es-
sentially, an upper and a lower water-swivel
having suitable pipes and passages and com-

municating with a source for supplying wa-

view, partly in vertical section and on an en-
Fl()‘
318 a detml view in central vertical seetmn

of the lower water-swivel.

15

In said drawings, A indicates a derrick of
the ordinary construction, which is used for

supporting well-drilling devices.

RO

A’ indicates a drill-actuating machine lo-
cated near the bottomof the derrick and
vided with a drive-spindle ¢ for driving and
turning the dlill 10(1 and having also anxil-

iary Q,pmdlef?«) " ', which are connected with i is generally like the w

FKig. 2 18 a detail side.

pro-

and adapted to feed fmwmd a casing-tube A3
‘and which are provided at their lower ends

with gear-pinions a® ¢? engaging gear-teeth
a®> on a chuck a4, attached to the top of the
casing-tube for giving rotary motion to said
CdSle‘tﬂbe |

1 contempl&te using any desired form of
drill-actuating machme but have shown in
the dmwmmap:tefemed forin, which is more

60

fully shown and desecribed in Lettels Patent

No. 443,750, dated December 30, 1890. The
sald maohine 18 also provided with, suitable
hoisting-drums, hereinafter referred to.

AS mdleates a force-pump located near the
bottom of the derrick A and provided with a

{ pipe a°, which may be used for supplying wa-

ter under pressure to the casing-tube, and a

suction-pipe a’ to keep the shaft A4 clear of

water, such shaft being sunk under the der-

70

rick to facilitate the ha,ndhnﬂ* of the casing-

tube sections.
A% indicates the upper portion of a tubulm

drill-rod, which is connected with the drive-

spindle a.. The upperend of said drill-rod is
provided with a couplmw aﬁ' helemaftel re-
ferred to.

B indicates as a whole a water-swivel, which
18 adapted for attachment to the upper end
of the drill-rod, and is connected by means of
hose b and pipe b’ with the force -pump A3,

‘whereby water under pressure can be sup-

75

3¢

plied to said drill-rod during the rotation of - .

the latter. A stop-cock 03, armnﬂ'ed in said
pipe, enables the flow of water therein to be

regulated as desired. The said water-swivel
B comprises, Fig, 3, a barrel B/, having a lat-
eral inlet-port B? located at-a pomt between
its ends, with which the hose b is connected,
and with a transverse plug-valve B? the said
valve being of proper size to admit a dr ill-rod
when the valve is open. |

90 -

C is a tube adapted to turn in the barrel |

B’ and connected by a water-tight joint there-

with, said tube being attaehed by means of a.
_chuck D to the dull—rod A®° and constructed

05

to.allow the free flow of water from the inlet

B? to the drill-rod when the latter is turning.
The details of eonstructioninthese parts Wlll
be hereinafter described.

I is a second or upper water-swivel, which
water-swivel B, and c¢om-

100
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“attached to a counter-balance I-.

473,918

prises a barrel E’, having a gland E? at its | drill-rod section A, ahd thelower W&t@l‘*SWiVGI
upper end, a water-inlet E3 and a plug-valve | into the drill-rod A°. "The upper water-swivel

E! between the water-inlet and the gland.
F is a tube adapted to turn in the barrel

E’ and connected by a water-tight jointthere-

with, said tube being made of considerable

length and of the same external size as the

drill-rod A5 At its lower end said tube If is
provided with screw-threads f or other means
for attaching it with a water-tight joint to &
section of the drill-rod. The water-inlet E°
is connected by means of a hose e and pipe &’
with the water-supply pipe 0/, said pipe hav-
ing a stop-cock e

G is a tubular cap or sleeve provided with
a gland or packing G’. The said sleeve 13
adapted to fit and slide upon the drill-rod sec-
tions and the tube I, and is constructed for
attachment to the upper end of the barrel B’

of the lower swivel, preferably by means of

a screw-joint. I is a plug, which is inserted
in and closes the top of said barrel I3’ during
the operation of the drilling apparatus, the
sleeve (G being eonnected with saild barrel

only at the time of inserting a drill-rod orre- |

moving a section of the rock core formed by
the drill. - |

I is a rope attached to the plug H, passing
over a pulley I’ at the top of the derrick and
. Said weight
serves to counteract the gravity of the line of

drill-rods and takes a part of the weight of |

the same from the feed devices of the drill-
actuating machine. |

J is a rope attached to and sustaining the
upper water-swivel, said rope being attached
to a yoke j upon the swivel and passingover

"a pulley J’ and thence downwardly to the

40
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hoisting-drum of the machine A’.

K is arope passing through the upper water-
swivel E and the gland E? thereof and over
a pulley KX’ in the yoke 7 to the winding-drum
of the machine A’. Attached to the end of
the rope within the tube If is an automati-
cally-acting grapple or implement L, known

as a “harpoon,” for engaging and lifting a

core-barrel or other tool or object through the
hollow drill-rod. |

In the operation of drilling, water for lu-
bricating the cutting-head and removing

- detritus therefrom flows from the hose

b’ through the lower water-swivel B down-

- wardly through the drill-rod, to the upper end

of which said water-swivel is attached. To
attach a new section of drill-rod a section A®

- of drill-tube is attached to the tube K, the

plug I is removed from the lower water-
swivel, the end of the drill-tube section A® is

- inserted in the top of the barrel B’ of said

60

lower water-swivel, and the sleeve G then
slipped down over the tube If and the drill-
tube section Afand secured to the top of said
barrel.
into the upper water-swivel, after which the
valve B2 of the lower swivel 1s opened, allow-
ing the water to flow from the upper water-
swivel downwardly through the tube F, the

The water is then allowed to flow

is then lowered until the lower end of the
drill-rod section A® comes in contact with the
coupling ¢’, when the said section is turned
or rotated by the use of pipe-tongs or other-
wise until a tight joint is made with the drill-
rod A%. The chuck D is then released from
the drill-rod A®, and the lower water-swivel
slipped downwardly over the drill-rod section
A’ until the upper end thereof is below the
valve IB® and is in the same position as the
top of the drill-rod A’ as shown in the draw-
ings. The chuck is then tightened on the
drill-rod section and the tube I -unscrewed
therefrom, after which the latter is pulled up-

70
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e

wardly through the sleeve G until above the

valve B%. Assoon asthesaid tubeF is discon-
nected from the drill-rod section water will
flow from the hose b’ through the lower wa-

ter-swivel into the drill-rod and the valve B®

may be closed, the flow of water thus being
continuous throughout the entire operation
of inserting the new drill-rod section. After
the valve B? is closed the sleeve G is discon-

nected from the lower water-swivel and the

tube I, with the sleeve thereon,is swung to
one side and the plug I again inserted.
If a core-barrel or any other object is to be
removed during the insertion of a drill-rod
section, the harpoon L, with the object at-
tached is lifted through the drill-tube and
into the tube I, whensaid tube H'is connected
with the lower water-swivel, said object be-
ing removed from the tube F after the latter
has been detached from the water-swivel and
swung to one side of the same. In case it is
desired to remove a rock core or other object
at other time than when a drill-rod section is
being inserted, the tube F is inserted in the
lower water-swivel, the core-barrel or other
object is drawn upwardly into the said tube
IF, and the latter then withdrawn from the
water-swivel without stopping the flow of wa-
ter through the drill-rod, as above described.
- The details of construction in the several
parts above mentioned will now be more par-
ticularly deseribed. - |
To first refer to the construction of the

Q0
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1

lower water-swivel B, the barrel B’ of said -

water-swivel at either side of the valve-plug

B?® is madein interior diameterslightly larger
than the exterior diameter of the driil-rod,

“and the port of the valve-plug is of about the

same diameter as said barrel, so that the drill-
rod can freely pass through said barrel and
the valve-port. At.a point within the barrel
adjacent to the inlet-port B* is formed an an-

nular enlargement or chamber B, with which

said inlet-port communicates. The tube Cis

fitted and adapted to tarn in the barrel B’
and forms the rotating part or member of the
water-swivel, the joint between the barrel B’
and tube C being packed to make it water-
tight and also provided with an anti-frietion
thrust-bearing to lessen the friction when a
part of the weight of the drill-vod is sustained

I 21
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by the swivel-head, as is commonly the case
in the operation of the apparatus. The joint

between said parts B’and Cisconstructed in

detail as follows: The upper end of the said

tube C is adapted to fit and turn within an-
nular bearing-surfaces 6° 0* above and below
the ch‘"tmber' B% the tube being provided with
openings or pmts ¢ 1n its part within the

chamber to allow the free passage of water

from the chamber to the interior of the tube.
Below the lower bearing-surface b* the tube

18 provided with an external annular flange
¢/, which is located within the tubular lower

part I3° of the barrel, which part B® is made
cansmembly larger in Iinternal diameter than
the exterior of the tube.

C’ is a sleeve or ring inseried in the lower

‘end of the part B’ of the barrel and the up-

per end of which forms an -upward]y-f&eing
shoulder c¢*% opposed to the flange ¢’ and
adapted to take the end-thrust of the tube C

~under the weight of the drill-rod attached

-’ is screw-threaded exteriorly and engages

30
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end of thestem C by meansofascrew-threaded

) 50

6

thereto. DBetween the said shoulder ¢? and

“the flange ¢’ 1s located a seriesof anti-friction

balls or rollers ¢’ ¢% bearing-rings c¢* ¢* being
placed between the said shoulderand flange

and the balls to take the wear of the same.

In the particularconstruction shown the ring

an interior serew-thread on the tubu]am pdlt

- I3° of the barrel.

A packing box or gland to mf,tke a tlnht
joint between the barrel and the tubeO is
made as follows: The ring C’ fits closely
against the tube Cat its upper end, but is re-

cessed 1n its lower part to contain a packing

C5, whieh is held in place by aring (S, havmﬂ
%crew-threaded engagement Wlth the ring U
in the manner Shown

The chuek D is connected with the Jower

joint. A packing-gland d, to make a water-
tight joint between the drill-rod and the tube
C, is formed by means of an annular recessin
the body D of the chuck, said recess being
closed by a ring d/,inserted in said recess and
having serew-threaded connection with the
side walls of the same. 8Said ring d’ is pro-

vided with spanner-hoies for the insertion of

a spanner or sultable tool to turn the same,

the coupling being provided with slotsoropen-

ings * adjacent to said ring, through which
a“md tool may be inserted.

In the lower end of the chuck D is formed
a recess d° in which is placed a plurality of
blocks d* d‘*, constituting the jawsof the chuck
and having roughened orserrated inner faces

“adapted to bear against the drill-rod. Said
- blocks are clamped against the drill-rod by

means of set-serews d°d®. The said blocks d*
d* are held in place by means of two rings (f

and dY, located above and below the same,the

ring df being arranged to bear against a shoul-
der formed at the upper end of the recess d?,
while the ring d’ is held in place by screw-
threaded en wmrement with the” lower part of
the chuek. -

| The plug M in the upper end of the barrel
B’ is conveniently provided with an eye N to
engage & hook 2 upon the counterbalance-rope
L. The said counter-balance,as herein shown,
comprises a tank or receptacle, which i
‘adapted to be filled with water by means of
a pipe 0% communicating at one end with said
tank and at its other end Wlth the force-
pump. -

I°is an overflow - pipe passing through a
oland I* in the bottom of the tank and up-
wardly within the same. The said pipe is
provided mth a flange or suitable lateral pro-

7, s_ecured to the, tank at their upper ends.
T'he sald bolts are provided with nuats to raise
or lower the upper open end of said overflow-

of water to be contained therem -

The upper water-swivel E is similar in con-
struction to the lower water-swivel,butsmaller
in dimensions. The parts of the lower part
of said upper water-swivel from the valve E*

corresponding parts of the lower water-swivel
B, and need not be herein described in detail.
Forming the upper part of the barrel E’ is a,
head or plut‘r E? having a small eentral open-
ing e¢* for the passage of the rope K. The
5a,1d plug Eis provided at its upper end with
a journal-bearing €°, around which is placed
a hub 7', to which is attached the yoke 4,said
hub being held in place by nuts ¢’ ¢, This
construction affords a swivel-joint between
l the upper water-swivel and the yoke j, by
which it is supported. The upper end por-
tion of the ceniral opening ¢* of the plug E3
is enlarged and screw -threaded. The pack-
ing- ﬂla,nd E? is made in the upper end of the
plun E> and forms a tight joint to prevent
| leakage of water amun_d the rope. The tube
F is made of considerable length in order to
contain the lifting tool or harpoon and an ob-
Jject—such as a core-barrel—attached thereto.
For the purpose of inserting the drill-rod sec-
tions said tube F need be 0n13 long enough
to pass inwardly through the lowel Watel-
swivel a sufficient di,stanee to reach the top
end of a drill-tube engaged therewith.

a construction similar to that shown and de-
seribed in an application for Letters Patent,
Serial No. 278,571, filed by Milan C. Bulloek
in the United States Patent Office June 29,
1888, and is adapted to be used in connection

cut by an annular le‘i;OlVlI]ﬂ" cutting-head,
which is claimed in another a,ppheatwn f01

same apphcant of even date w1th sald appli-

ing, essentially; in removing the core-barrel
and attached Core upwmdly thl ounh the (:11111—
rod |

scribed in the positions they will occupy dur-
| ing the operation of drilling. In said figure

pipe I3 within the tank toregulate the &mount_

to the bottom of the barrel B’ are like the

'The said harpoon L above referred to is of

w1th the method of removing the rock cores

Letters Patent, Serial No. 278,572, filed by the

70

75

8o
jections 2’ 7/, thr 011011 which pass headed bolts
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cation for the apparatus, s said method consist-

130

In FIU‘ 1T have shown the parts above de-
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the lower water-swivel B is shown as connected [ the drilling first begins the weight of the

& ¥ |

IO

eration of the other parts in drilling.

with the upper end of the drill-rod and the
plug I as inserted in the upper end of the

water-swivel and connected wilh the counter-

balance-weight. The upper water-swivel and
harpoon are supported as deseribed, butswing
to one side, so as not to interfere with the op-

stop-cock b*isopen toadmit water tothelower
water-swivel, from whence it passes down
within the drill-rod to supply the cutting-head.
The stop-cock B® of the water-swivel is closed
and also the stop-cock ¢? which regulates the

flow of water to the upper water-swivel.
- When it is desired to add a section to the

line of drill-rods, the lower water-swivel con-
nected with the upper end of the drill-rod be-

~ing near the lower limit of its movement, the

20

30

-counterbalance-weight.

rope 1 is first detached from the plug H ‘and
sultably attached to thederrick to sustain the
The plug H is then
removed. The section of drill-rod AS is then
attached to the lower end of thetube . The

latter is then hoisted and swunglaterally into

position above the lower water-swivel and low-
ered until 1ts end enters the upper end there-
of, after which the drill-rod sections are con-

nected as hereinbetore described. During

this Operatlen the drill-rod commonly eontm-
ues to revolve; but it is preferable to allow it

~to revolve slowly, except when the sections

are belng secured together, when the drill-rod

35

40

~and stand in the same relative position that |
‘théy bore to the upperend of the drill-rod A5,

45

- swivel, as herembefore described.

55

60

18 stopped The tube turns in the upper
water-swivel as soon as the sections of the
drill-rod are connected. As soon as said con-
nection is made the cluteh-blocks dt d* are
loosened by unscrewing the set-screws d?, and

the chuck D and lower water-swivel are slid

upwardly over the added section of the drill-
rod until they reach the upper end thereof

The clutch-blocks are then tightened to se-
curely hold the said partsin position, and the
tube F 1s then unscrewed from connection
with the drill-rod section and is raised until
its lower end is above the valve B% Thestop-
cocks e® and valve E* are then closed and the

stop-cock b* opened, which directs the flow of

water through the hose b into the lower water-
Thesleeve
is then unserewed from the upper end of the
said lower water-swivel and the pipe-section
F hoisted outof the same, carrying with it the
sald sleeve, and is swung to one side. The

plug is then replaced, the rope I connected

therewith, and the drilling is continued until
the drill-rod is advanced the length of another
drill-rod section.

- During the drilling operation the gravity of
the counterbalance-weight may be changed,
as desired, by lowering the overflow-pipe to
let the water escape from the tank or by

- pumping more water into the same, so as to
P 3

mamta,m an approximafely equal load on the
machine without regard to the length and
weight of the drill-rod—as, for insta,nce, when

- The ;

drill-rod is so slight that the forwand feed
thereof is eeeomplished mainly by the ma-
chine and the counterbalance-weight will not
be in use. Later the resistance in cutfing
will balance the weight of the rod and the
machine will have no strain thereon. After
the drill-rod becomes so long that its weight 7
18 more than sufficient to produce the forward
feed of the cutting-tool the feed device of the
machine will act to check or hold back the
rod and the counterbalance-weight comes into
play, and the same may be made heavier by

‘the introduection of more water as the length

and weight of the drill-rod increases, so as to
maintain a practical constant load on the
machine.

“When it is desired to remove a detached
section of rock-core cut by the apparatus, the
tube If is connected with the upper end of the
drill-rod in the same manner above described
in connecting a new section of drill-rod there-
with, and the flow ot water 18 sent through the
upper water-swivel and the said tube F The

harpoon L, Suependea by the rope K within

sald plpe-eeetlon is then lowered downwardly
throngh the drill-rod to the core-barrel, which,
with the core thereon, may be blouo"ht up
into the tube F. The said tube is dlSCOH-
nected from the upper end of the drill-rod and
swung to one side, as before described, and
the core removed from the core-barrel. The
tube is then swung back and connected with
the upper end of the drill-rod in the manner
before described, the core-barrel lowered into
position, and the harpoon detached therefrom
and brought up within the pipe-section, which
is then dlsconneeted from the drill-rod, swung
to one side, and the drilling 0peret1011 re-
sumed, as before.

It mll of course be understood that the core

may be removed at the same time thata new
section of drill-rod is added. Heretofore in
removing the core-barrel containing a rock

¢ore which has been cut and is StELIldIDU

within the same, or when the detached pieces
of the core become jammed therein, or when
1t IS necessary to reset the dmmonde of the

| cutting-head, 1t has been customary to stop

the ﬂow of Wa,ter and removethe entire length
of drill-rod from the hole. When a hole is
very deep, the removal and replacement of
the entire length of drill-rod each time a core
1s cut and 1emoved occasions a great delay in
thedrillingoperation,andin fa(,t requires more
time than the actual drilling of the rock. For
instance, when a hole has Ieeched the depth
of two thousand feet it requires from eight
to ten hours to remove the drill-rod, take out

| core, and replace said drill-rod. An othel dif-

iculty encountered, owing to the stoppage of

the flow of water, is that the pressure being

relieved from the walls of the hole depesus
of quicksand or loose material, through which
the hole may pass, are likely to run into the
same and retard the drilling operation, and
it often occurs that the raising and lowering
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of the drill-rod loosens large detached pieces
1n the walls of the hole and allows them to
Tfall down within the same and sometimes
lodge between the walls thereof. '
difficulties greatly impede the drilling of the |
‘hole, and to obviate the same I have devised

All of these

the qons’rl‘*uction shown and described in this
specification, by which a constant flow of wa-

ter tl}roug_h the drill-rod is obtained, which
flow is uninterrupted during the addition of

 new drill-rod sections, the removal of the core,
~or under other circumstances. |

20

35
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‘a casing-tube surrounding it and

1t will of course be understood that the ap’-'
paratus above described operates in the same

‘Mmanner, whether the flow of water is down-

wardly through the drill-rod and upwardly
exterior thereto or whether the water is forced
downwardly between the said drill-rod and

through said tube. When the water is di-
rected as last described, it is of course neces-

Sary to close the top of the casing-tube about
-the drill-rod, so as to make a tight joint at
this point. | o

- I'claim as mny invention—

1. A drilling apparatus comprising a sec-.

ti_on.al revolving drill-rod, a water-swivel con-
sisting of rotating and non-rotating parts and

_provided with a valved passage for the drill-

rod extending throungh the same, a second wa-

ter-swivel consisting of a mon-rotating part

and a rotating part adapted for attachment

‘to a drill-rod section, and water-supply pipes

connecting with both of said water-swivels,
substantially as described.

2. A drilling apparatus comprising a sec-

tional drill-rod, a water-swivel provided with
a chuck for attaching the same to the drill-
rod and with a valved passage for the drill-

rod extending through the same, a second wa-
‘ter-swivel adapted for attachment to a drill-

rod section,and water-supply pipes connected
with both of said water-swivels, substantiall %
as deseribed. | I

3. A qrilling apparatus comprising a sec-
tional drill-rod, a water-swivel consisting of
rotating and non-rotating parts and provided
with a valved passage for ‘the drill-rod ex-

~ tending through the same, a packing located

50
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upon said rotating part for making a tight
joint with the drill-rod sections, and a remov-

able sleeve adapted for attachment to the

upper end of said rotating part and provided
with a packing for making a tight joint with
sald sections, substantially as described.

4. A drilling apparatus comprising a sec-
tional drill-rod, a water-swivel provided with
a valved passage for the drill-rod extending

throughthesame,a removable sleeve adapted

for attachment to said water-swivel and pro-
vided with a packing for making a tight joint

with the drill-rod section passing through the

same, a second water-swivel adapted for at-
tachment to a drill-rod section, and water-sup-
ply pipes connected with said water-swivels,

substantially as deseribed.

upwardly

5. A drilling apparatus comprising a sec-

| tional drill-rod, a water-swivel provided with

a valved passage for the drill-rod extending
through the same, aremovablesleeveadapted

for attachment to said water-swivel and pro-
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vided with a packing, and a second water-
swivel provided with a tube adapted to re-

| ceive the said sleeve when the latter is de-

tached.

6. A drilling apparatus comprising a drill-

rod, a water-swivel, and a counterbalance-
weight conneeted with the water-swivel, said
weight consisting of a tank having a water-
supply pipe and exit-passages, whereby its
gravity may be varied, as desired. B

7. A drilling apparatus comprising a drill-
rod, a water-swivel, and a counterbalance-

welight consisting of a tank provided with a
water-supply pipe and with an exit-pipe ex-
tending upwardly through the bottom of the
tank and adjustable vertically therein, sub-
stantially as deseribed. | S
8. A drilling apparatus comprising a sec-

30

weight connected with the water-swivel, said -

35 .
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tional drill-rod, a water-swivel consisting of

rotating and non-rotating partsand provided
with a valved passage for thedrill-rod through

the same, a second water-swivel consisting of

rotating and non-rotating parts and provided
with a passage for a hoisting-rope, a hoist-
ing-rope extending through the said passage,

a gripping or other tool attached to said rope,

95

a tube attached to the rotating part of the

second water-swivel to receive the said tool,

and water-supply pipes connected with both
of said water-swivels, substantially as de-
seribed. o -

9. A drilling apparatus comprising a sec-
tional drill-rod, a water-swivel provided with

ICO
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a valved passage for the drill-rod sections ex-

tending through the same, a second water-
swivel provided with a passage for a hoisting-
rope, a hoisting-rope extending through sald

‘passage, a pulley for the said rope, and a

yoke for supporting the pulley connected by
a swiveled joint with the water-swivel.

10. A drilling apparatus comprising a sec-
tional drill-rod, a water-swivel provided with
a valved passage for the drill-rod sections ex-
tending through the same, a second water-
swiveladapled fortheattachmentof its lower
end to a drill-rod section and having a pas-
sage for a hoisting-rope, a packing in said
passage for making a water-tight joint with
the hoisting-rope passing through the same,
and water-supply pipes connected with both
of sald water-swivels, substantially as de-
scribed. | B S

‘11. A drilling apparatus comprising a sec-

‘tional drill-rod, a water-swivel provided with

a valved passage for theé drill-rod extending
through the same, a second water - swivel
adapted for attachment to a drill-rod section
and provided with a hoisting-rope, and water-

supply pipes connected with both of said wa-
' ter-swivels, substantially as deseribed.
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12. A drilling apparatus comprising a sec-

tional drill-rod, a water-swivel provided with

a valved passage for the drill-rod extending
through the same, a second water-swivel pro-
vided with a passage for a hoisting-rope, a
hoisting-rope extending throngh said passage,
a grappling or other tool attached to said
rope, a hoisting-rope attached to said last-
mentioned water - swivel, and water- supply
pipes connected with both of said water-sww—

~els, substantially as described.

20

30

13. A drilling apparatus comprising a sec-

tional drill-rod, a water-swivel consisting of

rotating and non-rotating parts and provided
with a valved passage for the drill-rod sec-
tions extending through the same, a second

water-swivel also consisting of rotating and

non-rotating parts having a valved passage
extending tthllﬂ‘h the same and having 1ts
rotating pa,rt &dapted to attachment toa drill-

rod Seetlon, and water-supply pipes connected

with both of said water-swwel ,substantially
as described.

14. A drilling apparatus comprising a sec-
tional drill-rod _and a water-swivel provided

with a passage for the drill-rod sections ex-
tending through the same, said water-swivel

comprising a bcLI‘I el I3/, a tube Cin the lower
end of sald barrel and adapted for attach-

ment to the drill-rod sections, an external an-
nular flange ¢’ on said tube, a sleeve or ring
C’ in the lower end of said barrel surround-
ing said tube, and a water-supply pipe con-

, nected with said water-swwe], substantially

35

as described.
15. A drilling- apparatus comprising a sec-
tional drill-rod and a water-swivel provided

with a passage for the drill-rod sections ex- |

- lower end of

" tendlnfr thmwh the same, said water-swivel

comprising a barrel B’, a tube C in the lower
end of said barrel Cmd adapted for attach-
ment to the drlll rod sections, an external an-

nular flange ¢’ on said tube, a sleeve or ring

C’ in the lower end of said barrel Surround-
ing said tube, a packing in said sleeve for
making a water-tight joint with the tube, and
a Wdter-supply pipe connected with said wa-
ter-swivel, substantially as described.

16. A drilling apparatus comprising a sgc-
tional drill-rod and a water-swivel pro ovided
with a passage for the drill-rod sections ex-
tending through the same, said water-swivel
comprising a barrel B’, a tube C in the lower
end of said barrel, a chuck D on said tube,
and a waler—snpply pipe connected with said
water-swivel, substantially as described.

17. A drilling apparatus comprising a sec-
tional drill-rod and a water-swivel provided
with a valved passage for the drill-rod sec-
tions extending through the same, sald water-
swivel comprising a barrel B/, having an an-
nular chamber B* communicating with a
source of water-supply, and a tube C in the
| said barrel and adapted for at-
tachment to the drill-rod sections, said tube
extending past said chamber.B*and having
ports ¢ adjacent to said chamber
tially as described.

In testimony that I claim the foregoing as
my invention I affix my sienaturein presence
of two witnesses. -

SAMUEL “W DOUGLASS.

Witnesses:
(. CLARENCE POOL: of

GEORGE W. HIGGINS, Jr.

substan-
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