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MATTHEW T. CHAPMAN, OF AURORA, ILLINOIS, ASSIGNOR TO HIMSELF AND
- MARK C. CHAPMAN, OF SAME PLACE.

WELL-SINKING APPARATUS.
SPECIFICATION forming Ijart of Letters Patent No. 448,070, dated Decamber 16, 1890.
~ Application filed July 6, 1888, Serial No, 278,096, (No model. o

To all whom it may concern.: o | the apparatus for sinking wells by means of
Be it known that I, MATTHEW T. CHAPMAN,; | rotary and reciprocating drills, which may be
residing at Aurora, in the county of Kane and | used separately or together in connection |
~ State of Illinois, and a citizen of the United | with a water-supply, and to improve the tub- -
‘5 States, have invented new and useful Im- | ing, and means for closing it when the well 53
provements in Well-Sinking Apparatus, of | is complete. I accomplish these objects by
which the following is a specification, refer- | improving the construction and operation of
- ence being had to the accompanying draw- | the different parts and the entire apparatus.
ings, in which— . R as a whole, as illustrated inthe drawings, and
10 Figuire 11s an elevation, partly in section, | hereinafter specified. @~ 6o
showing the well-tubing with a rotary cutter | “ That which I claim as new will be pointed
and a drill-tube with an expansion-drill. Fig. { out in the claims. o - T
2 18 an elevation showing the well-tubing and In the drawings, A represents a well-tubing -

- its filter with the plug for closing the end of | formed, as usual, of sectionscoupled together.
15-the filter. Fig. 3 is'a detail in section of the | by couplings a, and, as shown in Fig. 2, pro- 65
filter with the plug therein. Fig.4 isacross- | vided with a coupling ¢”’, having a side noz-
‘section of the filter at line 4 4 of Fig. 3. Fig. | zle near its upper end for the discharge of
9 13 a vertical section through the expansion- | water. This tubing A is to be of any desired

drill. - Fig. 6 isan elevation, partly in section, | diameter. . | ' - .
20 showing the blades expanded. Fig. 7 is a| B is the lower end section or filter of the 7o
similer view showing the blades closed. Fig. | tubing, which has perforations b, for the en-
- 8 18 a bottom view of the expansion-drill, | trance of water, and ribs d on its circamfer- .
showing the blades expanded. Figs. 9 and | ence. D ,
10 are details, being side and bottom viewsof |  C is a rotary drill or cutter head, which is -
25 the blade-carrier.  Fig. 11 is a detail, beinga | provided with cutting-teeth ¢ on its lower y5
bottom view of the expanding piston. Fig. | edge,as usual,and at its upperend is screwed
12 is a detail showing the manner of connect- | onto the filter B. This drill has a taper or
ing the tubing and drill-tube to rotate them:| shoulder ¢’’ on its interior lower edge, as
together. Fig. 13 is a plan viewof the rotary | shown in Figs. 1 and 3. ' | o
30 clamping device. Fig. 14 is a sectional ele- | D is a wire-cloth or perforated screen se- 8o
vation of the rotary clamping device. Fig. | cured to the section B between the ribs d.
15 is.a side elevation of the winding-drum. | The ribs d.are a protection for the wire-cloth
Fig. 16 is an end elevation of the winding- | from injury when the tubing is rotated while
drum. Fig.17 is a detail showing thedevice | the well is being sunk. This wire-cloth D .
35 for regulating the position of the cam forop- | and the perforated.end or section B3 form a 85
erating the latch of the winding-drum. Fig. | filter for the tube when completed. @~ =
18 is a longitudinal section of the winding-| K arethe blades of an expansion-drill, each
drum, some parts being in elevation. Fig.19 | having cutting-edges e, as shown in-Figs. 1,
is a detail of the latch and head. Fig. 201is{ 5,6, 7, 8, and 24. | S
10 & de’ta/,il/ showing the latch. Fig. 21 is ade-| F (see Figs. 9 and 10) is a socket having a 90
tail showing the cushion for the latech. Fig. | slot ¥’/ part-way of its length to receive the -
22 is a section at line 2 2 of Fig. 15, showing | drill-blades E, which are pivoted in the lower
.the device for holding and turning the drum | end of the slot ¥’/ by a pivot /. Asshown - j.
by hand, some parts being omitted. Fig.‘23_ 1n Fig. 9, the socket I has a shoulder or taper. . -
45 isadetail showing the rotary clamping device | f on its exterior lower edge corresponding g5 -
-clamping the drill-tube. Fig. 24 is a detail, | with the taperorshoulder ¢’ of the drill-head ~
‘being a modification of the expansion-drill. | C, which furnishes a means of support for the =
Fig. 25 is a perspective showing the appa- | exnanding drill from the tubing A. © . 7
ratus in working position. . - .| G is the expanding piston which fits within
50 Theobjects of thisinvention are toimprove | the socket F and at its lower end isprovided too

-
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with wings ¢,
shown in Figs. 6 and 7. Thisexpanding pis-
ton has openings ¢’’ for the passage of water,
as shown in Fig. 11, and a central stem G,
as shown in Fig. 5, 6, and 7.

1] is a cap or collar loosely mounted on the
stem G’ of the expanding piston G and
adapted to fit in a recess /i in the socket I,
and held up in the recess by a spring 1",
which rests on the top of the piston-head G.

T is a head or casing in which the socket If
is located. This casing is screwed onto the
socket I, and the socket I is coupled to the
drill-rod by a coupling 7, which 1s screw-
threaded so as to serew on in the reverse di-
rection from the rotation intended for the
drill. :

J is the drill-tube for the expansion-drilL

K is a packing formed of two plates j 7, and
a suitable packing j/ between the plates .
This packing is secured on the drill-tube J
by a snitable coupling %, as shown 1n Fig. 1.

L is a conieal plug, which fills the lower
end of the driil-head C, fitting the taper or
shoulder ¢’’. After the well has been sunk
the plug is dropped into the tubing to close
the boitom of the tubing, so that the water
must enter through the perforated end or fil-
ter i,

M (see Tigs. 12 and 25) is a water-supply
head having supply-hose N attached thereto
by couplings m, and secured to the drill-tube
J by a stufling-box n.

O is a swivel secured to the supply-head M.

P is a pulley-block connected with the
swivel O by a link o.

Q is & hoisting-rope. "Thisrope (3 may run
through an upper pulley-block R and the
lower block P, as shown in Iig. 25, or if may
be attached direcily to the swivel O by a link
0, a8 shown in ¥ig. 12.

§ are clamping-bars to clasp the drill-rod
J, each bar having a bend p tofit against the
rod, and the bars S are clamped to the rod by
bolts ¢ passing through them.

T are elamping-bars for attachment to the
tubing A and to the elamping-bars 5. Kach
bar at its center is formed with a bend r to
fit the tube A, and at its outer end with an
arm S, having at the upper end a hook ¢ to

it over the ends of the clamping-barsS. The

clamping-bars T are secured together and
clamped ontothe tubing A by suitable bolts w.
These clamping-bars S and L' form a connec-
tion between the tubing A and the drill-tube
J, by which the drill-tubeJ can be rotated from
the rotation of the tubing A or the tubing can
be rotated from the rotation of the drill-tube J,
andincaseitisdesired notiohavethecommon
rotationbylooseningeitherthe clamping-boits
g or u the connection bLetween the tubing A
and the rod J is broken, and either onc can
he rotated without rotating the other.

The tubing A and the rotary cutter L are
sunk by rotation in the ordinary manner un-
til the friction on the side of the hole pre-
vents farther rotation and descent by force of

A
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which it in the slot 7/, as | gravity, or the cutter C ceases to act. When

this point is reached, an expansion-drill and
its tube J is inserted in the tubing A to work
with the tubing or independent thereof, as
may be necessary. When the expansion-drill
is used, it is of a diameter to fit the cutter-
head C. Such expansion-drill can be worked
either by raising and dropping or by rotation,
as desired. The expansion-drill and rotary
cutter herein are designed to work together
or separately. When the expanding drill is
used to sink the bole below the tubing, the
head must be smaller than the end of the
autter C in order to pass through it.

The parts of the expansion-drill arc as-
sembled by placing the spring /" on the
stem '/ of the expanding piston G and the
cap II on the stem G’/ above the spring, and
then inserting the expanding piston G in the
blade-carrier If, with the wings ¢ in the slot
I’ and the cap Hintherecess i. The blades
are then inserted in thecarrier I and secured
by the pivot-pin f'’.

The casing I is screwed onto the carrier ¥
from the upper end until it comes in convact
with the shoulder 7, as shown in Kigs. 3, §,

and 7, or it is screwed onto the carrier ¥ from

the lower end, as shown in FFig. 24, in which
case the shoulder or bevel f is on the casing 1.
The casing thus forms a covering for the
blades and carrier and also prevents the with-
drawal of the pivot-pin f"’.

The expanding drill is used by inserting
the head I, with the parts connected thereto,
and the drill-tube J, into the tubing A until

the shoulder f at the lower end of the carrier

¥, or a suitable taper at the lower end of the

head 1, as shown in Fig. 1, rests upon tne
shoulder or flange ¢’” of the drill-head U, and
when in place the tubing A and the drill-tube
J ean be rotated together by connecting them
one with the other through the clamping-bars
S and U, or they can be rotated independ-
ently, or the drill-tube J can be reciprocated,
or both tubing and tube can be reciprocated.

The drill-blades are expanded by the ex-
panding piston (, which presses upon the
corners of the blades, as shown in Figs. 6 and
7. The expanding piston ( is pressed down
by the force of the water inthetubed, which
forces down the cap II and the piston G
through thespring/t’’, which forces the blades
open. The water passes down around the
cap I and through the holes ¢’/ in the ex-
panding piston G,oraround the edges of said
piston to the point of cutting. The water
thus used washes away the cuttings of the
drill, keepingthedrill-hole clear.

water-pressure in the tube J. When the
water-supply is cut off,the spring /" will 1ift
the cap 11 info the recess /i, and the piston G
will rise, relieving the pressure on the blades
and allowing the drill-blades X te be closed.
By this means the expansion of the blades E
is controlled by the water-supply.

WWhen the rotaryveutter O has beecome worn

rill ! The blades |
K will remaln expanded as long as there is a
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out, the drill-hole can be extended by the ex-
pansmn—dnll without raising the tubing.

- Theshoulder orbevel fon the carrier F comes

. work to be done, or the tube and expansion- |
O

in contact mth the shoulder or bevel ¢’’ on
the drill-head C, and the force of the water |
expands the blades E below the drill-teeth ¢,

when the tubing A and tubeJ can be rotated
or reciprocated towether as necessary for the

drill can be operated alone. The shoulder or
bevel ¢’" is also designed to form a contact-

face for the plug 1, Whlbh 18 driven into the
tubing to close the lower end when the well

- 18 complete, thus permitting the water to en-

KT

20
18 in place, thus obviating the necessity of

30

35"
-drill, which rests on the shoulder ¢’/ of the

- the filter is
“the tubing A by the ribs d on the filter B.

-used.

tube J from the tubing A, the bars S and T
-are applied, as shown in Fig. 12.

ter through the filter B only The wire D of

protected during the descent of

In using the expanding drill no removal of

‘the tubmﬂ' of the well is necessary, and when.

the well is complete the tubing, with its: filter,
pulling up the tubing Whlch would allow the
walls of the well to cave in.
In order to rotate the drill-tube J and tub-
ing Atogether,the clamping-bars S and T are
When it is desired to rotate the drill-

desired to.rotate the tube J the clamp is ap-
plied, as shown in Fig. 23. Whenever it is
desired to rotate either the tubing A or tube J
alone, the elampmw-bars S and T'are loosened

or removed. By means of the hooks? on the

bars T, which hook over the bar S, and the
shoulder f of the carrier F of the expansion-

rota:y cutter C, the tubing A and the tube J

‘-are locked teﬂ*ether, so that they can be re-

- 45

5Q

55

bo

65

-ciprocated together by the rope Q.
40

The watevsupply head M is attached to the

tube J, which supplies the water for washing

away 1he cufitings at the point of cutting and
also opens the expansion-drill.

the tubing and forces it to pass up outside of
the tubmfr YWhen it -is desired to give a

sudden force orim petus to the water, the tube

J 18 raised in the tubing A and dropped
which causes the packmn‘ K to force the wa-
ter below it out below the cutter C, thereby

removing any clogging at that pomt |
In order to 1olate both tube J and tubmn'
- A together or separately, and to 1ec1p1ocate-
them together or separately, and to raise.
either alone or both together, I provide the

following combined. elampmn' dBVl(_O aml
wmdmn"dlum

A’ 1epresents the side pleces of the frame.
B’ are cross-pieces for supporting the bot-

tom plate of the clamp.
C’are cross-pieces for supporting the dln-

‘1ng-shaft.

D’ are the jour nal-boxes in \\lueh the driv-
ing-shaft is mounted.
E'is the driving-shaft for the 10tar} cldm ps

E’is a beveled weapwheel eecured to the

bhﬂft B,

.The paekmfr |
K prevents the water from passing up through

Whenitis |

‘nular flange d’,

m’.

G’ is a platehaving on its under 31de leaves
or ¢ogs b’, to mesh Wlth the leaves a’ of the

‘wheel F/,

H’ is the bottom plate, bolted or ethemlae
secured to cross-piece BB/, and having an an-

flangec’ of the plate G’,which flangesc’ and d’
farnish a bearing and support for the plate G’.

I’ are uprights, secured to the plate G’ by
bolts e’ on opposite sides of the central open-

la'»

which lles 011t91de of the

70

| ing’of the plate and in line, as shown in Fig.

J’ are clampmmbars each ba,l at its oute1 8::'

end having a hook'f” to pass around the up-

rights I’, and each bar having at its center

an antrular bend g’ to bite awmnsb the tubing
A. The bars J’ are attached to each other by
bolts 2" and hand-nuts ', by means of which

‘the two bars J’ can be drawn together to

_clamped will always be in the line between

cause the angular bends ¢’ to ﬁrmly bite the
tubing. By using two bars J’, each having
an ano'ulal bend g’, the eenter of the tube

the hooks 77, so that tubes of different diam-
eters can be clamped and not interfere with
the engagement of the hooks " with the two
upufrhts T. .

As shown, two sets of clamping- bars J ’ are
used. One set is attached near the lower
ends of the uprights I’ and the other near
their tops. As the tubing descends and the
bars reach their limit of descent, they are
loosened and raised alternately. By this
means the tube will be continually rotated.

K’ are journal-boxes on the side pieces A’.

I."isashaft mountedinthe journal-boxes K".

M’ is a sliding clutch-gear on the shaft 1. .

N’is a lever for moving the cluteh-gearinto

or out of mesh with the frear which dm*es the
shaft I7.

O is a Splocket wheel for dw.mw the

shaft 1. . |
P’ is a drive- chain,

P’ runs.

85

95

100

IC5

| | I10
Q’is a epmeket wheel over W hleh the cham 3

R’ is the pmx er shaft to w 111011 15 eeemed "

the sprocket-wheel Q’. .
S are Jouma,l boxes for the ehaft R’

-d1 um and is secured to the derrick R"’.

e iIS
17 18 a winding-drum leoeeh meunted on

the shaft R’. o
- R 1is a derrick by which the 10pes for op-._
era,tmn the drill are supported. -. :

=77 ie a fmme,ﬁhlch carries the winding-

120

J’ 1s a pawl lllnﬂ'ed to a bmehet ?1, on the'” |

-fmme S,

[’ 18 a mtehet-u heel qeeurled to or formed“ |

with the mnduw-drum 17, and Wlth which '

the pd‘ﬁl 7’ engages.
m’ is a br ahe b.cmd W hleh enewcles the end

o 1S a lever for opemtmﬂ' the brake- b&nd
The levero’is hinged to a bracket ¢’ o

126

| of the winding-drum T”, being protected fmm o
‘the ‘rope on the wmdlnu-dmm by a flange 7.

130

the flame S”, and connected to the band m '

by a link 9.

U is A gear-w heel loosely mounted on the
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driving-shaft R’. 'This wheel U has a hub
U’, in which is a cam-groove u and a face-
cam 1.

YV is a head or block, which 1s keyed onto
the shaft R’ by set-serews ¢ and is provided
with a sliding latch V’. The lateh V’is pro-
vided with a pin v in its outer end, which
runs in the cam-groove 1. 'This pinvis pref-
erable to the forgings on the latch heretofore
used, because when worn it can be readily
and cheaply renewed. The inner end of the
lateh V’ runs in a groove 7’ in the end of the
drum TV and engages with a catch or block
s’, secured in the drum TY. The block or
head V is provided with cushions v’, made of
rubber or other yvielding material, as shown
in Figs. 19 and 21, to relieve the shock of the
engagement of the latch V/ with the cateh s'.

W is a lever pivoted to a bracket W’ on the
frame S/, and provided with acollar w,which
runs in a groove w’ in the hub of the wheel U.

X is a worm-gear to engage with the wheel
U, mounted in a frame X’, which is hinged
to the frame S5’. The worm-gear X has a
hand-wheel @, by which i1t can be rotated. As
shown in Fig. 15, the worm-gear X can be
turned up out of engagement with the
wheel U.

The lever ¥ has a beveled shoulder " to
engage with the hand-wheel x for lifting the
worm-gear X out of engagement with the
wheel U when the lateh V’ is thrown out of
engagemcnt with the winding-drum.

Y is a ratchet-wheel loosely mounted on the
shaft R’. 'This wheel has a cluteh y on its
interior face to engage with a cluteh 4’ on the
end of the winding-drum TY. This wheel Y
is moved longitudinally on the shaft R’ by a
lever-Y’, which is pivoted to a bracket Y’ on
the frame 5/, and has a collar "/, which en-
circles the hub of the wheel Y.

Zi is a worm-gear to engage with the wheel
Y, said gear being mounted in a frame Z’,
which is hinged tothe frame S”’. The worm-
oear Z has a hand-wheel z, by which it ean be
rotated.

7'’ is a hooked link for connecting the le-
vers ¢’ and worm-gear Z.

=’ ig a shoulder on the lever Y’ for lifting
the hand-wheel z.

When the lever Y’ is moved to throw ‘the
clatech on the wheel Y out of engagement
with the winding-drum, the worm-gear 7 is
at the same time thrown out of engagement
with the wheel Y.

The operation of the rotating and recipro-
cating device is as follows: T'he power-shaft
R/, which is driven by steam or horse power,
drives the shaft E’ through the sprocket-
wheel Q’, chain P’, wheel O’, shaft 1.”, and
vevel-wheels M’. T'he shaft X’ rotates the
plate G" through the beveled gear I’. The
tubing A, as showu in ¥igs. 13 and 14, or tube
J, a8 shown in ¥ig. 23, 1s inserted through the

opening in the center of the plate G/, and is .

clamped by the clamping-bars J’ on the up-

|

|

rights I’. "The bars J’ are drawn together by |

443,070

the bolts " and hand-nuts 2" oxr other suitable
meanstocausetheangularbendsg’ tobiteonto
the tube or tubing. The rotation of the plate
G’, carrying the uprights I’, rotates the fube
or tubing through the elamping-bars J°. The
descent of the drill carries the clamping-bars
J’downward on the uprights I’, because they
are simply hooked onto the uprights I'. As
the elamping-bars reach their limit of descent,
they are loosened and raised alternately with-
out stopping the machinery. Whenever itis
desired to stop the rotation of the tube or
tubing, the clamping bars J” are loosened by
unscrewing the hand-nuts ¢/, or if it is de-
sired to stop the entire rotating device the
clutech M’ is thrown out of gear by the lever
N’. DBy the use of the bars S and T, already
described, the tube and tubing are rotated to-
gether. This rotary clamping device 1s very
simple and effective and can be used in con-
nection with the winding-drum for reciprocat-
ing device, because it 1s so casily thrown out
of or into use, and also because it permits &
longitudinal movement in the tube or tubing,.

The operation of the winding-drum is a8
follows: 'The rotation of the power-shaft R’
rotates the head or block V, and the lateh V'’
engages with the catch s on the winding-
drum, winding the rope Q onto the drum and
lifting the drill-tube.
cam-groove v until the cam u draws the latch
V7awayfrom the cateh s, releasing the wind-
ing-drum, which is rotated in the reverse di-
rection by the weight of the drill-tube on the
rope Q. Yhen the pin v passes the releas-
1Ing point in the cam-groove u, it is immedi-
ately returned by the cam-groove u, {orcing
the latch V' again into the groove 1/ to en-
gage again with the catch s’. As the ecam-
groove t returns the latch quickly, I provide
the face-cam u’ to engage with the end of the
latch V' and assist the cam-groove u in re-
turning the latch. The face-cam w’ being

farther from the center of rotation than the

cam-groove 4, 1t moves more rapidly and
will accordingly move the latch V/into en-
gagement with the winding-drum ecatch with
a quick positive movement. By continu-
ously rotating the head or block V it is
evident that the drum will be alternately
wound forward and allowed to be unwound,
alternately lifting and dropping the drill
tubing or tube. By rotating the wheel U for-
ward or backward by the worm-gear X the
position of the cam u is changed, so as to re-
lease the latch later or sooner, as may be nec-
essary, thereby regulating the drop of the
drill as needed. The rope Q@ can be continu-
ously wound onto the drum for raising the
drill-tube by raising the worm-gear X out of
engagement with the gear-wheel U, allowing
the wheel U to rotate with the head V, as
shown in Fig.15. When it is desired to throw
the latch V’ ouat of engagement with the eatch
s’ of the winding-druin, so that the drum can
be held stationary or unwound, the lever W
15 moved to the right, moving the wheel TJ
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and head V to the left, withdrawing the latch
V7 from engagement with the catch s’, and
lifting the worm-gear X by the engagement
of the shoulder a’’ with the hand-wheel 2,
thereby permitting the head or block V and
wheei U to rotate with the shaft without en-
gaging with the drum T’. The latch V’ is

Lri

rectangular in' cross-section and the pin v

projects on each side of the latch V’, so that

tc when the pin v or the end of the latch V’ be-

comes worn the latech can be taken out and
turned over, presenting a new face for en-
gagement with the catch s/, and a new pin v
torunin the camw. Thedrumisheld against
15 backward rotation by the pawl 7 and ratchet
/" when it is desired to hold the drum station-
ary. When it is desired to allow the weight
on the rope Q to descend, the pawl 77 is lifted

and the rotation of the drum is controlled by

20 the brake m’, as usual. When it is desired
to hold the drum stationary or turn it slowly

forward or backward in raising weights, the |

clutch o7 on the wheel Y is thrown into en-
gagement with the clutch 4’ on the drum 1"
25 and the worm-gear Z is held firmly in con-

- taet with the wheel Y, preventing the rota- |

tion of the drum "I and wheel Y. When de-
sired, the worm-gear 7 can be rotated by the
hand-wheel 2z, turning ‘the drum forward or
30 backward,asdesired, thus operatin gthedrum
- 1ndependently of the power shaft R’. The
link 2’ of the lever W and the link y"" of the
lever Y’ are designed to hold the worm-gears
to which they are respectively applied in en-
35 gagement with their gear-wheels. These links
are preferably made detachable from the

worm-gears, so that the worm-gears ean be

lifted independently of the levers W or Y’
‘but it is evident that they may be made so as
40 1o lift the worm-gears without the use of the
~ shoulders on the levers W and Y.
As shownin Fig. 22, the wheel Y has ratchet
teeth or cogs to hold more firmly against the
worin-gear and to permit the drum 17 to ro-

45 tate forward with the shaft R’ when the worm

is in engagement, permitting the rope to be
wound on the drum, while preventing un-
winding and avoiding injury to the cogs
- when the drum T" is rotated from the oppo-
50 site end. | |

| In my former patents, No. 258,889, dated
~June 6, 1882; No. 371,548, dated October 18,
1887, and No. 382,689, dated May 15,1888, are
- shown devices for a similar purpose; but the
55 latehes there shown are thrown into engage-
-~ mentwith the drum by springsinstead of by a
~cam, which gives the lateh a positive motion

- 7in my present device. L -
It is evident that the form of the cam on

60 the wheel U may be varied, as is necessary |

- Tor the form of latch used, the present form
ot cam and latch being best now known to me.
By means of theclamping-bars Sand T and

- the shoulders fand ¢’” the tubing A and tube

65 J are locked together, so as to be rotated to-

‘gether, and by means of the hydraulic expan-

ston-drill the drill-blades are expanded by the |

water while the weight of the rodJ is sup-
ported on the tubing A. By means of the ro-
tary clamp and the winding-drum the tubing
A and tube J can Dbe rotated or reciprocated

5

6

simultaneously or separately and the motion |

of the tube or tubing can be changed from ro-

stopping the machinery. "The tube can also
be lifted without stopping the power or held

| tation to reciprocation, or vice versa, without

stationary or lowered slowly or quickly, as

| may be necessary. .
The different parts are all operated and
controlled in such manner that one operator

can easily control the working of the drill.

The feed of the drum is controlled by the:

worm-gear X, so that as the drill descends
the rope can be gradually let out by the oper-
ator by turning the hand-wheel . -
What I claim as new, and desire to seeure
by Letters Patent, is as follows: o
1. In an expanding drill, expansion-blade
K and blade-carrier ¥, having recess i, in com-
bination with an expanding piston G, having
wings g and passages ¢’’, stem G’’, cap IT, and

spring A% substantially as described.

2. In an expansion-drill, the combination

of the blades E, the slotted blade-carrier F,
| having shoulder f and pivot f/, and the head

or casing I, screwed onto the carrier and

80

00

95

adapted to protect: the earrier and hold the |

pivot in place, substantially as deseribed,
3. In an expansion-drill, the combination
of the well-tubing A, the drill-tube J, the

blades E, the blade-carrier ¥, the head orcas-

Ing I, the packing K, and the couplings 7 and
k, substantially as described. .

4. The comDbination, with the well-tubing
A and drill-tube J, of the connected clamp-

ing-bars S and T for clamping the well-tub-

ing and drill-tube together, substantially as
described. =

tary cutter €, having an interiorshoulder ¢’
and a drill-tube J, provided with an expansion-
drill having a shoulder £, in combination with

the connected clamping-bars S and T, sub- |

stantially as deseribed. | ,

6. The combination of the well-tubing A and
clamping-bars. T, provided with hooks # and
having angular bends to grasp the tuliing A,
with the drill-tube J and clamping-bars S,
having angular bends p for grasping the tube
J, substantially as deseribed.

9. The well-tubing A, provided with a ro-

100
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7. The combination of the tubing A and =

tube J,supported at its lower end by the tub-

ing A, with clamping-bars S and clamping-.
bars T, having hooks ¢ for locking the tub=-

ing and tube together, substantially as de-
seribed. | | .

8. In a well-sinking apparatus, the combi-
nation, with the drill-tube J, of the rotary

clamps J’, adapted to engage said drill-tube
and uprights and to be separably adjusted

' while rotating with the plate G, a support for

said plate, and means for rotatin ¢ the plate,
substantially as deseribed. |

125

| plate G’, having uprights I’, two adjustable

130



9. The combination of the tubing A, pro-

vided with a rotary cutter C, hav:.ng a shoul-

~der ¢”’, the tube J, pl"m"lded with an expan-

10

sion-drill having a shoulder 7, and the con-
nected clampino' bars S and T, the latter pro-
vided with -hooks ¢, substantially as and for
the purpose deqcmbed

. 10. The winding-drum T, pl_'ovmled with a

catch, in combination with the head V, lateh

V’, and a eam which both engages and dis-
engages the lateh with the catch, substan-

- tially as described.

11. The rotary head V and lateh V/,in com-
bination with the wheel U, carrying a cam
which both engages and dl&,enmweﬁ the lateh

’V" substantia,lly as described.

20

30

2. The combination, with a winding-drum

and an opemting-latch,, of a cam for causing |

the latch to engage with the winding-drum
and a cam for causing the latch to be disen-
gaged from the Wmdmn drum, substantmlly

as deseribed.
15. A lateh V’, a wheel U, enm}mn‘ a cam

for operating the lateh V7 : and a worm- -gear

X, 1n combination with alever W, ad&p‘ted to
throw both the worm-gear X and the latch V'
cut of operation at the same time, substan-
tially as described. |

14. A reversible latch for a wmdmn‘-drum
having its opposite sides parallel and pro-
vided with a pin v on opposite sides to coact
with a cam, substantially as described.

15. The ﬂheel U, carrying a cam for oper-

ating the lateh of a winding-drum, in combi-

nation with a worm-gear

443,070

27 and hand-wheel
x, and lever W, having & shounlder & for dis-
engaging the worm-gear from the cam-wheel,
substantially as described.

16. The wheel U and worm-gear X, in com-
bination with the wheel U, hand-wheel ., and
lever W, having shoulder &', substantially
as described.

17. Thecombination,withthe winding-drum
T, having the catch 5" and an engaging and
disengaging cam,of the head V,lateh V' and

cushions ¢/, substantially as described.

18. The combination of the tubing A, tube
J, and a clamping device for locking them to-
gether, with a reciprocating winding-drum,
substantially as specified, whereby the tubing
and tube can be reciprocated together.

19, The winding-drum hmmg‘ a cateh, in
combination with the driving head or Iateh
and the engaging and dtsenﬁ"vmw cams for
operating the lateh,. suhstantinliy as de-
seribed.

20. The ecombination, with a winding-drum
having a cateh, a rotating head, and a lateh
carried by said head and adapted {o engage
sald cateh, of a relatively fixed eam adapted
Lo be engaged by sald lateh and te move said
lateh 1nto position to positively engage and
disengage the drum-catch on each zotatmn of
the head substantially as *-,peemed

MATTIIEW T. CIHLAPN %\"

Witnesses:

IHHARRY T, JOXES,
ALBERT 11 AbaMs,
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