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Fig. 3 and shows a modification.
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SPECIFICATION forming palt of Letters Patent INo, 704,770, dated July 1_.5; 1902.
Application filed November 26, 1901, Serial No. 83,785, (No ma}dal.}

To all whom it - may concern:

wardly-extending arms 10,which bear on oppo-

Be it known that I, MICHAEL WILLIAMS, a | site sides of the lower portion of the mastand

citizen of the United States, residingat Madi-
son, in the county of Dane and State of Wis-

consin, haveinvented a new and useful Well-
the followingis a

Drilling Machine, of which
specification. ' . | |

My invention relates to improvements in
well-drilling machines, the object of my in-

vention being to provide means for automat-

ically turning the drill-rope alternately in re- |

verse direetions to turn the drill-tool attached
to the rope in the bore .as is required during
the progress of the work and to prevent the
drill-rope from becoming unduly twisted.

My invention consists in the peculiar con- |
struction and combination of devices herein-

after fully set forth and claimed.
In the accompanying drawings, Figure 1

is a vertical longitudinal sectional view of
a portion of a well-drilling machine embody-
Fig. 2 is a detail per-

ing myimprovements.
spective view of the successively effective
pawls which rotate the rope-guide and show-
ing the connections for shifting said pawls.
Fig, 8 is a top plan view, partly in section,
on a plane indicated by the line .a ¢ of Fig.
1. TFig. 4 is a detail vertical sectional view
taken on a plane indicated by the line 0 b of
Fig. 8. Fig. 5 is a view whieh is similar to
Fig. 618 a
detail vertical sectional view taken ona plane
indicated by the lineccof Fig.5. Fig.71sa
detail perspective view of the adjustable sup-
port for the bearing in whieh the rope-guide
rotates. Fig. 8 1is a similar view of the bear-
ing for the rope-guide. Fig. 9 is- a similar
view of the rope-guide. Fig. 101is a face view
of the cam-wheel.

In the embodiment of my invention here

shown the framework 1 of the drill-rope-op-
erating maechine is'of the usual construetion,

2 being the mast, which carries the direction-

sheave 3. The drill-rope 4 is operated by the

usual lever 5, which is connected to a rock-

shaft 6, that is provided with a pair of rock-

arms 7 8. | |
A vertically-disposed support 9, which is
proferably of the form shown in Fig. 7, but

are secured thereto by bolts 11. The sald
arms 10 are provided with adjusting-openings

for the said bolts, and hence the sald support
‘may be adjusted toward and from the mast, as
I'may berequired. At the lower end of the sup-
port,onthe frontside thereof,are forwardly ex-

tending and converging flanges 13. A bear-
ing 14, which is approximately eylindrical in
form, is provided in its rear side, at its lower
portion, with vertical grooves 15, which are
adapted to receive the flanges 13, and hence

thesaid bearingisadapted tobesecured on the

{ front sideof thesupport 9. A vertical opening

16 is in the front portion of the bearing 14, at
the intermediate portion thereof, which pro-
jects forwardly and forms a flange 17. Inthe

' said bearing 14 is journaled a rope-guide 18,

which is here shown as consisting of the eylin-
drical lower portion 19, having the opening 20

in one side, and the approximately semicy-

lindrical members 21 22, which are disposed
around the upper portion of the cylinder 19,
the latter being secured to or formed with the
member 21. The cylindrical portion 19 of the
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rope-guide fits and isadapted torevolveinthe

lower portion of the bearing 14, and the lower
ends of the members 21 22 when the same are

80

closed together in circular form bear upon

the flange 17, which sapports the sald rope-
guide. The members 21 22 are hinged to-
oether at one side, as at 23, and are provided
with suitable means for fastening them to-
ocether when closed. "The member 21 18 here

shown as provided with projections 24, whieh

are adapted to overlap a projection 25, with

which the member 22 is provided, and a suit-

able pin 26 may be inserted in alined open-
ings in the said projections to lock the said
members when closed. The said members

21 22 of the rope-guide are provided on their

outer sides with an upper series of ratchet-
teoth 27 and -a lower series of ratchet-teeth
28, the said series of ratchef-teeth- being
reversely disposed. The lower ends-of the

members 21 22 are provided on their outer

sides with an annularly-disposed series of
notches 29.. The bearing 14 is provided with

may be of any preferred form, is provided at | a pair of spring-pressed dogs 5V, which by en-
its upperend and near its lower end withrear- | gagement with the said notches 29 retard the
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- 8 of the rock-shaft 6.
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rotation of the rope-guide and act as a brake.
The rope-guide may be readily engaged with
the drill-rope by disposing the slot 20 in line
with the slot16 and opening the member 22, as
shown, and when the said member 22 is closed
against the member 21 and fastened thereto
the drill-rope is retained in the said rope-
gulde, as will be understood. A turning-bar
31 is suitably secured to and adjustable on
the drill-rope above the rope-guide and moves
vertically with the drill-rope in the operation
thereof. A traveler 32, which rises from the
upper end of the drill-rope guide and rotates
therewith, has a pair of vertical guide mem-
bers 33, which are engaged by the turning-
bar and on which the latter slides, the upper
ends of the said vertical members 33 being

connected together by a laterally-offset semi-

circular portion 34, which clears the drill-
rope.

From the foregoing it will be understood
that by revolving the rope-guide during the
operation of the machine the drill-rope will
be turned with the said guide.

I will now describe improved means for
automatically revolving the rope-guide by a
step-by-step movement first in one direction
and then in the reverse direction to prevent
the drill-rope from being unduly twisted.

A wheel 35, which is provided with a cam-
slot 36, revolves on a vertical spindle 37,
which is seeured on-a platform or other suit-
able support 38, with which the frame 1 is
provided. Intheform of myinvention shown
in Figs. 1, 3, and 4 the said wheel 35 is pro-
vided on its upper side with ratchet-teeth 39
and 1s rotated by a step-by-step movement
by a pawl 40, which is carried and operated
by the rock-arm 8§ of the rock-shaft 6. Hence
the said wheel 35 is rotated by a step-by-step
movemendt. |

In the form of my invention shown in Figs.
5 and 6 the wheel 35 is provided with spur-
teeth 39, which are successively engaged by
a worm 41, that is carried by a shaft 42, which
18 journaled in bearings 43.
has a ratchet-wheel 44, which is fast thereon
and 18 engaged by a spring dog or detent 45
to prevent reverse rotation of the worm. An
oscillating arm 46 is mounted on said shaft 42
and is connected by a rod 47 to the rock-arm
Hence oscillating mo-
tion 18 imparted to the arm 46 when the ma-
chine is in operation. Said oscillating arm
46 carries a spring-pressed pawl 48, which en-
gages the ratchet-wheel 44, and hence rotates
the worm 41 and the wheel 35 by a step-by-step
movement. The lever 5 is connected to the
rock-arm 7 by a bar49. Hence the said rock-
shaft 6 is operated by said lever. A horizon-

tally-disposed link-lever 50is connected to the

rock-arm 7 by a pitman 51. Hence the said

link-lever 50is oscillated. A guide52is pivot-
ally mounted, as at 53, on the support 38 of the
frame 1 at a suitable distance in rear of the
lower portion of the mast. = A pair of succes-
sively effective pawls 54 55, which respectively

The said shaft |

|

704,770

coact with theratchets 27 28 torotate the rope-
gulde alternately in reverse directions, are
here shown as connected to a bracket-arm 56,
which is provided with a series of adjusting-
openings 57 for bolts 58, that secure the said
bracket-arm to a cross-head 59. Parallel rods
60, which are engaged by the pivoted guide
02, are connected to said eross-head, and their
rear ends are connected together and are con-
nected to the oscillating link-lever 50 by a
bolt, pin, or stud 61, that operates in a slot
50%, with which said link-lever is provided.
Hence the pawls 54 55 are operated longitu-
dinally by said link-lever, and when one of
sald pawlsisengaged with the revoluble drill-
rope guide said guide will be rotated by a
step-by-step movement in one direction, as
will be understood. The parallel rods 60 are

in effect members of the said pawls and ren-

der the latter extensible in length to compen-
sate for the adjustment of the drill-rope
guide, with the support for the bearing there-
of, toward and from the mast. An operating-
arm 62 projects from one side of the pivoted

guide 52 and is provided with a tappet-roller -

63, that operates in the cam-slot 36 of the
wheel 35. 'The step-by-step rotation of said
wheel is thus effective to successivelv engage
the said pawls with the drill-rope guide, so
that the latter will be alternately rotated in
reverse directions and prevented from becoms-
ing twisted to too great an extent in either
direction. | |

My invention is effective to automatically
turn the drill-rope, and hence the tool at-
tached thereto, to turn the drill-tool appro-

priately in the bore as the work progresses

- and avolds the necessity of doing this manu-

J

l

|

|

ally.

I do not desire to limit myself to the precise
combination and construction of devices here-
in shown and described, as it is evident that
modifications may be made therein without
departing from the spirit of my invention.

The cam-wheel 35 may be of any suitable
construction; but I prefer to construct the
same as shown in Fig. 10. The cam-slof
36 18 made in the under side of said wheel,
and said slot comprises the oppositely-dis-
posed segmental portions 36> 36°, which are
concentric with the center of the wheel and
of different radii, the portion 36° having the
least radius, and oblique portions 36°, which
connect said segmental portions.

Having thus described my invention, I
claim—-

1. Ina well-drilling machine, the combina-
tion of arevolubledrill-rope guide having two
series of reversely-disposed ratchet-teeth, one
of said series being above the other, with
pawls to engage said ratchet-teeth respec-
tively, said pawls being disposed on opposite
sides of said gunide, means to operate said
pawls, a shiftable support for said pawls and
means to antomatically operate said shiftable
support and thereby successively engage the
sald pawls, to rotate said drill-rope guide
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alternatelyinreverse directions,substantially .

as described.

2. In a well-drilling machme, the combina-
tion of a revoluble dmll—rope cuidehaving two
series of reversely - disposed ratchet - teeth
with pawls to engage said ratchet-teeth re-
spectively, means to operate said pawls, means
to successively shift them into engagement
with the respective teeth of said drill- -TOPO

guide, and a brake for said drﬂl-mpe aguide,

substantially as deseribed.

3. In a well-drilling machine, the combina- |
| to move the latter longitudinally, a

tion of a revoluble drill.-rope guide having two
series of reversely-disposed ratchet -teeth,
with pawls to engage said ratchet-teeth re-
spectively, a pivoted support for said pawls,
said pivoted support having a tappet, means
to impart longitudinal motion to said pawls,

a cam coacting with said tappet to shift said |
pivoted support and thereby shift the said
pawls into engagement alternately with the
ratchet-teeth  of said drill-rope guide, and

means to Opera,te said cam, substantmlly as
described.

4. In a well-drilling machine, the combina-
tion of a revolubledrill-rope guide having two

series- of reversely-disposed ratchef-teeth,
pawls to engage said ratchet-teeth respec- |
tively, a lever to operate the drill-rope, a con-
nection between said lever and said pawls
whereby the latter are operated to rotate said
drill-rope guide, a shiftable element connect-
ed to said pawls to successively shift them

into.engagement with the respective teeth of
said drill-rope guide and means, including a

step-by-step movement, operatively connect- |
ed to said lever, to s]:uft said. shiffable ele-

ment, substantzally as deseribed.

5. In a well- drilling machine, the colmbma,-;

tion of a revoluble drill-rope guide having two
series oi reversely-disposed ratchet- teeth

with pawls to engage said ratchet-teeth re-
spectively, a lever 10 operate the drill-rope, |
a connection between said pawls and said le-
ver whereby said pawls are moved longitudi- |
nally, a shiftable element connected to said |

- serlbed

pawls to successively engﬁge them with the

respective teeth of said drill-rope guide, and
| a, connection including a step-by-step mech-

anism between said shiftable elementand said
lever, to actuate said shiftable element, sub-

sbantlally as desecribed.
6. In a well-drilling machine, the combina-

tion of a revoluble drill-rope guide having two

8 {

Che

series of reversely-disposed 1*a,tehet-teeth, 55

pawls to engage said ratchet-teeth respec-

| tively, a drill-rope-operating lever, a rock-
shaft, a lever 50 connected to the said pawls

a connec-
tion between said lever 50 and the rock-shaft,
an operating connection between the latter
and said drill-rope lever, whereby sald rock-
shaft is operated, a shiftable element con-
nected to the pawls to successively shift them

into engagement with the respective teeth of
the dmll -rope guide and a step-by-step mech-
-anism*actu&ted by said rock-shaftt to operate

said shiftable element, substa,ntia;lly as de-

In a well-drilling machme, the combina-

.- tmu of & mast for the direction-sheave of the

drill-rope, a support connected to the said

| mast and adjustable toward and from the

same, a bearing carried by said support, a

revoluble drill-rope guide journaled in said

bearing and adjustable means to rotate the

60

7°

75

said drill-rope guide alternately in reverse -

directions, substantially as deseribed.
8. In a well-drilling machine, the combina-

tion of a mast, a revoluble drill-rope guide,
a bearing therefor, adjustable toward and
from the mast, a drill-rope-operating lever

and an adjustable element, operatively con-
-{ nected to said lever for mta.tmg said drill-

rope guide, substantially as described.
In testimony that I claim:the foregoing as

-myown I have hereto affixed my signature in

the presence of two witnesses.
MIOHAEL WILLIAMS.

Wltnesses |
- EISIE MEMHARD o
JOHN (. Fr: :ILANDT, '-

So
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