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6 all whom it maiy concern:

Beit known that I, GEORGE ZINK, a citizen
of the United States, and a resident of Clear
Spring, in the county of Washington and State
of Maryland, have invented certain new and
useful Improvements in Well - Boring Ma-
chines; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
of the invention, which will enable others
skilled 1n the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, which form a
part of this specification. -

My invention relates to well-boring ma-
chines, and its object is to provide improved
means for alternately raising and dropping
the drill -rod and drill and automatically
feeding the same according to the progress
of the work; means for intermittently rotat-
ing the drill-rod, so that the drill-rod will be

presented 1n a different position with respect

to the material being operated upon at each
stroke, the construction being such that
should the drill become jammed from any
cause the rotating devices will be thrown out

- of operative condition, thus avoiding strain-
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ingorbreakingof thedrill-rod; means where-
by the drill-rod can be readily disengaged
from the operating mechanism and the tool-
raising mechanism connected therewith and

thrown into operative condition to raise the

drilling-tools, and also to provide a yielding
pitman, which operates the walking-beam for
raising and lowering the drill, whereby the
jar or concussion caused by the downstroke
of the drill is taken up, thereby obviating
liability of the pitman being broken.

There are also other objects, which will
hereinafter appear, whereby I secure impor-
tant advantages with respect to efficiency in
operation.

The Invention consists in the novel con-
struction and combination of parts herein-
after fully described and claimed. |

In the accompanying drawings, Figure 1 is
a side elevation of a well-drilling machine
constructed according to my invention. Fig.
2 18 a front view of the same. Fig. 31is aside
elevation looking from the opposite side of
Fig. 1 and showing the pitman disconnected
from the walking-beam and fly-wheel and
the pulley connected with the wrist-pin of

the latter for operating the drill-rod and drill
until the well is deep enough to allow the
drill-rod to be connected with the walking-
beam. Fig. 41isa detail sectional view of the
two-part pitman. Fig. 5is a detail plan view
of the feeding mechanism at the rear end of
the walking-beam. Fig. 6 is a longitudinal
sectional view of the same. Fig. 7is an end
view.
the adjustable dog at the front of the ma-
chine,which operates the feeding mechanism.

Fig. 9 is a sectional view showing the means

for rotating the drill-rod. Fig. 10 is a bottom
view of the same. -

In thesaid drawings the reference-numeral
1 designates two side beams, 2 an interme-
diate beam, and 3 a front cross-beam, rigidly
connected together and forming the base of
the machine.
shown) is provided at the rear end of the ma-
chine. |

Near each end the side beams have jour-
naled thereto axles 4, provided with wheels 5
to enable the machine to be transported from
place to place. |

Secured to each side beam at the front
thereof is a frame consisting of vertical bars
6 and inclined bars 7, the front bars 6 be-

ing connected at their upper ends by a cross-

bar 8.

Secured to the front and cross-bar 3 and to
the cross-bar 8 are two uprights 9, to the up-
per ends of which is secured a vertical post
10, provided with a pulley 11 at the upper

end, over which passes the rope for elevating

the drill-bar and drill, and has also secured

to it, intermediate the ends, a sheave 12,
_ 90
Journaled in bearings secured to the side |

around which passes the sand-pump rope.

beams 1 is a shaft 13, provided at one end
with a pulley 14, which is connected by a belt
(not shown) with a' steam-engine or other
motor by which the shaft is rotated. The
other end of this shaft is provided with a pin-
ion 15, which meshes with a cog-wheel 16 on
a transverse shaft 17.
vided with a wrist-pin 18, with which engages
the slotted or bifurcated arm 19, fitting in the

lines, Fig. 4,) preferably of gas-pipe, which is
screw -threaded to receive the correspond-

ingly-threaded inner end of said arm. This

This cog-wheel is pro-
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Fig. 8 is a detail perspective view of
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A similar cross-beam (not
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lower end of a tubular rod 20, (see dotted
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| Pas‘-‘ainn through this collar is a rod 24, form- |
ing the upper pmt of the pitman, which tele-.
scopes in said tube and is provided with a
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rod forms the lower pm t of a two-part pitnan,

and its upper endisexteriorly screw-thr eaded |

to receive a removable collar 21, having a
bore or opening 22 at the upper end some-
what smaller than the bore of said tube, form-
ing an annular shoulder 23. (See Fig. 4.)

diametric pin 25, which engages with said
shoulder and holds the tube and rod to each
other. The tube and rod may -be discon-
nected, however, when desired, by unscrew-
ing the collar, when the rod can bb slipped out
of the tube. The upper end of said rod is
provided with a cap 26, which is removably
and pivotally connected with lugs 27 of a

‘bracket 28, seemed to the under side of a

walking - bedm 240 (Confined between said

cap and collar and embracing the rod 2418

a coiled spring 30, which is surrounded by &
similar but somewhat shorter spring 31. |

The object of spring 30 is to take up the
“jar or concussion caused by the fall of the

drill and walking-beam, while the spring 51
acts as a reinforee for spring o0 to prevent
the latter from being unduly compressed, so
that its coils will not come in contact with
each other, which would tend to break the
same. The said springs also yield and allow

the walking-beam to come in contact with |
the dog or stop, hereinatter described, to oper-

ate the feeding mechanism.
The front end of the walking-beam projects

‘between thestandards or uprights 9 (see Figs.

1 and 2) and is pivoted at its rear end to
brackets 32, secured to the upper end of a
post 34, secured to the rear cross-beam 5 of

- the base of the machine.
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The numeral 36 designates the drill-chain,
provided at its lower end with a swivel 37,
having a bail 38, with ‘which the lower link
of the chain is connected. Thischain passes
over the front end of the walking-beam. 'The
lower end of this swivel is formed with a
screw-threaded socket to receive the corre-
spondingly-threaded upper end of a drill-rod
39, provided with a drill 40. This drill-rod
is square or angular and passesthrough a cor-
responding aperture e in a polygonal and ta-
pering block 41, formed at its upper end with
an annular ﬂELI]Pe 42, (See Figs. & and 10.)
dald block fits &.001‘1"@31)0116111:1013? -formed hole
or opening in a rotatable hub 43, which in
turn fits in and is rotatable in a circular open-
ing in a plate 45, located below a transverse
bar 46, secured to the front ends of the side
beams 1. The bloeck 41 passes through an
aperture in this-bar and is supported therein
by the flange 42, and just below said flange
is made circular, so as Lo rotate 1n said open-
ing. |

The hub 45 isformed with anannularfiange
47, which rests on plate 45 and holds the hub
in place thereon, and is formed with a num-
ber. of peripheral teeth or cogs 48, which en-

cgage with a worm 49 on a transverse shaft 50,

569,012

| connected by a pulley 51 and belt 52 with a :

pulley 53 on the shaft 17, by which means
the drill-rod isrotated, the %Wwel with which

it is connected turning freely in the bail 33,

so as to prevent the chains from twisting.
The shaft 50 is movable laterally and in-
termediate its ends is provided with collars
54, between which and the side beams 1 are
interposed coiled springs 56, and on the end

of said shaft and in close proximity to the.

fixed pulley 51 is a loose pulley 57. ‘T'he ob-

ject of this construction is to stop the move-

ment of the shaft 50, if the drill should be-
come jammed by Stukmﬂ' soft rock or from
‘any other cause which would otherwise have
a tendency to twist or break the drill-rod.

‘This stopping of the shaft is accomplished

automatically, as follows: In normal position
the said shaft is pushed outward or toward
the left by the tension of the springs, sothat

the belt 52 will engage with the fixed pulley
51 and rotate the shaft. So long as the drill
is free to rotate the worm on the shaft will
rotate the block and hub and drill-rod; but
should the drill become jammed, so that the
“block cannot rotate, the shaft will be moved

inward or toward the left, throwing the belt
off the fixed onto the loose pulley and eaus-

‘the drill is released, the springs will throw

belt, so thatit will again be rotated.
~Journaled to one side of the walking-beam
is an oscillating rod or shaft 58, provided at

its rear end with a crank 59, to which-is piv-

oted a rod 60, having its free end bent at an

‘angle and engaging with a notch 61 in the

periphery of a disk 62, loosely mounted on a
serew-shaft 63, journaled in bearings 64, lo-

cated in a slot or recess in the upper side of

the rear end of the walking-beam. Thisdisk
is provided with a spring-pawl 65, which en-
gages with a ratchet-wheel 67, fixed to the

screw-shaft. Carried by said screw-shaft is

a correspondingly-threaded block or cross-

head 68, having a lug 69, with which 1s con- |

nected an eye 70 on one end of arod 71, to the
other end of which the drill-chain is secured.
The front end of the shaft 581s provided with

an arm or crank 72, which, as the walking- -

beam descends, strikes an adjustable dog or

stop 73, which causes the rod to be turned, a

~torsional spring 74 returning the rod to nor-
mal position when the walking-beam ascends.

By this means the said shaft 58 is oscillated.

This said dog consists of a metal plate hav-
ing one end formed with a lug 75, which
forms the stop for the arm or crank 72, and 18

also formed with two hinges 76, the upper
one of which has a square or anrrulal open- -
ing 78, which engages with a eouespond-_

ingly- squaled pmlmn of a vertical rod 79,

secured to one of the standards or upri'ghts-
9. When thus engaged, the lug 75 will lie
in the path of the arm 72 and the dog or -
plate will be prevented from turning. The

rod above said squared portion is somewhat

| 95
ing the rotation of the shaft to stop. When -

the shaft into mormal position, shifting the
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‘smaller and made cylindrical, so that if the

squared hinge 1s pushed up into engagement
therewith the dog can be turned, so as to
throw the lugs or stop out oif the way of the
arm 72.

Below the squared portion the rod 79 1is

-screw-threaded, and engaging therewith is a

correspondingly-threaded nut or collar for
adjusting the dog vertically, so as to cause
the arm 72 to strike the stop or lug soomner or
later, as may be desired, so as to vary the
feed of the drill-chains.

The operation of this part of the machine
is as follows: As the walking-beam ascends
the arm 72 will strike the lug or stop, caus-

ing the rod or shaft 58 to be turned in its
| rocating the rod 98 back and forth, so that

bearingsand, through the means of the crank
59 and rod 60, the disk to be turned, carrying
with it the pawl 65, which, engaging with the
ratchet 67, will turn the screw-shaft to which
1t 18 secured, causing the block or cross-head
to be moved forward, thus automatically
feeding the drill- chmn which is connected
therew1th As before Saﬂd the dog 73 is ad-
justable, so as to vary the throw or move-
ment of the shaft 58 and consequently vary
A spring 80 holds the
rod 60 in the notch in disk 62. The screw-
shaft 65 has its outer end squared to engage
with a correspondingly-shaped socket in a
crank, (not shown,) whereby it may be turned
by hand to return the block or cross-head

when 1t has reached the limit of its forward

movement, and an additional length of chain
1s connected with the drill-chain.

The walking-beam, on its under side near
the rear end, is provided with a rack-bar 81,
with which engages a pinion 82 on a rota-
table shaft 835, provided with a hand-wheel
54, for the purpose of moving the walking-
beam backward when it is desired to with-
draw the drill from the well, the pivot of the
walking-beam being removed to allow such
movement

1'he numeral 85 designates a shaft or drum
to which the rope 86, for elevating the drill
from the well, is secured, journaled in bear-
ings 86*, secured to the inclined bars 7. This

- shaft or drum is provided with a flanged pul-

55
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ley 88, connected by a loose belt 89 with a
pulley 90 on the driving-shaft of the machine.
Pivoted to one of the bars 7 /1s a downwardly-
depending rod 91, having its free end bent
at a right angle, and journaled therein 1s a
roller 92, adapted to be pressed against the
belt and tighten the same, so as to cause the
drum or shatt to be rotated and the hoisting-
rope wound thereon. This belt-tightener is
caused to approach to and recede from the
drum by a hand-operated yoke 93, consisting
of a rod bent to form parallel arms, which
are journaled or pivoted to the bent end of
rod 91. This yoke is adapted to engage with

a bracket 94, secured to the front cross-beam
- 39, 80 as to hold the roller out of contact with

belt §9.
Secured to the pulley 88 is an escapement- |

the curved arms 96 of an escapement-lever -
97, pivoted to one of the vertical bars 6.

Pivoted to the lower end of the lever is a rod
98, having a handle 99, by which the leveris
operated. When said lever is actuated so
that said curved arms are out of engagement
with the escapement-wheel, the drum or shaft
85 18 free to turn in either direction. When
it 1S actuated, however, to throw one of said
arms 1nto engagement with the escapement-

| wheel and the other out of engagement there-

with, the drum or shaft can turn to the hoist-
Ing-rope, but cannot turn in the opposite di-
rection, the operation being similar to that
of an ordinary pawl and ratchet. DBy recip-

sald arms will alternately engage with the
escapement-wheel, the dram or shaft will be
intermittently rotated, allowing the rope
thereon to be fed out by a step-by-step move-
ment. This operation is similar to that of a
clock-escapement.

The numeral 100 designates the sand-pump
drum, to which the sand-pump rope 101 is
secured. One end of this drum is movable
and is provided with a friction-pulley 102 and
a rod 108, pivoted to a lever 104, for throw-
ing the pulley into and out of contact with

| wheel 95, with which is adapted to engage

79
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the driving-pulley, so as to elevate and lower

thesand-pump. Thenumeral 105 designates
a wheel adapted to be placed on the erst-
pin 18 of the cog-wheel 16 for a purpose here-
inafter expla,med

The operation is as follows: At the begin-

100

ning of the work the drill-rod is secured to -

the hoisting-rope 36, the walking-beam hav-

ing been first carried rearwardly out of the
way by means of the rack-bar and pinion,
and the pitman diseonnected therefrom. The
wheel 105 is then placed on the wrist-pin and

105

the hoisting-rope passed around the under

side thereof, as seen in Fig. 2, and the ma-
chine set in motion. The cog-wheel provided
with the wrist-pin will now be rotated and
the wheel 105 carried around in a circle con-
centric with the axis of said wheel, which
will alternately raise and lower the drill-rod,
the drum or shaft 835 remaining stationary,
except when the hoisting-rope is being fed or
paid out. The feeding is accomplished by
the escapement-wheel and lever. The well
will thus be gradually dug until it is sufii-
ciently deep to allow the top of the drill-rod
to come below the end of the walking-beam,
when the wheel 105 is disconnected from the

pitman, the walking-beam pushed forward,

and the pitman connected therewithand with
the wrist-pin. The walking-beam will now
be alternately raised and lowered to raise and
drop the drill-rod and drill, which will be fed
downward as the work progresses by the
means before described. The principal ob-
ject of the two-part pitman and spring 30 is
to allow the pitman to yield and the walking-
beam to strike the stop or dog to feed the
drill-chain, as, if the drill-chain were tooshort

11O
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to permit the drill to strike bottom :and the

pitman unyielding, the walking-beam would

not come in contact with the stop; but by

making the pitman as described the weight
5 of the drill-rod will depress thewalking-beam

until it strikes the dog -or stop, the pitman
yielding for such purpose.

Having thus fully deseribed my invention,
what I claim is—

1o 1. In awell-digging machine, the.combina-
tion with the base, and the pivoted walking-
beam,of the two-part pitman detachably.con-:
nected therewith comprising the rod provided.
with a transverse pin, the screw-threaded-col-

15 lar through which said rod passes having an.
interior annular shoulder, the longand short
colled springs on said rod, the tube to whieh
sald collar is-secured, the bifurcated -or slot- .
ted arm at the lower end thereof, the pitman

20 .and the driving-wheel; substantially as de-{
{ ‘block fitting therein havmg an angular bore

sceribed.

2. Ina well-dlgglm machine, the combina-
tion with the base and the pwoted walking-
beam, of the oscillating rod-orshaft Joumaled
25 10 one side thereof, the crank atthe rearend:
thereof, the pwoted rod, the oscillating
notched disk, the scr ew-shaft on which said :
disk is :loosely mounted, the-spring-pawl piv--
oted to said disk, the ratchet-wheel fixed 1o
30 thescrew-shaft with whichsaid pawlengages, °
the screw-threaded block or eross- head thej
rod and -drill-chain, the arm at the frgnt end
of said oscillating shaft_, the torsional spring
and the dog or stop with which said arm en-- o
{ bar at the front of the machine, the rotatable 85

35 gages; substantially as described.

3. In a well-digging machine, the.combina-:
tion with the pivoted walking-beam, of the
oscillating rod or shaft journaled o the side:
of the walking-beam, the crank at the rear

40 end thereof, the rod connected therewith, the
disk with which said rod is .connected, the
rotatable screw-shaft -on which said disk is

| the belt; substantially as-described.

loo<ely mounted, the spring-pawl pivoted to
said -disk, the ratchet -

45 screw-shatt, the serew-bloek .or.cross-head on
said serew-shait, the rod and -drill-chain-con-
nected therewith, the arm at the frontend of
sald oscillating shaft, and the vertically-ad-
justable and swinging or hinged dog or stop;

50 substantially as- descmbed

wheel fixed to said

4. In.a well- diggin g machine, the combina-  7_
tion with the base, the standards or uprights,
the piveted Walklnﬂ'—bea.m theoscillatingrod -

or shaft journaled to one mde thereof having

an arm and torsional spring at one end, the 55

crank at the.other end, the rod .and notehed

| -disk, the spring-pawl and ratchet, the mta.— --
table screw-shaft, the mmw—bleek Or €ross-

| head, and the rod and drill-chain, of the ver-

tical rod secured to said stand ards, made €y- 6o

lindrical .at the npper part, serew-threaded at -
the lower part, and angular intermediate of -
said parts, the dog havm_g hinges one.of which
has an angular bore the stop or lug formed

with said dog, and the Scerew-nut on sald rod; 65-

substantially as described.

5. In a well-digging maechine the cambma—. B

tion with the base, the transverse bar at the
base, the rotatable hub having penpheral

teeth and an angular bore, and the rotatable 79_

for the passage of the drill-rod, of the worm,
the rotatable and laterally - movable shaft
upon ‘which it is fixed, the collars therein, the

coiled springs-and the fast and loose pulleys, 75-

substfmma,]ly as -described. |
6. In a well-digging machine, the eomhma-

tion with ithe base, the Upl‘lghtﬂ the pivoted :':"::

walking-beam, the two-part yielding .and de-
tachable pltlﬂ&]{l connected therewith, the 8o

wrist-pin -with which the forked end of said

pitman -engages, the cogged driving-wheel, - |
the pulley thereon,thedriving-shaft and pin-

ion and the: dflVlHﬂ‘—pulley, of the transverse

hub journaledthereto having an angularbore
and peripheral cogs, the rotatable block fit-
ting therein haJVmO' an angular bore for the -

| passage-of the dr1ll—red the rotatable and lat-
erally-movable shaft ha,vmg a WOrm engag- 9o

ing with said cogs, the collars thereon, the
eoiled Springs, the fast and loose pulleys a.nﬂ

In tes‘rlmony that 1 claim the foregoing as

my -own I'have hereunto-aflixed my Stg'nature 9'5

in presence of two witnesses.
GEORGE ZINK.

Witnesses:
AUGUST PETERSON,
BENNETT S. JONES.
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