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- UNITED STATES

PATENT OFFICE.

PHILANDER B. FREEMAN, OF CHICAGO, ILLINOIS, ASSIGNOR TO FREDRICK C.
AUSTIN, OF SAME PLACE. .

WELL=DRILLING MAGHINE. .

' SPECIFICATION forming part of Letters Patent No. 622,459, dated April 4,1899.
Application flod September 24, 1897, Serlal No. 652,930, . (Mo model.) .

To all whom Tt may concerm:

Be it known that I, PHILANDER B. FREE-
MAN, a citizen of the United States, residing
at Chicago, in the county of Cook and State
of Tllinois, have invented a certain new and

_useful Improvement in Well- Drilling Ma-

io

13

chines, of which the following is a specifica-
tion.

- My invention. relates,
drilling machines adapted for drilling deep
wells by means of a suspended drilling-tool
which is alternately raised and allowed to
£all so as to strike the soil, and thereby sink
the well. .

* 1t also relates, in particular, to machines _of

“ the above class in which the drilling-tool can
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be suspended for ‘‘spudding” from the free
end of a rope or cable which extends up-
wardly to an overhead or elevated support,
usually a pulley, over which it is reeved, and
thence toaspudding vibratory member which
engages and operates it in a way to cause the
portion thereof between such vibratory mem-
ber and the overhead pulley to be alternately
drawn in a direction away from the latterand
allowed to return in a direction toward the
same, 80. as to thereby raise and lower the
drilling-tool, in which said machine the tool
-can also be alternately suspended for “drill-
ing” proper from a substantially vertically
reciprocating or vibratory drilling member
arranged in position over or above the well
and connected with the tool so as to impart
thereto a reciprocal movement substantially
identical with its own action. .

Trominent objects of my invention are to
arrange for the slow rise and quick drop of
the drilling-tool both in spudding and in drill-
ing proper; to provide simple, effective, and
practical mechanism forsuch purpose; toar-
range for the easy raising and lowering, each
in a single operation and by a single oper-
ator standing upon the ground, of the mast
or derrick upon which the overhead or ele-
vated pulley is usually mounted, and to pro-
vide other novel and useful features tending
toincrease theefficiency of deep-drilling well-
machines. : o .

In a well-machine characterized by my in-

vention thespudding vibratory member when

in general, to well-

‘that it is alternately slowly flexed

the drilling-tool. is suspended from the frec
end of the rope or cable and the latter is op-
erated by such member—or,
when the machine is in
ding—canbegivena ditferentially-reciprocat-
ing movement—that is to say, & movement

involving alternately and relatively fast and
slow reciprocatory strokes or impulses—in a
way to cause the portion of the rope or cable
between suchspudding member and the over-
head pulley to slowly recede from and rap-
idly approach the latter, and also the drill-
ing vibratory member, alternately and when
the drilling-tool is suspended therefrom—or,
in other werds, when the machine is in con-
dition for drilling—can be given a differen-
tially-reciprocating movement in a way to

eause its slow elevation and- quick descent.

As a result, whether the machine be spud-

ding or drilling proper the drilling-tool will’

be given a relatively slow rise and quick drop.

Tn the machine hereinafter described for'

carrying out my invention the rope or cable
from whose free end the tool can be suspend-
ed is extended downwardly from the overhead
pulley and has its other end portion coiled

about and in effect held by a rotary reel or-

drum monnted upon the framework of the ma-
chine. In spudding this portion of the rope
or cable between the reel or drum and the
overhead pulley has a sliding connection with
the vibratory spudding member in such way
or drawn
aside and quickly allowed to return to sub-
stantially its former position thereby. This
alternate relatively slow flexure and rapid
return to position of such actuated portion of
the rope or cable causes the movement of the
portion thereof between the spudding vibra-
tory member and the overhead pulley alter-
pately slowly away from and quickly toward
the latter. .

Both the differentially-reciprocating spud-
ding and drilling vibratory members are cat-
ried by a single longitudinally-extending piv-
otally-connected vertically - swinging vibra-
tory or swinging frame, which can be differ-
entially vibrated orswung aboutits pivotally-
conneoted end either with a relatively -slow

downstrokeand quick upstroke or witha rela~

in other words, =
condition for spud-
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.6 on a transverse rotary

i

pstroke and quick dowrnstroke.
In this way when it is desired to spud the well
and the machine is in spudding condition the
swinging frame can be differentially swung
with a relatively slow downstroke and quick
upstroke, and when s¢ operated it will causge
thealternaté relatively slow flexureand
Peturn to

tively slow u

slow rise and rapid descent of the tool. Also
when it is desired to drill and the machine ig
in spudding éondition the
a relatively slow

operated it will cause-the relatively slow rise

and rapid descent of the drilling member and

therefore of the drilling-tool.. - )
The vertically-vibrating swinging frame is

differentially vibrated alternately in one and
the ‘other. of the two ways mentioned by a

differential]y-vibrating reversible actuating
mechanism. . Thig mechanism comprises a
couple of vertically-swingin g, longitudinall y-
arranged, and pivotally-connected swinging
beams provided with longitudinal guideways
and a couple of vertical]y‘-rotating rotary
cranks rotating in unison and having their
wrist-pins working in the guideways formed
swinging beams, and
thereby elevating and lowering the' latter
either with a relatively quick rise snd slow
drop, or viee versa, according to their direc-
tion of rotation. ’ .

- For other novel features and also for mat-
ters of detail in the particular form of ma-

chine illustrated reference is made to the ac-

companying drawings, in which—
Figures1and 2 are side elevationsof g well-
drilling machine embodying my invention
and having its operating mechanism arranged
forspudding and drilling, respectivel y. Fig.
3 is a side elevation of a portion of the same,
particularly illustrating the vertically-swing-
ing frame carrying both the spudding and
drilling members and the diﬂerentiaﬂy—recip-
frame.
the portion of the machine
3. TFig.51is a vertical sec-
z xin Fig. 3. Figs. 6 and
7 are vertical sectional views of details of con-
struction: ‘ :

Fig. 4 is a plan of

» Inspudding, Fig. 1, the drill 1 is suspended,.
usually through the

mediam of a drill-rod 3,
from the free end of a rope or cable 2, which
latter is extended upwardly. to and is reeved
about an elevated or overhead pulley 4 at the
top of a mast C, which rises from the rear

end of the body-frame A of the machine..

From the overhead pulley 4 the rope or cable
2 is extended downwardly.and has its other

-end held or tied—as, for example, by being

coiled upon a rotary drum or reel B. " Inter.
mediate of the overhead pulley 4 and the reel
or drum B the rope or cable is looped for-
wardly and reeved about g sheave or pulley
shaft 7, mounted
near the forward end of the machine in bear-

{ rapid-
Position of the actuated portion of-
-theropeorcableand the consequentrelatively

swinging beam ean .
" be differentially swung with
‘upstroke and quick downstroke, and when so

' tially - reciprocatin g

thus suspended

‘relatively slow rise and: quick

‘2 ‘ . 633459

ings supported by horizontal sids bars « aof
the machine-frame A. ' :

The portion of the cable 2 between the over-
head pulley 4 and the forward pulley 6 is en-
gaged and alterndtely slowly flexed or drawn
aside downwardly and allowed to rapidly re-
tuntoits original position,sods toalternatel y
slowly élévate and rapidly lower the drilling-
tool1; by a vibratory spudding member, such

as the sheave or pulley 5, whiéh'has a differen-

tially—recipi’ocating movement involving al-
ternately and relati vely slow down and quick
up strokes or impulses. : :

In drilling proper, Tig. 2, the rope or cable
@ is desirably disengaged from the differen-
spudding - pulley 5 and
the drilling-tool 1 is detached from the free
end of such rope or. eable and is suspended
from g substantially verticall Y-reciprocating
drilling member, such as a hook, which also

‘reciprocates differentiall ¥y, but with relatively

70
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slow up'and quick down strokes, and so alter- .-

nately slowly elevates and quickly lowers the
drilling-tool 1. The drilling-tool 1 is usnally
from the drilling member
through the medium of a temper-screw 10,
held in a fork-shaped holder 10°,

The spudding vibratory member, such as
the pulley 5, and the substantiall y vertieally-
reciprocating drilling member, such as the
hook 9, conld be mou ntedin 4ny suitable man-
ner, and they could be operated in any desired
way, so as to cause alternately and relatively
slow down and quick up strokes or impulses
on the part of the former and relatively slow

Up-and quick down strokes on the part of the
‘I latter. However, as a preferred arrangement .

and maftter of further im provement both are
mounted upon or carried by a vertically-vi-

bratory frame which can be differentially re-’

ciprocated either with g relatively slow de-
scent and quick rise, so as to

machine is in spudding condition, or with a
drop, so as to

DProperly actuate the drilling member when

' the machine is in drilling condition.

The vibratory frame shown comprises a
couple of connected swinging beams D D, ex-
tending longitudinally and substantially the
length of the machine-frame A& and having
their forward ends pivotally connected to the
forward end of the machine-frame
rear ends projecting to the rear of the rear
end of the same, so as to allow freedom of
suspension
ing position, a forward cross-beam E, which
extends between and is secured to the swing-
ing beams D D forward of the rear ends and

has the spudding-pulley 5 secured to it at its-

longitudinal middle, and a'rear cross-beam 8,
attached to the rear ends of the beams D D
and carrying the hook 9 at its longitudinal

"middle.

In spudding the hook 9 ean be retracted
from position immediately
asto prevent its interference with the portion

properly aectu-"
ate the spudding vibratory member when the

and their

of the drilling-tool when in drill-:
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' of the rope or cable 2 depending ‘from the’

overhead pulley 4, by longitudinally and for-
wardly adjusting the vibratory frame carry-
ing such hook, as best shown in Fig.1. This
can be done by turning a transverse rock-
shaft 12, Fig. 4, mounted in bearings attached
to uprights o' o’ at the forward end of the

frame A, so as to draw upwardly and rear-

wardly a couple of cranks 11 11, mounted
thereon and having their wrist-pins pivotally
connected to the forward ends of the swinging
beams D D, and thereby draw the latter rear-
wardly. The rock-shaft12can bethusturned
by swinging down a hand-lever 13, Fig. 3,
mounted at the end thereof, and after being
turned it can be locked in adjustment by
locking the lever 13 upon a segment 14, se-
cured to one of the uprights o’ o’ of the frame
A. When it is desired to drill with the drill-

ing-tool suspended from the hook 9, the lever:
13 ean be swung upwardly to its uppermost

position, as shown in Fig. 3, so as to project
such hook 9 forwardly into position over the
well and can be locked in such position upon
thesegment14. Inspudding,also,if desired,
the hook 9 can be further retracted by turn-

_ing the rearmost cross-beam 8, carrying the
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drilling-hook 9, about its lower forward edge
as an axis by means of a hinge connection
which it has with the beams D D, so as to in
cffect place it forward of its normal position
on the latter, or the hoock 9 can be suitably
retracted by simply turning the beam 8 about
its hinge or pivotal connection with the beams
D.D without longitudinally and forwardly ad-
justing the latter.

The vibratory frame carrying the spudding- -

pulley 5 and the drilling-hook 9 is desirably
immediately actuated by a couple of substan-
tially vertically-disposed and vertically-recip-
rocating links 16 16, having their upper ends
pivotally connected with the beams D D; form-
ing a part of such frame, in which way asub-

stantially. vertical reciprocating movement

can be transmitted to the free end of the
frame, while at the same time the frame ean
be longitudinally adjusted for the adjust-
ment in position of the drilling-hook 9 with-
out either interfering with or substantially
changing such movement. S

The vertically-arranged links 16 16 can be
differentially reciprocated either with a rela-
tively slow descent and quick rise for spud-

- ding or with a relatively slow rise and quick

55
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descent for drilling by any suitable reversible
power-driven actuating mechanism. - IJow-
ever, as a preferred arrangement and matter
of further improvement they are so operated
by the rotation in either one direction or the
other of a transversely disposed reversible
crank-shaft 17, earrying a couple of cranks G
G and supported by the frame-bars a* o
The rotation of the cranks G G causes the
reciprocation of a couple of guide-blocks 18
18, holding their wrist-pins of a couple of ro-
tary eranks G G in longitudinal guideways
19 19, formed in a couple of vertically-swing-

ing vibratory or swiiiging béams F F.. The

swinging beams are disposed longitudinally
of the machine in position below the swing-
ing beams D D of the carrying-frame and
have their forward ends pivotally connected
to uprights o® a® of the machine-frame~and

‘are pivotally connected near their rear ends

to the lower ends of the vertically-disposed
links 16 16. . ) , v
_ The swinging beams F F are desirably con-
siderably shorter in length than the swinging
beams D D of the carrying-frame, in which
way a maximum difference in the relatively
slow and rapid strokes of the carrying-frame
can be obtained,while at the same time the

.drilling-hook 9 will deviate but slightly from

the vertieal in its reciprocation.

The rotary crank-shaft 17 is driven from a
rotary driving-shaft 20, situated forward
thereof and journaled in suitable bearings
supported by the bars a* a!, through the me-

70
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dium of suitable power-transmitting connee- -

tion between such shafts, and it can have its
direction of rotation reversed or be stopped
at will by means of suitable reversing and
stopping mechanism in such power-transmit-
ting connection. Thereversing and stopping
mechanism shown comprises a large gear 21

90

95

on the crank-shaft 17, a lower idle-shaft 23,

mounted in suitable bearings supported by

the frame A and provided with a couple of
rigidly-attached gears 31 and 22, whereof the
latter meshes with the gear 21 on the crank-
shaft 17, and a couple of rigidly-connected
gears 24 and 28, loose on the driving-shaft 20

and respectively provided with clutch-jaws -
25 and 29, adapted, respectively, to engage

cobperating cluteh-jaws 26 and 30, respec-
tively, keyed to the shaft 20 and formed in

"the. hub of a belt-pulley 27 on such shaft.

These rigidly-connected gears 24 and 28 can
be slid along the shaft 20—as, for example,
by a longitudinally-arranged hand-lever 32
engaging their intermediate hub portion and
pivotally connected to the machine-frame at
34—s0 as to cause either the gear 24 to mesh
with the gear 21 on the crank-shaft and the
cluteh-jaws 25 thereof to engage with the co-
operating jaws 26 or the gear 28 to mesh with
the lower gear 31,and the clutch-jaws 29 there-
of to engage with the cooperating jaws30,Figs.
4 and 5, or both gears 24 and 28 to lie in po-
sition between and be disengaged from the
gears 21 and 31and the cluteh-jaws 25 and 29
thereof te likewise lie between and be disen-
gaged from the codperating jaws 2G and 30.
Assuming that the driving-shaft 20is rotated

in the direction indicated by the arrow in Figs.”
4 and 5, in the first case the crank-shaft 17

100
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will be rotated in the clockwise direction mex- -

tioned as being necessary for spudding, Tig.
1. In the second case if will be rotated in the
opposite direction for drilling, Fig. 2, and
in the third it will be entirely disconnected
from the driving-shaft 20, and so will not be
rotated at all. * It is obvious that in place of
the two gears 24and 28 I could employ a sin-

130
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gle gear with like result;

two, chiefly on aceount of the considerable

. with the engine H, is mounted upon the for-

distance between the gears 22 and 31 on the
idle-shaft 23.. The driving-shaft 20 isin turn
driven from the shaft I’ of an engine I, re-
ceiving steam from a boiler, which, together

ward end of the machine-frame A, Figs. 8

-and 4, and it is to such end belted to the en-

B (o}

~bya transversely-arranged rotary shaft 38,

20

55'

gine-shaft H' by a belt. (Not shown in the
drawings, but understood to be arranged over
and between the belt-pulley 27 on the driv-

ing-shaft 20 and a similar pulley 385 on the-

engine-shaft H',)

The reel B, upon which the rope or cable 2.
-is wound, is earried by a rotary shaft, which

is journaled in bearin gssupported by a couple
of horizontal side barsa®ab. 1t is controlled

supported by the bars @’ a® through the me-
dinm of a couple of pairs of intermeshing
gears 36 36and 37 37, respectively, on the reel-
carrying shaft and the controlling-shaft 38.

. The reel-controlling shaft 38 can be rapidly
rotated by power in a way to coil the rope or
cable 2 upon the reel B,and thereby rapidly
elevate the drilling-tool 1, by swinging a lon-

: gitudinally~extending hand-lever 52, which is

30

© 35

.'sprocket-chain 45, which

40

45

. forward end

50

_gitudinally - éxten

bivotally connected to the frame A af 53,ina |

way to cause a friction-cone 48, engaged by
its forward end and. slidable upon the driv-
ing-shaft 20, to engage and rotate a codper-
ating frietion-cup 49, secured to a fly-wheel
50 on said shaft 20, This rotates a sprocket-
Wwheel 46 on the other end of the shaft 38 ina
direction opposite to that
arrow in Fig. 1 through the medium of a
) in travels upon the
sprocket 46 and.also upon a 8procket 47, Fig.
6, rigidly attached to the slidable cone 48,
Thereel-controlling shaft3Sean also be alter-
nately slowly rotated by hand in a way to-un-

wind or pay out the rope or cable 2 from the

reel B, and thereby slowly lower the drillin g-
tool, by turning in the proper direction g lon-
ding rotary hand - wheel

shaft 41, Figs. 1, 2, and 4, supported in bear--

ings 43 on the frame A and carrying near its
& worm 40, which meshes with g
worm-wheel 39 on one end of the reel-con-
trolling shaft 38, : S
The hand-wheel shaft 41 is mounted in its

' bearings 43 for longitudinal or endwise move-

55

. rearwardly, so as to disengage its worm 40 | g

.60

65

. ment in a rearward direction, in which way

it will be automatically moved or projected

from the worm-wheel 39 by such worm-wheel
39 when the same is rotated in a direction to
wind the rope or eable upon the reel or drum
B. Tt is held against a stop provided by the
foremost bearing 43 in position to maintain its
worm 40 in engagement.with the wheel 39 by
the tendency on the part of the latter to ro-
tate in the direction indicated by the arrow
in Fig. 1, which tendency is caused by the
tension of the weight of the drilling-tool 1
upon: the rope or cable 2, - - ’

but I prefer to use |.

indicated by the .

622,459

‘When the réel-controlling shaft 38 is en-
gaged by the hand-operated paying-out mech-
anism, the reel is locked against rotation
by the engagement. of the worm 40 on the
hand-wheel shaft 41 and the worm-wheel 39
.on the reel-controlling shaft 38; but when
the reel is disengaged both from the hand-op-
erated paying-out mechanism and. the power-
driven drill-elevating mechanism it canatwill
either be locked against such rotation as will
allow the descent of the drill by allowing the
forward end of a pawl 85, having its rear end
pivotally connected at the angle 56 of a bell-
crank L, which latter is pivotally connected
to a beam af of the frame A, toengage the
teeth of a ratchet-wheel 54 on the reel-con:

mitof its free rotation by rearwardly drawin g
a longitudinally-extending and longitudi-
nally-adjustable hand-lever 99, whichslidesin
cleats attached to the frame-bars a? and af
and has its forward end pivotally connected
to the upper end of the upwardly-extending
arm 58 of the bell-crank L, s0 as to. swing
such arm 58 thereof rearwardly and down-
wardly, and thereby causea stud or bolt at
the end of the forwardly—extending bell-crank
arm 57 to elevate the pawl 55,50 as to disen-
gage the same from the teeth of the ratchet-
wheel 54. It will be observed - that-the op-
eration of the tooth-en gaging pawl 55 by a bell-
crank in this manner is exceedingly simple
and effective and dispenses with the hereto-
fore-employed complieated mechanism for
sueh purpose. ’

When the reel B

the power-driven windin g or coiling mechan-
ism and is not locked by the pawl-and-ratchet
locking mechanism, it can be checked, soas to
check the descent of the tool in the
drawing rearwardly a longitudinally-disposed
hand brake-lever 63, having its rear
ported by a cleat attached to the frame-up-
right @’ and its forward end pivotally con-

posed link 62, so as to swing the latter rear-
wardly-about its pivotal connection with the
.8ide bar a®, and thereby cause a cross-head 61
on the upper end of such link 62 to tighten a
strap or band 60, attached to the ends of the
cross-head 61, about a brake-wheel 64 on the
reel-controlling shaft 38, '

. If-a sand-pump is employed in the opera-
tion of sinking the well, it can belowered into
nd withdrawn from the latter by means.of
A sand-pump rope 51, Figs. 1and 2, which de-
pends from and is reeved about a sheave 44
on the mast C. From thesheave 44 the sand-
pump ropé 51 extends downwardly to and is

coiled upon a rotary sand-pump reel L, which
is carried by a rotary shaft 67, journaled in
bearings supported at the rear of the machine
by the rear frame-uprights o2 a% but which
'is rotatable independently of its carrying-

shaft 67 and:is slidable along the same.”
- Thesand-pump can be loweredinto the well

trolling shaft 38 or be unlocked, so as to per- -

endsup-
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100

isvdisco.nneeted from both .
the hand-operated paying-outmechanism and,

105 .

well, by

ITO,

nected to the lower end of a vertically-dis- -

g
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Dby allowing the reel K o be independently

. turned by the weight of the pump. The reel

10

120

25

can be rotated, so as to wind the sand-rope
thereon, and thereby elevate the pump, by
first operating a longitudinally-extending le-
ver 70, pivotally connected to the machine-
frame at71 and having its forward end in en-
gagement with a clutch member 68, Tig. 6,
slidable upon the driving-shaft 20, so as to
throw such, eclutch 68 into engagement with a
codperating clutch member formed on the
hub of the belt-pulley 27 on said shaft 20, and
thereby cause the latter to rotate the reel-
carrying shaft 67 alone through the medinm
of a sprocket-chain 67', traveling upon
sprocket-wheels 66 and 65, rigidly secured, re-
spectively, upon shaft 67 and to the loose
driving-shaft clutch member 68, and by thus
operating a short longitudinally - disposed
hand-lever 75, pivotally connected to the ma-
chine-frame and having its forward end in
engagement with one end of the reel K,so0as
to slide the latter along its carrying-shaft 67
to an extent to cause the engagement of &
‘friction-cup 73, formed at its opposite end,

" with a cobperating friction-cone 72, secured
~ to or formed integral with the fixed sprocket

66, and thereby cause its rotation by its car-
rying-shaft 67. »

With further reference to the framework of
the machine it will be understood that the
body-frame A is of suitable construetion for

- supporting the operating mechanism and is

35
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supported on front and rear sets of wheels.
The mast or derrick C is desirably so con-
structed as to permit of its being raised and
lowered at will, and it can of course be con-
structed and operated in any desired man-
ner. However, as a preferred arrangement
and matter of further improvement it can be
raised by turning a handle 81 on one end of
rotary reel 80, Fig. 8, supported below the ma-
chine-frame A, so as to wind thereon a rope
77, which extends rearwardly therefrom to
and about asheave 79 at the rear of the frame
A, thence upwardly and rearwardly to-and
about a pulley 78 at the endof a lower swing-
ing mast-section ¢', which is the rear end

thereof when such section is in a lowered or.

horizontal position, and finally forwardly to
+the outer end of an extension a? attached to
the end of an upper swinging mast-section ¢,
which is the forward end of such section ¢

 when the same is in a lowered or horizontal
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position, in a way to draw downwardly and
forwardly npon the sheave 78 at the end of the
lower mast-section ¢ and also downwardly
and rearwardly upon the end of the extension
¢® of the upper mast-section ¢. This causes
the lower section ¢’ to swing about its hinge
or pivotal connection with the upper end of
the frame-upright a* and assume a vertical
position, with its lower portion alongside of
the uprighta?,-and also causes the upper mast-
section ¢ to swing about the hinge or pivotal
connection which its lower end has with the

upper epd of the lower section ¢' and assume.

a vertical position about the latter, w’i/thvits
extension ¢ in position alongside the same.
Of course the mast can be lowered by turn-
ing the handle 81 of thereel 80 s0as to unwind
or pay out the rope 77 from thereel; and there-
by gradually release the lower ends of the
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lower section ¢’ and of the extension c*on the

upper section ¢ and allow such sections to
assume a substantiaily horizontal position,

| with their eonnected ends resting upon the

upper end of the forward frame-upright o
Tt will be seen that in this way the mast can
be easily raised and lowered by a single opera-
tor in a single simple operation requiring but
little expenditure of power. Of courseamast
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having more than two swinging sections can

beraised and lowered in the same way, the es-
sential feature being to apply the operating-
rope to each section at a point which will
come into position below the point of piv-
otal or hinge connection of such section when

the same-is in elevated or vertical position.-

When in an elevated position, the mast can
be there held and braced by a brace 82, which

‘can have its ends conneeted, respectively, to
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the npper end of the upper mast-section cand -

to the upper end
the frame A.
What I claim as my invention is— :
1. A well-drilling machine comprising an
upwardly and downwardly movable member
baving a relatively slow down and quick up
movement, for spudding, and having in alter-
nation therewith a relatively quick down and
slow up movement for drilling; a rope or
cable held at one end and passing over an
overhead pulley and having depending there-
from a free end portion; means for connect-
ing the upwardly and downwardly movable

member with a portion of the eord or cable

of the forward upright ¢’ of

“between its held end and the overhead pulley,
to permit the upwardly and downwardly mov- .

able member to operate the cord or cable;
and power-actuated mechanism adapted and
operative toimparttothe upwardly and down-
wardly movable member & relatively slow
down and quick up movement, and in alter-
nation therewith a relatively quick down and

slow up-movement; a tool for spudding being.

suspended from the free end of the cord or
cable; and a tool for drilling being suspended
from: the upwardly and downwardly movable
member.

9. A well-drilling machine comprising a
rope or cable held at one end; an overhead
pulley over which the rope or cableiscarried
whereby its free end may drop therefrom and
connect withthe drilling-tool employed; a vi-
bratory frame having an up-and-down move-
ment and carrying aspudding member adapt-
ed for operating the rope or cable so as to
canse the rise and fall of the drilling-tool
when the latter is suspended from the cable,
and also carrying a drilling member adapted
for operating the drilling-tool so as to cause
the rise and fall of the latter when it is sus-
pended from the drilling member; a drilling-
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' tool_vf?hi'ch é_an be‘alt;erna(;ely suspended from
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" beams and carrying a drilling member at its ;
- intermediate of its ends;
© 6o

"links for operating the same;
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the free end of the ropeor cable, orsuspended
from the drilling member; according to re-
quirements; a reversible power-driven ac-
tuating mechanism applied for operating
the vibratory frame and imparting thereto a
differential movement involving alternately
fast and slow
strokes or impulses of the vibratory member
being relatively slow when. the drilling-tool
is suspended and operated by the rope or ca-
ble passing over the overhead pulley and in
turn operated by the spudding member, and
the downstrokes of the vibratory frame be-
ing relatively fast when the drilling-tool is
suspended from and operated by the drilling
member and the actuating mechanism for the
vibratory frame is reversed; and means. for
reversing such power-driven actuating mech-
anism at will; substantially as deseribed.

3. A well-drilling machine comprising a
rope or cable having one of its ends held and
adapted for the suspen-
sion of the drilling-tool; an elevated pulley
over which- the rope or cable is reeved and
from which its free end depends; a vibratory

frame'ha,ving an up-and-down movemerit and

carrying a spudding member- adapted for op-
erating the rope or cable 0 as to cause the

rise and fall of the drilling-tool when the Iat-

ter is suspended from the cable, and also car-
rying a drilling member. adapted for operat-

ing thedrilling-tool so as to cause the rise and.

fall thereof when it is suspended from the

drilling member;.a drillin g-tool which can be

alternately suspended from the free end of
the rope or cable,
ber; a pair of pivotally-supported swinging
beams connected with the vibratory frame so
asto impart anup-and-down movement there-
to; a pair of reversible rotary eranks having
their wrist-pins working in guideways formeq

longitudinally in' the swinging beams; and |
means for causing the rotation of the cranks |

in' either direction at will; as set forth.

4. A well-drilling machine comprising .a
rope or caple having one of its ends held and
the other free and adapted for the suspension
of the tool; an elevated pulley over which
the rope or cable is reeved and from which
its free end depends; a drilling-tool which

cah be alternately suspended from the free |

end of the rope or cable, or from the drilling

of connected -pivotally-supported swingin

free end and 4. spudding member at a point
ing links by which the
operated; apairof pivotally-supported swing-
ing beams connected with said reciprocating
a pair of re-
versible rotarycranks having their wrist-pins
‘working ‘in-longitudinal slots.formed in the
swinging beams; ;
cranks and for reversing their direction of
rotation at will; substantially as desecribed,

strokes or: impulseg, the down’

| shorter than the same 4

or from the drilling mem- |

a pair of reciprocat-
vibratory frame is

and means for rotating the

5. In a well-drilling machine, the combina-
tion of a vibratory frame carrying thedrilling
member and having an up-and-down move-
ment which causes the substantially vertieal
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reeiprocation .of the drilling member; a pair -

of pivotally-supported swinging beams con-

nected with-the vibratory frame so as to im-
part thereto an up-and-down movement, but
not the eircular movement of the beams about
their pivotal connections ; and a pairof cranks

‘having their wrist-pins working in longitudi-

nal slots formed in the swinging beams, as
set forth. - L ‘
- 6. Ina well-drilling machiue, the combina-

tion of a vibratory frame comprising a pair
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of connected pivotally - supported swinging

beams; a pair of actuating swinging beams
link-connected with the swinging beams com-
prising the vibratory frame, and relatively
and a pair of rotary
cranks- having their wrist-pins working in
longitudinal guideways formed in the actuat-
ing swinging beams, as set forth.

7. Ina well-drilling machine, the combina-
tion of a substantially horizontally-disposed
vibratory frame comprising pivotally -sup-
ported connected swinging beams, and.carry-
ing a drilling member at its free end; later-
ally-adjustable means for pivotally support-
ing the swinging beamsof such frame, where-
by the latter can be longitudinally adjusted
80 as to project the drilling member thereon

into and out of drilling position; a pair of piv-

otally-supported swinging actuating-beams

link-connected with the vibratory frame; and

a pair of rotary cranks having their wrist-

_bins working in guideways formed longitudi-.
nally in the actuating swinging beams; sub-

stantially as deseribed. :
8. In a well-drilling machine, the combina-

tion with the driving-shaft and with a pairof’

pivotally - supported swinging beams and a
rotary crank-shaft carrying a pair of cranks
having their wrist-pins working in longitudi-
nal guideways in said swingiﬁg;

also with a vibratory frame connected with
the swinging beams, of mechanism for trans-
mitting the motion of the driving-shaft to the

- crank-shaft, so as to rotate the latter in either

direetion. comprising an idle-shaft provided
with a couple of gear-wheels, one of which is
normally in mesh with a gear carried by the

1 \ -crank-shaft; and gearing and cluteh mechan-
member; a vibratory frame comprising a pair- | ‘
g gearing being adapted to engage either with

ism loosely mounted on the driving-shaft, the
the crank-shaft gear, or with the other gear of
theidle-shaft,and the cluteh mechanism bein g
adapted to engage codperating clutch mech-
anism on the driving-shaft so as to cause the
rotation of the gearing when the same is in

éngagement with either one or the other of

said gears; ‘substantially as described.

. 9. In a well-drilling machine, the combina-
tion with a reel or drum upon which the rope
or cable can be coiled;.of power-driven mech-

anism for winding the rope or cable upon the
.reel or drum 80 as to rapidly elevate,the drill

beams; and-
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from the well; and hand-operated mechanism
for turning the veel or drum in the opposite
direction so as to slowly unwind or pay oub
the cable therefrom; said hand - operated
mechanism being automatically thrown into
inoperative relationship with the reel or drum
upon the operation of the power-driven rope
or cable coiling mechanism. :

10. Inawell-drilling machine, the combina-
tion with the drilling-tool, a rope or cable hav-
ing a free end from which the tool can be sus-
pended, and with a reel or drum upon which
the rope or cable can be coiled, of power-trans-

. mitting connection by means of which the reel
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or drim can be rotated in a way to cause the.

rope or cable to be coiled or wound thereon
and thereby elevate the tool; a rotary worm-
wheel which can be rotated so as to unwind
the rope or cable from the’ reel or drum; a
rotary worm which meshes with the worm-
wheel, and is held against a stop so as to be
held in engagement therewith by the tendency
on the part-of the tooltoturnthe reelor drum,
and which is longitudinally adjustable in the
opposite direction, whereby it will be auto-
matically projected longitudinally by and dis-
engaged from the worm-wheel upon the rota-
tion of the latter, as set forth. _
11. Inawell-drilling machine, the combina-

tion with the drilling-tool, a rope or cable hav-

ing a free end from which the tool can be sus-
pended, a reel or drum upon which the rope
or cable can be coiled, and with the driving-

* ghaft; of a rotary reel-controlling shaft gear-
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connected with the reel or drum; a cluteh .

upon the driving-shaft, and power-transmit-
ting connection arranged between the same
and the reel-controlling shaft, and adapted to
operate the latter in a way to cause the rope
or ¢able to be wound upon the reel or drum,
whereby the tool can be elevated by operating

“the driving-shaft clutch; a worm-wheel upon

the reel - controlling shaft; a rotary hand-
wheel shaft which carries a worm adapted to
mesh with the worm-wheel on the reel-con-
trolling shaft; said hand-wheel shaft being
adapted and arranged for longitudinal shift
in the direetion in which the worm-wheel

“teeth engaging it turn, when the reel - con-

trolling shaft is rotated by the driving-shaft,

- and to an extent to allow it to become disen-
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gaged from such worm-wheel when so shifted

thereby; and a stop by means of which the

worm is held in engagement with the worm-
wheel by the tendency on the part of the drill
to rotate the reel or drum; substantially as
described. ' R ;

12. Ina well-drilling machine, thecombina-
tion of a mast comprising a plurality of swing-
ing and pivotally - connected mast - sections

_which can be swung about their pivotal con-

nections alternately into substantially hori-
zontal or lowered and vertical or elevated po-
sitions, and which have their points of piv-
otal connection situated above their lower

ends when they are in vertical or elevated po-

sitions; and a rope or the like applied to said

N

‘swinging beams D,

mast-sections at points below their points of

pivotal support; and having sliding connee-

tions with all the mast-sections except the:

uppermost one, so as to permit it to act upon
the latter as well as upon the former; whereby
fhe entire mast can be elevated at once by
drawing on the rope; as set forth.

" 13. Inawell-drilling machine, the combina-
tion of a mast comprising upper and lower
swinging mast-sections, which can be swung
alternately into substantially horizontal or
lowered, and vertical or elevated positions,
and which are pivotally connected, the lower
one to thie machine-frame, and the upper one
to the upper end of the lower one, at points
situated above their lower ends when they are
in vertical or elevated positions; a rope ap-
plied to the mast-sections below their points
of pivotal connection; and having a sliding
connection with the lower section, so as to
permit it toact upon the upper section as well
as upon the lower one, and a reel or the like
upon which the rope can be coiled or uncoiled;
substantially as described.

14, A well-drilling machine comprising &
vibratory frame comprising the connected
D, and carrying a spud-
ding-pulley 5 and a drilling-hook 9; a rock-
shaft 12 having eranks 11 to whose wrist-pins
the forward ends of the swinging beams D, D,
are pivotally connected; a pair of actuating
swinging beams F, F, arranged below the
beams D, D, of the swinging frame, and hav-
ing their forward ends pivotally connected to
the machine-frame; a pairof links16,16 con-
necting the beams D; D, and F, I'; a rotary

shaft 17 provided with a couple of eranks G,

G, having wrist-pins which work in longitu-
dinal slots formed in the beams ¥, IF; and
means for reversing the direction of rotation
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of the crank-shaft 17; substantially as de-

seribed.

15. In a well-drilling machine,the combina-
tion with the rotary reel ordrwm B, and with
the driving-shaft 20 of areel-controlling shaft
38 having gears 37 which mesh with gears 36 on
the reel; a sprocket46on oneend of the reel-
controlling shaft 38; a sprocket 47 loose npon
the driving-shaft 20 and provided with a fric-
tion-cone 48 adapted to engage a cup 49, rigid
on said shaft; a lever for throwing the cone
48 into engagement withi the .cup 49;. a

‘sprocket-chain 45 traveling upon said sprock-

ots 46 and 47; a worm-wheel 39 on the other
end of the reel-controlling shaft 38; a longi-
tudinally-adjustable hand-wheel shaft 41 pro-
vided with a worm 40 which meshes with the
worm-wheel 39 on the shaft 38, but which can
be thrown out of mesh with the wheel 39 by
the rotation of the same; and astop by which
the hand-wheel shaft 41 can be held against
longitudinal movement in the opposite direc-
tion; substantially as described. .

16, In awell-drilling machine the combina-
tion with the frame thereof, of a mast C hav-
ing a pulley 4 at its upper end, and compris-
ing a lower section ¢ pivoted aboye its lower
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end to the frame, an' Upper section ¢ having | mast-section ¢; and a reel 80 upon which the o
its lower end pivotally connected to the up- | rope 77 can be coiled; substantially as de- to.
per er;d of the lower section ¢, and an exten- seribed, . S - P
- sionc?of the upper section cextending below : : " -
the lower end of such ‘section ¢; a rope 77 ;. PHILANDER B, FREEMAN" :
reeved about a pulley 78 at the lower end of Witnesses: . o
the lower mast-section ¢, and attached to the MARGARET M. WAGNER,
lower end of the extension- ¢? of the upper ARTHUR F. DURAND.




