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UNTTED STATES

PAaTENT OFFICE,

OSCAR P. BENJAMIN, OF LAFAYETTE, INDIANA.

WELL-BORING MACHINE.

SPECIFICATION fqnning vart of Letters Patent No. 548,109, dated October 15, 1895.
Application fled May 28,1895, Serial No. 560,983, (No model. '

Lo all whom it may concern:

Be it known that I, OSCAR P. BENJAMIN, a
citizen of the United States, residing at La-
fayette, in the county of Tippecanoe and State
of Indiana, have invented certain new and
useful Improvements jn Well- Boring Ma-
chines; and I do hereby declare the following
to bea full, clear,and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same. :

. My invention relates to improvements in
machines for boring wells, especially Artesian
and oil wells; and it consists of certain novel
features, hereinafter described and claimed.

Referenceis had totheaccompanying draw-
ings, in which the same parts are indicated by
thesame letters and numerals thronghout the
several views.

Figure 1 represents a side elevation of the
machine, parts being broken away. Fig. 2
represents a section along theline 2 2 of Fig.
4 and looking down. Fig. 3 represents an
end view of the machine as seen froin the
right of Fig. 1, the wheels of the wagon-body
being removed and the lower part of the ma-
chine only being shown, and that on an en-
larged scale. Fig.4 representsa section along
the broken line 4 4 of Fig. 2 and looking to-
ward the top of the shéet in the said figure.
Fig. 5 represents an enlarged detail view of
thelower portion of the device shownin Fig. 3,
as seen from the right of the said figure.. Fig.
6 represents an end view of the feed attach-
ment to econtrol the drop-rope drum, being a
section along the line 6 6 of Fig. 7 and look-
ingto the right in the said figure. TFig. 7 rep-
resents a section along the line 7 7 of Fig. 6.
Fig. 8 represents a section along the line 8 8
of Fig. 7. Fig. 9 represents a diagrammatic
view of the dropper-cam and rocker-arm op-
erated by said cam. Fig. 10 is a detail view
showing one method of checking the rocker-
arm.,

A representsthe framework of the machine,
which for convenience of transportation is
preferably mounted upon the wheels A’,
Near one end of this framework a derrick is
provided, which consists of the rigid lower up-
rights A* and the upper timbers A’ hinged
thereto, as at ¢’ and adapted to swing over
in transit, as indicated by the dotted lines

inFig.1. When in use,thisderrick issteadied
by means of the stay-ropes Y, as shown in
Fig. 1. Mounted on this framework A is the
boiler B and the steam-engine C, which drives
the belt D; but any other convenient source
of power may be used, if desired, and the mo-
tive power may be separate from or independ-
ent of the portable boring-machine herein
described and shown. The belt D or other
motive power drives the main shaft E, as by
means of the pulley E’. This shaft has revo-
lubly mounted thereon the sprocket-wheel
E?% which meshes in the sprocket-chain F,
passing over the sprocket-wheel H’, fast on
the shaft H, which shaft carries, near its cen-
ter, the clutch-piece H% which is thrown into
engagement by means of the hand-lever L
with one or the other of the drums K and K’,
revolubly mounted on the said shaft H. . The
said clutch-piece H? being held against turn-
ing on the shaft H when thrown into engage-
ment with either of the said drums, causes
the said drum to revolve with the said shaft,
as shown most clearly in Fig. 8. The hand-
lever L, when held in the central position be-
tween the lugs a® on the frame A3 as shown
in Fig. 3, holds the said clutch-piece A® out of
engagement with either of the said drums;
but when the said hand-lever is moved out-
side of either of the said lugs a® one or the
other of the said drums is coupled onto the
shaft. On these drumsthe drill-rope and the
slush-bucket rope are wound, as will be here-
inafter more fully described.

. The velocity of the shaft H is controlled by
means of the band-brake attachment shown
to the right of Fig. 8 and in Fig. 5, while the
feed of the said drumsyisregulated by the at-
tachment shown to the left of Fig. 3 and in
Figs. 6, 7, and 8. .

‘The band-brake attachment consists of a
band N,secured at one end, as at n, to the der-
rick A? and at the other end, as at n’, to the
arm n? of the hand-lever N/, which is pivot-
ally mounted on the shaft H, and by means
of which the band N is pressed against or re-
leased from-the disk h, fast on the said shaft.

The feed attachment consists of a disk H5,
adapted to slide longitudinally on but held
against turning on the shaft H and bearing
against a leatherannulus P, let into the face
of the gear-wheel P’, which is loose on said
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shaft . The pressure of the disk HSon the
annulus P is regulated by the hand-wheel P2,
which screws onto the seraw-threads 2° on the
end of the shaft I, which is turned down for
the purpose, as shown in Fig. 7. This gear-

wheel P/ meshes in.the pinion Q fast on the.

shaft Q’, which is controlled by the hand-
wheel Q% By this mechanism the revolution
of the drums K or K’ may be limited at will,
and yet the friction connection between the
shaft I and the feed mechanism will prevent
accident to thegear-teeththrough anysudden
strains, such as are ordinarily experienced
in machines of this charaecter.

The shaft Q” may be held in place in any
convenient way, but I have shown it as pro-
vided with an annular groove g, into which
projects ‘a set-serew ¢’, as shown in Figs. 7

and -8, whereby thesaid shaft is allowed 1o
turn freely about its axis, but is held against
longitadinal motion in its bearings. Thedriv-

ing-shaft E has revolubly mounted thereon

the gear-wheel R? and the sprocket-wheel R, -

having clutech-hubs R and R/, respectively.

Into these hubs the clutch-piece E? isadapted

to engage, which cluteh-piece is held against

turning on the shaft E by means of a spline .
or other snitable-device,and by meansof this
clutch-piece either one or the other of ‘the.
wheels R*or R? may be-caused to revolve with ;
the shaft Il. The said clutch-piece is con-;
trolled by the hand-lever I, which engagese- .
tween the stops a* and operates in a similar.

mannertothe hand-leéver L,already deseribed |

with reference to Fig. 3.

The gear-wheel R? meshes with the gear-:
wheel S on the shaft 8’, to which isrigidlyat-
tached ithe dropper-cam disk T. This disk:

(shownindetailin Fig.9) is provided withtwo -
cams having lifting oream faces ¢’ with-curved |

cam-surface concave to the axis of said disk:
and releasing-faces #3, against which engages :
the roller @', mounted on the rocker-arm V,.
which is journaled on the shaft v,:as shown:

most clearlyin Figs.2, 3,and 4. These rocker-

arms -also carry the grooved puileys % over '
which the rope passes, as will be hereinafter:

described.

The upward travel of therocker-arm is lim-

ited either by a rubberpad A® on the cross-

piece A% against which the rocker-arm strikes

when released, as shown in Fig. 3, or by the

‘device shown in Fig. 10, in which the cross-
beam A*is perforated to admit the rod 4% piv-
otally connected to the rocker-arm V. The

rubber pad af, mounted above the nut 2%,
checks the nupward motion-of the rocker-arm, ;
The end:of the rod 1° is screw-threaded, as-at
2% and is enlarged to better stand the shocks:
The rocker-arm -on the other,

of vibration.

side of the machine is operated by a similar

dropper-cam disk T, fast-on the shaft S?and:
drivenbythesprocket-wheelsR3 thesprocket- :
It will be .

chain 7, and thesprocket-wheel S

seen that these rocker-arms are-operated-one
at a time by the shaft E, as controlled by
Thespeed:of the

means of the hand-lever L.”.

548,109

shaft E is regulated by means of the spur-
wheel R4 which meshes in the pinion U,
mounted on the same shaft U’ with the fly-
wheel U2, The motion of the shaft H is con-
trolled by means of the hand-lever L% which
operates the clutch-coupling E* and connects
the shaft E with the sprocket-wheel E? when
desired.

Two drumsor pulleys W and W’ are mount-
ed on a shaft W¥across the derrick, asshown
in Figs. 1 and 38, and the said drums are kept
apart by a sleeve W2 or they may be held be-
tween set-collars on the shaft W®in any con-
venient way. Similar drums or pulleys X are
provided near the head of the derrick, as
shown in Fig. 1. o

There are two drums used in the machine,
as:ishown in Fig. 3, so that the drop-rope and
the slush-bucket rope mmay be operated inde-
pendently .and by :a simple shifting of the
clutch mechanism without the necessity of
detaching the weight from the drep-rope and
then attaching the slush - bucket thereto.
When the slush-bueket is in operation, the
drop-rope is simply eased ‘down until it is
slack enough to allow the slush-bucket to pass
freely. Thelead of these tworopes isexactly
the :same,:and hence the leadof-only one rope
will be deseribed. Thus take-either the rope
Mor M’. Thesaid rope isfirst wound-around
the drum K or K’, as the case may be, and
then passing upward, as indicated byithe nu-
meral 1, it takes a turn, or a half-turn,around
one of the drums W or W', then down, asin-
dicated by the numeral 2,and passing around
ithe grooved pulley v*at the end of one of the
rocker-arms D it passes upward, as indicated
by the numeral 3, to the derrick-head, where
it passes over the pulley X and then down-
ward into the well, as indicated by the nu-
meral 4 in Fig. 1. As the cam forces down
the roller ¢/, (see Fig. 9,) the weight is lifted
twice the thickness.of the:cam, and when the
roller+’ passesover the releasing end t*of the
cam,as shown in dotted lines to the left-of
Fig.9,the weight dropsion the drill, to be lifted
again by the-opposite cam,and thas for every

il revolution of the disk T the weight is twice

lifted ‘and itwice dropped.

It will be obvious thatif the cam be re-
volved in a direction opposite to that shown
in Fig. 9 the roller may be picked up instead
of pressed down by each action of the cams,
as'shown in dotted lines at #%. In this case
the pulleys should be so:arranged that the
dropping of the:dropper-arms would release
the weight.

Tt will be-obvious that the rocker-arm for
operating theslush-bucket, with its connected
parts, will operate in the same way when the
position of the hand-lever L.’ is reversed.

While the cams ¢ would:ordinarily regulate
the «drop of the weight, this may be varied
either by shifting the said cam-disk to snit
varying conditions or by alteringthe arrange-
‘ment of pulleys, so that the-drop may be:more
than double the depth of the cam, if desired.
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The feed is given by means of thé hand-
wheel Q3 while the friction feed-brake pre-
vents excessive strain from being imposed
upon the feed mechanism.

The various advantages of the herein-de-
seribed construetion willreadily suggest them-
selves to any one skilled in the art.

Having thus deseribed my invention, what

I claim, and desire to secure by Letters Pat-
ent of the United States, is—

1. In a well-boring machine, the combina-
tion with the overhead pulley, and a rope
leading therefrom down into said well, of a
rocker arm engaging said rope and provided
with a roller near the free end thereof, a ro-
tary disk provided with a pair of cams with
curved cam surface concave to the axis of
said disk and oppositely disposed and adapted
to engage said roller and so haul on said rope,
and then to release said roller, substantially
as described.

2. In a well-boring machine, the combina-
tion with the overhead pulley, and a rope
leading therefrom down into the well, of a
rocker arm provided with a pulley near the
free end thereof over which passes said rope,

and also provided with a roller near the said’

free end, a rotary disk provided with a pair
of cams with curved cam surface concave to
the axis of said disk and oppositely disposed
and adapted to engage said roller and so haul
on said rope and then to release said roller,
substantially as desecribed.

3. In a well-boring machine, the combina-
tion with the overhead pulley, and a rope
leading therefrom down into the well, of a
drum winding up the inner end of said rope,
a friction feed and also a friction brake con-
trolling said drum, a rocker arm provided
with a pulley near the free end thereof over
which passes said rope, and also provided
with a roller near the said free end, a rotary
disk provided with a pairof cams with curved
cam surface concave to the axis of said disk
and oppositely disposed and adapted to en-
gage said roller and so haul on said rope and
then to release said roller,substantially asde-
scribed.

4. In a well-boring machine, the combina-
tion with the double overhead pulleys and
two ropes leading therefrom down into said
well, of a shaft and two drumsloosely mounted
thereon, each drum having the inner end of
one of said ropes wound thereon, a clutech
coupling between said drums and adapted to

connect either one of said drums to said shaft,

means forecontrolling the motion of said shaft,
two rocker arms engagingsaid ropes and each
provided with a roller near the free end there-
of, two rotary disks each provided with cam
surfaces concave relative to the axis of the
disk, and adapted to engage one of said roll-
ers and so haul on said rope, and then to re-
lease said roller, and means for rotating one
or the other of said disks, as desired,substan-
tially as deseribed.

5. In a well-boring machine, the combina-

tion with the double overhead pulleys, and a
pair of ropes leading therefrom down into the
well, of a shaft and two drums loosely mount-
ed thereon, each drum having the inner end
of one of said ropes wound thereon, a clutch
coupling between said drum and adapted to
connect either one of said drums to said shaft,
means for controlling the motion of said shaft,
a pair of rocker arms each provided with a
pulley near the free end thereof over which
passes said rope, and also provided with a
roller near the said free end, two rotary disks
&ch provided with a pairof cams with curved
cam surface concave to the axisof said disk
and oppositely disposed and adapted to en-
gage said roller and so haul on said rope and
then to release said roller, and means for ro-
tating one or the other of said disks, as de-
sired, substantially as described.

. 6. In a well-boring machine, the combina-
tion with the overhead pulleys,and ropeslead-
ing therefrom down into said well, of ashaft
and drums loose thereon for winding up the
innerends of said ropes, clutch couplings con-
necting said drums with said shaft, a frie-
tion feed controlling said shaff, a rocker arm
engaging said rope and provided with a roller
near the free end thereof, a rotary disk pro-
vided with a pairof cams oppositely disposed
adapted to engage said roller and so haul on
said rope, and then to release said roller, sub-
stantially as described.

7. In a well-boring machine, the combina-
tion with the overhead pulleys, and ropeslead-
ing therefrom down into the well, of a shaft
and drums loose thereon for winding up the

inner endsof said ropes, a clutch coupling con-

necting said drums with said shaft, a fric-
tion feed and also a friction brake controlling
said shaft, a rocker arm provided witha pul-
ley near the free end thereof over which
passes said rope, and also provided with a
roller near the said free end, a rotary disk pro-
vided with a pair of eams oppositely disposed
adapted to engage said roller and so haul on
said rope and then to releasesaid roller, sub-
stantially as deseribed.

8. In an apparatus of the character de-
seribed, a feed mechanism comprising a shaft,
a drum loosely mounted thereon, means for
connecting said shaft to said dram when de-
sired, a gear wheel loose on said shaft, a fric-
tion pad on one face of said gear wheel, a
clamp plate keyed on said shaft and means
for pressing the same against the friction pad,
and a pinion meshing in said gear wheel,
with means for rotating said pinion, and a
band brake at the other end of said shaft, sub-
stantially as described.

9. In an apparatus of the character de-
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scribed a feed mechanism comprising a shaft, -

a dram loosely mounted thereon, means for
connecting said shaft to said drum when de-
sired, a gear wheel loose on said shaft, a fric-
tion pad on one face of said gear wheel, a
clamp plate keyed on said shaft, a elamp
nut screwed into the end of said shaft and
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adapted to press against said elamp plate,:
a pinion meshing in said gear wheel, and a
hand wheel on the same shaft with said pin-
ion, and a band brake at the other end of
said shaft, substantially as deseribed.

10. Ina well-boring machine, the combina-
tion with the overhead pulley, and a rope lead-
ing therefrom down intesaid well,.of arocker
arm engaging said rope and provided with a |
roller near the free end thereof, a rotary disk
provided with a pairof cams with ecurved:
cam surface concave to the axis of said disk, ;

i,

548,109

and oppositely dispesed.and adapted to en-

gage said roller and so haulon said rope,and

then to release said roller, and an elastic pad
adapted tolimit the travel of said rockerarm,
substantially as described.

In testimony whereof I.affix my signature
in presence of two witnesses.

OSCAR . BENJAMIN.
Witnesses:
C. H. VINTON,
‘HENRY A. TAYLOR.




