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UNITED STATES

PATENT OFFICE,

WILLIS 8. SHERMAN, OF MARINETTE, WISCONSIN.

DRILLING OR CHIPPING DEVICE.

SPECIFICATION forming part of Letters Patent No. 387,115, dated July 31, 1888.

Application filed September 3, 1887. Serial No. 248,719,

To all whom it may conceri: .

Be it known that I, WILLIS 8. SHERMAN, a
citizen of the United States, residing at Mari-
nette,in the county of Marinette, State of Wis-
consin, have invented certain new and useful
Improvements in Drilling or Chipping De-
vices,of which the following is a specification,
reference being had therein to the accompany-
ing drawings.

This invention has relation todrills adapted
to be worked by either steam or compressed
air; and among the objects in view are to pro-
vide a device for drilling roeck, chipping iron,
and also for general work in stone and metals.

Otherobjectsandadvantagesoftheinvention
will hereinafter appear,and the novel features
will be particularly pointed out in the claims,

Referring to the drawings,Figure 1 is asub-
stantially vertical section of adrill constructed
in accordance with my invention, parts being
shown in side elevation, and the hammer be-
ing in position to deliver a stroke. TFig.2isa
plan’ of the piston-head. Fig. 3 is a trans-
verse section on the line x x of Fig. 2; Fig. 4,
a longitudinal section of the exhaust-valve;
Fig. 5, a side elevation of the supply-valve;
Fig. 6, a longitudinal section oun the liney y of
Fig. 2; Fig. 7,a transverse section on the line
z z of Fig. 6; Fig. 8, a section in detail of the
piston-rod packing-box and a plan view of the
same.  Fig. 9is a plan view of the drill-head
and its revolving mechanism, portions being
in seetion. Fig. 10 is a plan of the top yoke
of the drill, showing the supply and exhaust
pipes; Fig. 11, a detail in side elevation of
theratehet-wheel mounted upon the drill-head.
Fig. 12 are details in side elevation of por-
tions of the drill-rod, and Fig. 13 is a detail
in plan of a drill-supporting attachment.

Similar letters of reference indicate similar
parts throughout the drawings.

A and B represent the upper and lower
yokes, respectively, of the frame-work of the
drill, which yokes are connected by vertical
guides C formed of hollow tubes, the ends of
which are screwed into the yolkes.

Upon the yoke A are formed stuffing-boxes
A’ having central perforations for the passage
of supply and exhaust pipes D and E, respect-
ively, said pipes being held in place and made
capable of turning by means of stuffing-box

{(No model.)

glands A*and flanges D* E*, the latter screwed
into said stuffing-boxes. By this means the
supply and exhausl pipes may be turned in
any direction convenient to the operator.
TFlexible pipes D’ B conneet the before-men-
tioned exhaust and supply pipes with the
gource of supply, (not shown,) the supply-
pipe D being provided with an ordinary throt-
tle, D? and oil-supply D%

. F represents a combined eylinder and ham-
mer mounted within the frame work and
adapted to slide upon the gaide-tubes C by
means of lateral guide-lugs I’ embraeing said
tubes. At the lower end of the cylinder,and
in this instance integral therewith—but it
may be secured thereto if desired—is formed
the hammer-head F? joined to the bottom of
the eylinder by a reduced neek portion, F?, so
that any spreading thereof will take place in
the neck and head, and thereby do no injury
to the cylinder.

The top of the cylinder is interiorly serew-
threaded, as at F*, and mounted therein is the
eylinder-head F° perforated and formed with
the stuffing-boxes FY, provided with stuffing-
box glands I, made adjustable therein by
means of a cap serew or screws, F°.

The pipes D and E are flared or flanged to
form seats or sockets ¥* D% and terminating in
these seats and screw-threaded into the yoke A
are hollow piston-rods G G, the lower ends of
which terminate within the cylinder, passing
through the head thereof and connected to the
piston-head H, which is provided with the
usual piston-packing, H'. By reason of the
connection just deseribed between the supply
and exhaust pipes and the piston-rods, said
pipes may be swung from one side to the other
of the apparatus independent of the piston-
rods.

The piston H is provided with longitudinal
screw - threaded bores H’, (see Fig. 2,) into
which the tubes G G’ are seeured.

Leaders or transverse channels H' I’ conneet
with valve-openings H* H* for the exhaust and
supply valves Tand J, respectively. The valve-
bore H?® is provided with outwardly-inclined
valve-seats H%against which the flared heads I’
of the valve I is adapted to rest. The valvel
consists of a hollow sleeve having heads I’ at
each end conuected by a rod,and provided
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with ports I* for the egress of the exhaust-
steam above and below the piston-head. A
slot, I%, registers with an aperture, H', in the
piston-head, and from this aperture into the
slot a pin passes and prevents the exhaust-

~ valvelfromturning. Anopening, I%, isformed

IC

20

25

30

40

45

50

55

50

65

inthevalve Iat aboutits center, and is adapted
to be in constant communication with leader
H'to exhaust-pipe aperture T*in opening H*

The supply-valve is different in construc-
tion, and it consists of a valve-plug or body
portion, J’, having tapered ends J?, adapted to
come in contact with internally-disposed seats
H?, formed at the ends of the valve-opening H*
in the piston-head. Projecting pins J* are
formed at both ends of the valve-body, said
valve, like the valve I, being longer than and
fitted within the piston-head and projecting
beyond the same. A leader or passage, H®, in
the bore H' communicates with the supply-
opening H’ of the piston-head. The operation
of these valves will be hereinafter deseribed.

The bottom or lower yoke, B, is provided
with a central perforation or opening, B/, which
is surrounded by an annular depending flange,
B, into which is fitted a screw-threaded thim-
ble,B* having aferrule, B!, screw-threaded onto
the lower end thereof. TInto the pocket thus
formed is seated the drill head or shank K’ of
the drill-rod K, said head projecting through
the opening B’ of the lower yoke, B, and in the
direct path of the hammer I*, The opening B’
is made sufficiently large to.loosely fit the drill-
head, so that any subsequent spreading of the
same will not prevent its ready withdrawal.

Upon the drill-rod, near its upper end, is
mounted a ratehet-wheel, I, centrally perfo-
rated to receive the drill-shank, and of a con-
tour in eross-section adapted to conform to
that of the drill. A pin or bolt, I/, is passed
through the lower end of the ratchet-wheel,
and projects into the bore thercof and into a
notch, K? formed in the shank of the drill,
whereby the two are connected, as shown in
Figs. 1and 12. A coiled spring, M, encircles
the drill and is interposed between theratchet-
wheel—orit may be ashoulder on the rod—and
the ferrnle B, thus serving to remove the con-
cussion from the apparatus. The rebound
caused by the spring M also serves another
purpose in conneetion with the return move-
ment of the cylinder F, as will hereinafter ap-
pear. As shown in Tig. 9, the flange B? is
perforated for the passage therethrough of a
spring - pawl, 1? adapted to take into the
ratchet-wheel I, so that the drill-rod may be
turned to deliver the strokeat the desired an-
gle. This is done in the usual manner—
namely, the apparatus is turned at the end of
the stroke and the spring-pawl carries the drill
with it. The apparatns is then turned in a
reverse direction, and the pawl passes over
the teeth of the ratchet-wheel, leaving the driil
in the position desired. At each side of the
yoke B are mounted handles N by means of
serews or other securing devices, N'.

If desired, upon one of the handles N may
be secured, by means of a bolt, O/, anarm, O,
having a cerotch or bifurcation, O adapted to
fit against the upper arm of the operator, by
which the apparatus may be supported and a
hand of the operator left free to turn the drill
or chisel, regulate the supply of steam or com-
pressed air, or otherwise manipulate the ap-
paratus. .

This being the construction, the operation
of the drill is as follows: The machine—being
connected withasource of supply—ispresented
to its work by the operator, who takes one of
the handles N in one hand, the yoke O pass-
ing against the operator’s upper arm, while
the other hand is left free for any desired pur-
pose. The steam or other motive power is
admitted by opening the valve D? and passes
through the pipe G into the piston-head H,
and by way of the steam-passage or leader H°
communicates with the valve-seat H'. Tak-
ingthe eylinderin its upper position, as shown
in Fig. 1, with the exhaust-ports I* and the
valve-stem J°, projecting above the piston-
head, the steam passes below the body J’ of the
valve out of the piston-head against the lower
end of the cylinder and forecesit down,causing
the hammer to strike the blow ontheend of the
driil or other tool. During this operation the
steam within the eylinderabovethe piston-head
passes through the ports I* of the valve I, and
into and through the leader H",which connects
it with the exhaust-pipe G, and thence outl
of the machine. 'When the upper end of the
cylinder strikes the live-steam and exhaust
valves, it forces them to project from the
lower end of the piston-head, so6 as to reverse
the direction of the flow of the live and of the
exhaust steam.

The ohject of the spring M, as regards the
valve motion, is as foliows: We will suppose,
for instance, the hammer strikes the drill and
that at the same time the upper e¢ylinder-head
comes in contact with the tops of the valves.
Now, if the drill-shank was solid with the ma-
chine there could be no give or yielding, con-
sequently the eylinder could not go down suffi-
ciently far to reverse the valve or direetion of
steam and exhaust; so, in order to provide for
this reversing of the valves and secure the re-
turn-stroke, Isupply the spring M,which per-
mits the entire machine, exeept the cylinder,
to move up from thedrill. Now, considering
that the hammer has struck the drill and, from
the pressure of steam, is maintained at that
point, the giving or yielding of the spring,
caused by the pressure of steam against the
piston, causes said piston and all parts of the
machine to move until the valves in the pis-
ton strike the upper head of the eylinder,
which reverses them and permits steam to
pass ab the top of piston, cansing the cylinder
to move up. Furthermore, the valves will
have lead enough, so that the cylinder-head
will not strike the piston. Now, when the
hammer is in motion, in order to drill the hole
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required, the drill must be turned or manipu-

- lated by the handles N, which are revolved a
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quarter-turn or more, which is repeated dur-
ing the operations of the hammer. A coiled
spring, I’, serves to maintain the pawl L?in
contact with the teeth of the ratchet 1. The
pawl and spring is seated in a casing, L#, hav-
ing a cap secured thereon, against which the
springrests. The cap is threaded on the cas-
ing, and may thus regulate the pressure of the
spring-pawl or withdraw the same entirely
from the teeth of the ratchet, which is prefer-
able when the machine is to be used for chip-
ping, in which instance the hand of the op-
erator grasps the shank of the chisel.

Having deseribed my invention and its op-

eration, what I claim is—

1. In a drill of the class described, a mova-
ble eylinder carrying a hammer, in combina-
tion with an independent drill-rod, substan-
tially as specified.

2. Ina drill of the class described, a2 mova-
ble eylinder carrying a hammer, and having a
piston provided with exhaust and supply
valves, in combination with an independent
drill-rod, substantially as specified.

3. In a drill of the class described, a mova-
ble cylinder carrying a hammer and having a
piston provided with exhaust and supply
valves, in combination with a drill-rod, and a
spring to return the hammer, reverse drill,
and remove the concussion, substantially as
specified.

4. Ina drill of the class described, the com-
bination, with a frame-work consisting of an
upper and lower yoke connected by hollow
guides,of acylinder carrying ahammer mount-
ed for movement in sdid guides, and of a sta-
tionary piston-head mounted in said cylinder,
substantially as specified.

5. In a drill of the class deseribed, the com-
bination, with the frame-work thereof, of a
drill-rod mounted therein and provided with
a ratchet-wheel near its head, and of a spring-

pawl adapted to take into said ratchet and
turn the drill-rod, substantially as speeified.

6. In a drill of the class described, the com-
bination,with the frame-work thereof,of a sup-
porting-bracket attached thereto and adapted
to embrace the arm of the operator, substan-
tially as shown and deseribed.

7. The combination, with the yokes A and
B, connected by the hollow guides C, of the
cylinder T, having the guiding-lugs I, em-
bracing said rods, substantially as specified.

8. The cylinder ¥, formed with the hammer
I’ having the reduced neck portion F°, in
eombination with the removable head F® hav-
ing the stuffing-boxes F° and the glands F7
mounted onsaid boxes,andadjusting-serews I®,
substantially as specified.

9. The combination of the lower yoke, B,
of the frame-work, provided with the handles
M,with the bracket O, secured to said handle,
asat O, and bifurcated, as at 0%, to embrace the
body of the operator,substantially asspecified.

10. The yoke A, having the stuffing-boxes
A’ and glands A% in combination with the
pipes D and I, flanged, as at D* E?, respect-
ively, and the piston-rods G G, entering said
yoke, substantially as specified.

11. Thecylinder F,constructed as described,
in combination with the piston H, having the
valve I, formed with the heads T’, the ports 1%
and slot I, substantially as specified.

12. The yoke B, having the opening B'
flange B, thimble B’ and feuule BY, in eom-
bination with the drill - rod K, havmg the
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ratchet L secured thereto by means of the pin -

or link I/, the interposed spring M, and the
pawl I7?, substantially as specified.

Intestimony whereof I affix my signature in
presence of {wo witnesses.

WILLIS 8. SHERMAN.

Witnesses:
Wirriam C. VVIL%ON
Jouy P. HOLGATE.
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