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UN1TED STATES PATENT OFFICE.

GEORGE M. GITHENS, OF BROOKLYN, NEW YORK.
MACHINE FOR DRILLING ROCK.

SPECIFICATION forming part of Letters Patent No. 539,475, dated May 21, 1895. .

Lo all whom it may concern.:

Be it known that I, GEORGE M. GITHENS, a | tions of the tripod. Fig. 2 is an elevation at
citizen of the United States, residing at Brook- | right angles to Fig. 1. Fig. 3 is a section in 55
lyn, in the county of Kings and State of New | larger size of the tube containing the exten- °

5 York, have invented an Improvement in Ma- | sion-leg or spud of the tripod. Fig. 4isa lon-
chines for Drilling and Channeling Rock, of | gitudinal section of the eylinder and the bear-
which the following is a specification. | ings forthescrew. Fig.5represents the valve-.

In machines employed in drilling or chan- | seat with the valve and cap removed. Fig.6 6o
neling stone difficulty has heretofore been ex- | is an elevation of the chest and valve-seat de-

1o perienced in holding the cylinder with the [ tached. Fig. 7 is a section at the line7, rep-
necessary firmness to prevent the same shak- | resenting the valves for eontrolling the inlet
ing and becoming displaced under the rapid | and outlet of the steam. Figs. 8 and 9 show
reciprocation of the drilling tool and the pis- | the face and side of the valve. Figs. 10 and 65
ton therewith connected, especially duringthe | 11 are elevations of the exhaust and steam

15" movement of the ¢ylinder and parts therewith | valves; and Figs. 12 and 13 are sectional views
connected under the action of the feed screw, | of the exhaust-valves at the lines 27 and 28,
because sometimes the tripod may stand still | respectively, of Fig.10. Fig. 14 shows a por-
and the cylinder work loose in its connection | tion of the stay-rod and a section of the mid- yo
with the tripod. In rock'drillsa difficulty has | dle bearings for thesame. Fig. 15 isa section

20 also arisen in connection with the movement | of the paltb at the line 15 of Fm 4, Fig. 16
of the valve by the action of the piston. When | is a section at the line 16, Fig. 4 and Fig. 17
an are valve is employed, such as shown in { is a section at the line 17 of Flo' 4,
my Patent No. 362,617, granted May 10, 1887, The machine as a whole is supported ona g
the incline upon the piston gives a movement | tripod composed of the tubular legs B B and

25 to the valve in first one direction and then the | B’, and each leg is provided with a spud or
other, and the momentum frequently carries | point A that can be adjusted and clamped by
the valve so that its advancing end strikes | the screw 2 so as to regulate the position of .
againstthe smaller dlameterofthe piston,and | the machine either horizontally or at an in- 8o
the steam acting against the valve holds the | clination; and I have found that in conse-

3o same firmly to its place and the piston rubs | quence of the vibration, due to the rapid re-
against the end of the valve, and where the | ciprocation of the drill ortool, that the screws
parts aresubjected to a very rapid motionand | that clamp the tool are liable to become loose. .
the piston frequently becomes loose in the-| I make the surface of thespud against which 8j
_cylinder, the end of the valve is rapldlv cut | the serew acts slightly tapering, as,l_llustrated

35 away. in Fig. 8, so that it acts as a wedge under the

The object of the present invention is to v1brat1nor movement to cause the clamp SCrew
hold the eylinder very firmly in its connection | to hold more firmly because the weight of the
with the tripod, and to allow the eylinder to | apparatus tends.to drive- the spud into its go
be moved endw1se as the drilling or channel- | tubular leg and thereby tightens the serew

40 ing progresses, and the head of the cylinder | and the wedde The serew is flat on its inner
is constructed with reference to its easy re- | end and perpendlcular to the inclined surface.
moval and replacement in case of wear, and | - The upper ends of the tubular legs BB are
the valve and its seat are made in such a man- |.received into the rigid sockets 3 4 upon the g5
ner that the valve is not arrested in its move- { bars C that are bolted firmly at 5 to the yoke

45 ment by the piston but by a portion of the | D, and between the back end of the bars Ca
valve case or eylinder with which such valve tubular cross bar E is rigidly secured by a
comes in contact, therebymsuunvthe proper | bolt 8 passing through the same, and this
position of the valve in relation to the ports | tubular cross bar has asocket 6 for the upper roo
and preventing wear upon the advancing end | end of the tubular leg B’ made with or fas-

o of the valve,as has heretofore taken place. tened to such tubular cross bar. Hence the

In the drawings, Figure 1 is a front eleva- | back leg B’ can be swung upon the bolt 8 into

Application filed January 10,1896, Serial No. 534,421,

tion representing the e¢ylinder and the parts

(No model.)

connected therewith and the principal por-

any desired angular position to the legs B B,
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Between the lower portions of the tubular
legs B B there is a frame F forming a brace
between the two legs B B to hold them at a
uniform distance apart, and such brace ex-
tends backwardly so as to pass behind the
drill or channeling tool G and receive the
lower endsof the stay rods H, which stay rods
H are received in sockets in the frame F and
bolted firmly thereto, and they extend up-
wardly and are tapered down to a smaller di-
ameter where they pass through the yoke D
80 as to be firmly held in such yoke by the
nuts 9, and such stay rods pass on and receive
between their upper ends the cross head I,
through the center of which passes the feed
serew K, and there is a handle J upon the up-
per end of the feed screw by whichsuch feed
serew can be rotated to act upon the eylinder
and move the same as the drilling or chan-
neling progresses. It is important that this
feed screw shall be sufficiently long to give
the proper motion to the eylinder, and also
that the cylinder should be guided both by
the nut that surrounds the feed screw and
also at its lower end. To aecomplish thisob-
ject the lower end of the feed screw K is re-
ceived into a step 10 that extends down be-
low and is bolted to the yoke Dso as to firmly
support this lower end of the feed secrew.
The nut L surrounds the feed screw and is
firmly attached to the head M’ of the cylinder
M, and the bearings N surround thestay rods
H below the yoke D, and such bearings are
connected with the cylinder M as hereinafter
described, and they slide freely uponthe stay
rods H as the eylinder is moved up or down,
and such bearings slide between the yoke D
and the brace frame F, and the length of the
stay rods between such points of support is
sufficient for the nut on the cylinder to be
moved endwise the length of the feed screw
between the step 10 and the screw head I.

The top head M’ rests upon and fits into
the upper end of theecylinder M and the lower
head O sets within and against the end of the
eylinder M and it is tubular for the passage
of the piston rod P, and this head O is ta-
ering upon a portion of its exterior surface
and receives around it the clamping head Q
having an opening through it with a tapering
sleeve receiving such hear O, and through
the clamping head Q and the head M’ the
bolts R pass, and it is advantageous 1o make
the bolts with heads passing from below
through the clamping head Q, and such bolts
R have nuts 11 at their upper ends by which
the parts are tightly drawn together for hold-
ing the two heads M’ and O to the cylinder,
and such clamping head O is also provided
with sockets 12 which surround the stay rods
I and through which sockets the tubular
bearings N around such stay rods are passed
and held by clamping bolts 13, each bolt pref-
erably passing through ears upon the socket
and into a notch in the side of the tubular
bearing, as shown in Fig. 14, and thig clamp-
ing head Q is also formed with tubular bush-

ings v for the guide rods S that are connected
with the cross head T at the end of the piston
rod P, and this cross head receives the drill
or channeling tool G, and into which head
such tool is secured in any suitable manner,
such for instance as by a U-shaped bolt or
key, such as shown in my Patent No. 307,641.

The lower ends of the guide rods S, where
they pass into the cross head T are tapering,
as seen in Fig. 1, and hence it will be observed
that the inertia of these guide rods will cause
them to wedge tightly into the eross head,
especially in view of the cross head and drill
being suddenly arrested by striking the stone
to be drilled or channeled. IHence these guide
rods S will not become loose but they are
eastly detached from the cross head by a blow
on their smaller and lower ends, and such
guide rods slide freely through the clamping
head Q.

In order to held securely the packing gland
that surrounds the piston rod P, such pack-
ing gland is made of a divided and flanged
tube 18 that confines the packing 19 around
the piston rod. There are clamping bars 20
at opposite sides of the divided packingtube
18, and such bars are caused to grasp and
hold the packing tube by bolts 21 passing
through them and through the downwardly
projecting blocks or ears 22 that are uponthe
clamping head Q and at the sides of the pack-
ing tube 18. By this construction the pack-
ing around the piston can be held firmly and
any blow on the head by the piston causes the
tube 18 byinertia to compressthe packing 19.

If the apparatus is made use of in channel-
ing, the tool G will be of a shape adapted to
that operation and the rodsS guide such tool
and maintain the proper alignment during
the channeling operation. If the machine is
to be used as.a roek drill for a circular hole
the guide rods S will be removed in order
that the piston and piston rod may be rotated
progressively as usual during the reciproca-
tions of the piston P’ in the eylinder M. I
have represented the piston P’ as adapted to
a channeling tool, the recesses in the piston
being at one side of the same, but when this
improvemeut is made use of with a rock drill
the central portion of the piston will be re-
duced in diameter, as shown in my Patent
No. 362,617,

At oneside of the cylinder thereis an open-
ing, as shown at 23, having a surrounding
flat face or flange 24 and the ports 25 and 26
extend to the distant ends of the eylinder M,
as seen in Figs. 4 and 5, and, the chest U is
adapted to fit against the cylinder and may
be reversible so that the induction port d’
may be brought to eitherside that is desired,
and bolts are provided as usual to hold the
chest in position, and the valve seat ¢ has a
segmental surface adapted to receive the seg-
mental valve V, and in this valve V aresuit-
able ports adapted to directing the steam or
fluid under pressure in the proper manner,
and the inelines upon the piston P’ are
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adapted to move this segmental valve end-
wise and change the passages for the fluid

under pressure as the piston reciprocates.

I0

There are offsets, shoulders, or stops upon
the valve forlimiting the endwise movement.
It is advantageous to makethese upon radial
lines to the center from which the segmental
valve is described, as represented in Figs. 4
and 9, and it is usually advantageous to place
these offsets or stops upon the sides of the
valve, but I do not limit myself in this par-
ticular.

It will be observed upon comparison of Figs.

’ 8 and 9 with Fig. 5 that the shoulders & that
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are upon the opposite faces of the opening
23, within which the valve is received, are
farther apart than the shoulders ¢ upon the
valve V,the differencesin the distance being
such as to allow of the proper movement be-
ing given to the segmental valve by the in-
clines upon the piston. Ience when the
valve receives an end motion by contact
therewith of one incline upon the piston, its
momentum carries the valve until the shonl-
ders or stops come togetherand limit the fur-
ther end movement and arrest the valve in
the proper position for the ports to coincide,
but at that timethe movement given endwise
to the valve is not sufficient to cause its ad-
vancing end'to come into contact with and
be arrested by the piston as at its smaller
diameter. IHence the stop that limits the
movement of the valve is not the surface of
the piston as has heretofore been the case,
but its offsets, or-shoulders, coming intocon-
tact the one with the other and the pressure
of the fluid will hold the valve to its seat,and
the smaller portion of the piston in its recip-

rocating movement will not rub against the-

adgacent end of the valve.. Hence that end
of the valve will not be worn, and at the time
when the valve is moved endwise the press-
ures upon the opposite sides of the valves
have become more nearlyequal and the valve
iseasily moved from one position to the other.

It will be apparent that the before men-
tioned improvement in the valve may be
availed of with any desired arrangement of
ports. I, however, prefer to allow the steam
or fluid under pressure to pass from the in-
let pipe d through the ports e into the eylin-
der so that the pressure will pass through the
port ¢ of the valve and by the ports 25 or 26
to the distant end of the eylinder, such ports
25 and 26 passing through the chest and ter-
minating at the valve seat, and there are ex-
haust ports . passing to an exhaust pipe o,
and where there is asecond port in the eylin-
der, as shown at ¢, Figs. 5 and 7, the steam
chest U can be reversed to bring the indue-
tion and eduction pipesinto the desired posi-
tions, so that the hose supplying fluid under
pressure can be connected to.either one s1de
or the other of the cylinder.

In some characters of drilling or- ehannel-
ing machines the induction pipe-d may be
couneetedkdirectly with the port ¢ and the

pipe o with the exhaust ports.n,; but I find
it advantageous to employ regulating valves
t u for regulating the amount of steam or
other fluid admitted under pressure, and for
regulating the escape or exhaust, and these
valves { and v may be of any desired char-
acter, preferably eylindrieal, as shown in Figs.
10, 11, 12 and 13, and each of these valves is
provided with a suitable handle by which it
may be moved so as to vary the openings
through such valves. The inlet valve { only
requires ordinary openings so as to regulate
the size of the passage way for the fluid un-
der pressure, but it is advantageous to make
use of two sets of openings in the exhaust
valve u, as seen in Figs. 10, 12 and 13, so as
to. vary the opening for the exhaust from

either the top end of the piston or from the

bottom end of the piston.

The object of providing a valve for the ex-
haust is to economize steam or air and at the
same time to lessen the risk of injary to the
drilling apparatus. When the tool is work-
ing upon soft stone there is but little rebound,
and the drilling or ehanneling operation is
usually quite rapid, but when drilling or
channeling hard stone the rebound is usually
considerable. It is therefore advantageous
to confine the steam above the piston tosuch
an extent that the rebound of the drill or
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channeling tool will be consumed in compress- -

ing or driving out the steam or fluid above
the piston, so that such piston will not strike
with violence against the top head, and the
steam that is conﬁned in this manner renders
it unnecessary to admit such a large volume
of steam to throw down the drill, and hence
an economy of steam is effected.

When drilling soft stone the forece of the
fluid under pressure is sometimes too great,
and it is advantageous to confine the exhaust
steam upon the under side of the piston so
thatthe pressure of thesteam maysufficiently
accumulate to regulate the foree of the blow
upon the stone, and in so doing the volume
of steam required to raise the piston and tool
will be less. Hence by providing a valve, or

‘valves, that can be made use of in regulating

the escape steam, or fluid under pressure, the
operation of the drill ean be more easily con-
trolled and a saving in the actuating power
will be effected.

The valve that admits the 1e0’u1at10n of
steam. or other fluid under pressure being
closely adjacent to the valve that 1'egulates
the escape of the- fluid undetr pressure, en-
ables the attendant to regulate the action of
the drilling apparatus with great accuracy
and reliability so as to use the fluid pressure

‘to the best advantage in regulating the action

of the piston upon the arill or channelmu
tool. .

The guide rods S, before mentioned, shdmg
through the head Q areliable to wear and be-
come loose, especially as they are exposed to
the gritty materials and particles of rock
from the drlllmo" operatlon, but it will -be ob-
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served that in conseqtience of their ends be-
ing tapering and passing into the tool hold-
ing head they can be easily knocked out and
turned off to render them true; and I have
shown bushings v in the head Q surrounding
such guide rods S, and these can be easily re-
moved by taking out the bolts x, the bodies
of which pass into notches in the sidesof the
bushings, asindicated in Fig. 16. Henceother
bushings can be introduced that fit the guide
rods after they have been turned down to re-
move wear or inequalities.

In drilling or channeling machines hereto-
fore constructed the eylinder has in some in-

stances been guided at its lower end by a

trough in which such end of the eylinder
slides, but it will be apparent that in the vi-
bration due to the movement of the drill, this
end of the cylinder becomes worn and also the
troughbecomes worn and the parts eannot be
rendered true,and the looseness increases un-
til the apparatus becomes unserviceable.

In the present improvement the lower end

of the cylinder is connected with the head O,

and the clamping head Q which is still farther
removed from the nut L of the feed screw re-
ceives the bearings or bushings N that slide
onthestayrods H. Hence the cylinderissus-
tained at three points, namely, the nut Land
the bearings N, and these are as far apart as
possible so as to hold the cylinder firmly be-

. tween them, and there is ample room for the

35

40

45

endwise movement of the parts for the full
length of the feed screw, and in rock drills
the wear is usually in one direction. Henceif
the sidesof the stay rods H become worn they
can be turned around so as to present a fresh
wearing surface, and when the parts become
too loose the lower ends of the stay rods H
are sufficiently large to allow them to be
turned down and rendered true,and the bush-
ings or bearings N can be removed and fresh
ones supplied, thus giving faeility for the re-
pair of the rock drill in the parts that are
most liable to injury.

I have found that the rapid reciprocation of
the piston and rodrenders it difficult to keep
the packing gland 19 in good order. By in-

- troduecing the packing tube 18 between the

50
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eylindrical end of the head O and the clamp-
ing head Q, the tube 18 is held reliably in
position, but in consequence of this tube 18
being divided itisimportantthattheclamping
devices are free to accommodate themselves
to the position of the divided tube upon the
piston rod. For thisreason the partsare made
as represented in in Fig. 15, in which the
bolts 21 pass freely through the downward
projections from the clamping head Q and
simply press the concave clamps 20 against
theopposite sidesof the divided tube 18 50 as
to hold the same properly in position, but
such packing tube 18 can slide through the
clamps and act to compress the packing when-
ever the piston strikes a blow against thein-
ner end of the lower head O, the tube 18 be-

ing caused to move through the clamps 20 by
its inertia.

It will be observed that in the segmental
valve V there is a port ¢ in the middie and
two recesses in the face forming passagesthat
connect between the ports 25 or 26 and one
of the exhaust ports n,and in consequence of
the air or steam under pressure passing by
the inlet port e to the under or concave side
of the valve, the pressure of the fluid keeps
the valve against itsseat and there isalways
more pressure on the concave side than can
arise in either of the passages n that lead to
to the exhaust. Ilence there is norisk of the
valve being thrown off its seat by the pressure
as arises in instances where the fluid under
pressure isconfined in the chest by the valve
itgelf.

In legs for rock drills the spuds or exten-
sion bars have sometimes been made slightly
tapering and the point of the screw has em-
bedded itself more or less into the metal,
either in consequence of being slightly point-
ed or in consequence of the screw not being
perpendicular to the inclined surface of the
spud. Hence whentheleghasto beshortened
and the serew is loosened, such screw has to

- be drawn back sufficiently far to pass out of

the recess or to separate from the burr thrown
up by the point, and the screw thus drawn
back allows a much greater movement in al-
most all cases than is desired so thal tlLe
tube slides down over the spud an indefinite
distance. .

In consequence of placing the screw per-
pendicular to the inclined surface of the spud
and providing a flat end to the screw, there
will not be any indentation of the screw in
the surface of the spud, and hence by slightly
loosening the screw the tubular leg can slide
down upon the spud the desired distance ac-
cording to the amount that the screw is loos-
ened, and the inelined surface of the spud
will remain trueand flat. Hence the adjust-
ment is easily effected by simply loosening
the set screw and allowing the parts to move
by gravity.

With ordinary rock drills where the piston
rotates the middle portion of the piston is
turned down to form a space for the fluid un-
der pressure, and the metal is conieal to act
upon the valve. In my improvement when
applied with a channeling machine the recess
in one side of the piston has a flat bottom
surface and flat inclined ends. Hence it acts
all across the ends of the valve or nearly so
to render the parts more durable.

I claim as my invention—

1. The combination with the cylinder and
feed screw, of a tripod, stay rods parallel with
the eylinder and having a cross head for one
end of the screw, a frame connecting two of
the tripod legs and receiving the lower ends
of the stay rods, bearings connected with the
cylinder and sliding on the stay rods, sub-
stantially as set forth.
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2. The combination with the cylinder and:

feed screw, of a tripod, stay rods parallel with
the eylinder and having a cross head for one
end of the screw, a frame connecting two of
the tripod legs and receiving the lower ends
of the stay rods, bearings connected with the
cylinder and sliding on the stay rods, a frame
to which the upper ends of two of the tripod
legs are connected, and a tubular cross bar
and bolt for connecting the third tripod leg,
substantially as set forth.

3. The combination with the eylinder and
feed screw, of a tripod, stay rods parallel with

the cylinder and having a cross head for one-

end of the serew, a frame connecting two of

the tripod legs and receiving the lower ends |,

of the stay rods, bearings connected with the
cylinder and sliding on the stay rods, a frame
connecting the tripod legs at their upperends,
and a step connected with the frame and re-
ceiving the lower end of the feed screw, sub-
stantially as set forth. '

4. The combination in a drilling apparatus,
of a cylinder and feed screw, tripod legs, a
yoke connecting the upper endsof twoof the
tripod legs, stay rods supported by the yoke,

a frame for connecting the lower ends of the’

stay rods and two of the legs; a cross head to
the stay rods, and a support for the lower end
of the screw, a nut upon the cylinder nedr
one end through which the serew passes and
bearings near the other end of the cylinder
around said stay rod, substantially as set
forth.

5. The combination with the eylinder in a

rock drilling mechanism, of stay rods and’

means for holding the same, a feed screwand
supports connected with the stay rods for both
ends of the screw, a nut for the serew. con-
nected with theeylinder and bushingsaround
the stay rod and connected with the cylinder
near one end, substantially as set forth.

6. The combination with the eylinder, feed
screw and nut in a rock drill, of rods and a
cross head for one end of the feed screw, a
support for the other end of the feed screw,
and bearings surrounding and sliding upon
the guide rods and connected with the cylin-
der at the opposite end thereof to the nut, a
tripod, connections from two of the legs there-
of tothe lower ends of the rods that gnide the
eylinder, substantially as set forth.

7. The combination with the eylinder, pis-
ton and piston rod in a rock drill, of a head
at the upper end of the cylinder, a head sur-
rounding the pistonrod, a clamping head and
stuffing box and rods extending from the

- clamping head to the upper head of the cyl-

6o

65

inder for drawing the parts together, clamp-
ing bars to hold the tube of the stuffing box
and bolts to connect the bars to the clamping
head, substantially as set forth. ‘

8. The combination with the cylinder, pis-
ton and piston rod in a rock drilling or ¢han-
neling apparatus, of a divided head for the
cylinder surrcunding the piston rod, a tool
holding head integral with the piston rod,

guides projecting from thecylinder head, and
guide rods secured in the tool holding head
and sliding through the guides and outside
the cylinder, substantially as set forth.

9. The combination with the cylinder, pis-
ton and piston rod in a rock drilling or chan-
neling apparatus, of a divided head for the
cylinder surrounding the piston rod, a tool
holding head integral with the piston rod,
guide rods secured in the tool holding head,

70

75

guides projecting from the cylinder head and .

through which the guide rods slide, the ends
of the guide rods being tapering and wedged
into the tool holding head, substantially as
set forth. ' ,

10. The combination withthe cylinder, pis-
ton and piston rod in a rock drilling or chan-
neling apparatus, of a divided head for the
cylinder surrounding the piston rod, a tool
holding head integral with the piston rod,
guide rods secured in thetool holding head
and sliding through guides that project from
the cylinder head, the ends of the guide rods
being tapering and wedged into the tool hold-
ing head, and removable bushings in the ¢yl-
inder head for such guide rods, substantially
as set forth: :

11. The combination with the eylinder and
piston in a rock drilling apparatus, of a seg-
mental valve, a segmental valve seat and
ports, and stops for limiting the end move-
ment given to the valve by the piston aeting
directly on the valve, substantially as set
forth.

12. In a rock drilling apparatus, the com-
bination with the ecylinder and piston hav-
ing inclines upon its surface, of a segmental
valve, a curved valve seat for the said valve,
ports for the fluid under pressure, and radial
stops for limiting the movement of the valve
as such valve receives its motion from the in-
clines npon the piston, substantially as set
forth. . , '

13. The combination with the piston and
eylinder in a reck drilling apparatus, of a
valve chest having a projection entering an
opening in the cylinder and terminating as a
curved valve seat, there being inlet and ex-
haust ports-and the chest being reversible
upon the cylinder, and a segmental valve
upon the valve seat and acted upon by the
piston, substantially as set forth. :

14. The Gombination with the piston and
cylinder in a rock drilling or channeling ap-
paratus; of a valve seat and ports leading to
the ends of the cylinder, a valve moved di-
rectly by the piston for regnlating the ad-
mission and discharge of steam or other fluid
under pressure, and a separate valve for regu-
lating the discharge of the exhaust from one
end of the cylinder and thereby confining the

fluid under. pressure to a greater or less ex--

tent, substantially as set forth.

15. The combination with the piston and
cylinder in a rock drilling or channeling ap-
paratus, of a valve seat and ports leading to
the ends of the cylinder, and a valve moved
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directly by the piston for regulating the ad-
mission and discharge of steam orother fiuid
under pressure, and valves for separately
regulating the escape of fluid under pressure
from the top and bottom ends of the eyl-
inder, substantially as set forth.

16. The combinationinadrillingapparatus,
of a cylinder, pistons, piston rod, and tool
holding head, a feed screw, stay rods, bush-
ings connected with the eylinder head and
sliding on the stay rods, and a tripod, side
bars and a yoke for connecting the tripod to
the middle portions of the stay rods, sub-
stantially as set forth.

17. The combination with the ¢ylinder in a
rock drilling or channeling apparatus, of a
divided head for the eylinder surrounding
the piston rod, a tool holding head integral
with the piston rod, removable bushings upon
the cylinder head, and guide rods connected
to and moving with the tool holding head
and passing through the removable bushings,
substantially as set forth.

18. The combination in adrilling apparatus
of a ecylinder, pistons, piston rod and tool
holding head, a feed screw, stay rods, bush-

ings connected with the cylinder head and
sliding on the stay rods, and a tripod for sup-
porting the apparatus, a tool holding head,
and guide rods between the tool holding head
and cylinder head, substantially as set forth.

19. The combination with the eylinder, pis-
ton and tool holder in a rock drilling engine,
of a chest having a valve seat, a segmental
valve having a central port passing through
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the valve, and passages in the face of the .

valve there being two ports in the valve seat
passing to the exhaust, and two ports con-
necting with the ends of the eylinder, sub-
stantially as set forth.

20. The combination with the cylinder and
valve in a channeling machine, of a piston
rod and piston having a recess in one side
with inclined ends to act upon and move the
valve and means for preventing the piston
and rod rotating, substantially as specified.

Signed by me this 28th day of December,
1894.

GEO. M. GITHENS.

Witnesses:

GEO. T. PINCKNEY,
S. T. HAVILAND.
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