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Avnplication iled February 18, 1884, (N0 model)

To all whom it may concern:

Be it known that I, GEORGE M. GITHENS,
of Brooklyn, in the county of Kings and State
of New York, haveinvented an Improvement
in Direet - Acting Engines for Rock - Drills,
Steam Hamimers, &c., of which the following
is @ specification. ‘

The object of this invention is to allow for
the piston, piston-rod, and tool-holder all be-
ing of one forging, and. to secure a two-part.
head in such a manner as to be steam-tight
and to receive a packing-gland. T also con-
struct the parts in such a manner that risk of
injury by the piston striking the inner end of
the head is reduced to & minimum, and I pro-
vide means for revolving the piston, rod, and
drill or tool progressively and automatically
in a very reliable manner. Before my pres-
ent invention a rotator had been used, over
which the piston moved as the same recipro-
cated, and this rotatorturned by the action of
the piston when moving in one direction, and
remained quiescent when the piston was mov-
ing in the other direction, so as to give a par-
tial rotation to the piston and drill. Ditfienl-
ties have, however, been experienced in op-
erating this device, which the present im-
provement is intended to rectify.

In the drawings, Figuie 1 is a vertical lon-
gitudinal section of the steam-cylinder. Tig.
2 is an elevation of the same. Tig. 3 repre-
sents the top eud of the rotator; Fig. 4, the
face of the disk intervening between the cyl-
inder-head and rotator. Fig. 5 isa section at
zx  Tig. 6 isa seetion at y y.  Ilig. 7 shows
the end of the cylinder-head, and Fig. S the

serew-follower of the packing-gland; and Fig.

9 is a sectional plan of the crank and key.
The cylinder A, valve B, screw C, slide D,
for supporting the eylinder, and the piston
B, rod ¥, and head G are to be of any desired
character, and arc of the nusual construection,
except in the particulars hereinafter named,
The piston 13, piston-rod ¥, and tool-holding
head G, are to be made in one piece, so that
there will be nothing that is liable to become
loose by the rapid reciprocation. The head
for the cylinder A is made to it the end of
the ecylinder, and it has an exterior surface
that is conical, and made at about the angle
shown, and around this head is the conical

ring b, having ears at opposite sides for the
tie-bolls ¢, that pass to the head or cap at the
other end of the cylinder, which is preferably
a conical cap, d, theinterior surface of which
is similar to that of the ring b, and it fits over
the head f, the exterior surface of which head
is also conieal. 'When a conical metal plug

s driven into a conical. metal ring, it will not

wedge therein if the angle of the taper is
about that shown for the head and ring, but
there isa certain amount of elasticity. Iavail
of this feature to prevent injury to the piston,
the head, or the bolts by the concussion of the
Diston against the inner surface of either head,
for it will beapparent that there will beaslight
yield when the tapering plug of the head may
be forced into the tapering ring, and thereby
there will not be so much risk of the bolts or
other parts being injured. This construction
also allows forthe use of a head that is divided
into two parts, as seen in Tig. 7, so that it
may be placed at the sides of the piston-rod
after the piston has been passed through the
ring d; hence the taper will compress the
halves of the head together sufficiently to ren-
der them steam-tight; lience the tool-holding
head can be made in one piece with the piston-
rod and piston. The conical head and conical
ring are, however, available with pistons and
piston-rods where there is not a tool-holding
head. The eylinder-head f is to be boved out
to receive a packing, and the follower ¢ serews
inte the same. This follower ¢ should be
made in two parts, as seen in Fig. S, if the
head is in two parts. The cap or back head
is made with a eylindrical sleeve, %, through
whiclh passes the nut ¢ of the serew C. In
order to hold thenut ¢ in thesleeve A, there is
a flange, 2, at one end and alock-nut, 3, at the
other end; but it is necessary to prevent the
nub rotating in the sleeve. T accomplish this
by turning the exterior surface of the flange
2 eccentric to the axis of the nut, and I bore
outb the recess ab the end of the sleeve in the
same manner, so that the eccentric flange
passes easily into the eccentric recess, but the
nut cannot be revolved in the sleeve on ac-
count of the eccentricity of the end flange.
This construection is simple and inexpensive.
It dispenses with keys, set-screws, or polygo-
nal recesses’or heads, and allows for the nut
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béing driven out with facility and another

substituted, if necessary.

A rotator, I, with a series of inclined ribs
upon itssurfaces has been provided with a disk
or plate, », at the end and integral therewith,
and efforts have been made to cause the steam-

* pressure to hold the disk when the piston is
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moving in one direction, or to allow it to
turn when moving the other way; but the
rapid reciprocation of the piston, especially
in rock-drills, has prevented this being ac-
complished satisfactorily. I thereforeaddan
independent friction-disk, o, between the disk
n and the head « of the qlmdel, and I pro-
vide a cross-key, 5, or pins upon the disk o,

entering a similar recess in the disk #, so that

the rotator 7, disk =, and plate o will all re-
volve towether, but the disk or plate o is not
vibrated or moved endwise of the cylinder by
the piston. sliding back and forth upon the
rotator 7; hence the disk o will always rest
against the inner gurface of the head ¢ by the
presshire of the steam acting through the holes
in the disk of the rotator. - I provide a hole,
6, through the head, and recess the inner sur-
face of the head, so that the disk o Dbears
against a ring-shaped surface. The opening
ab 6 through the head prevents the accunu-
lation of steam-pressure hetween the disk o
and head.

In practice I find that the steam-pressure,
when acting against the disk o, holds the same
sufﬁmently to prevent its turning, and the
key 5 prevents the rotator turning as the pis-
ton moves along over the rotator; hence the
piston and tool arve partially 1evolved but
when the pressure of steam against the disk
0 is relieved, and the piston is being moved
the other way, the disk o will turn freel y with
therotator. Thenuttoftherotator isscrewed
into a cylindrical recess within the piston.
1t is shorter than the depth of the recess, and
the base of the rotator at its- junction with the
disk isslightly rounding and enlarged, so that
it will act to enlarge the upper end of the nut
t, and wedge it firmly into its eylinder in case
it should. partially nnscrew, so that the said
enlarged part of the rotator comes in contact
with such nut. The rotator is also strength-
ened by this enlargement of its base.
necessury that the screw C hold the engine
firmly, and that there be not any 1ooseness at
the crank where the serew passes through
and is turned within the arm or support H
I screw the crank Tupon the end of the screw
C, so that the eye K is between the collar L
of the serew and the erank, and the crank ean
be screwed up from time to time as the parts
wear; but it is necessary to tighten the crank
upon the serew, in order that the crank may
not become loose and unserew. To effect this
Tintroduce a key, M, in the eye of the crank,
as seen in Fig. 9. There is a nut, N, at the
end of the key, and in theside of the key next
to the screw there is a conecavity or recess,
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and in the surface there ave screw-threads
corresponding to the screw-threads cut inside
the crank-eye ; hence when the key is tight-
ened up by the nut the screw is clamped so
firmly by the key that the screw can be turned
either way by the crank without risk of the
eye of the crank unscrewing.

I elaim as my invention—

1. The combination, with the cylinder and
piston, of a eylinder-head with a conical ex-
terior surface, and a ring surrounding such
head, and bolts for attaching the same, sub-
stantially as set forth.

2. The combination, with the e¢ylinder and
the piston and piston-rod, of a eylinder-head
made in two parts, a ring surrounding the

head,and bolts secnring the head in place, sub-

stantially as specified.

3. The combination, with the cylinder, pis-
ton, and piston-rod, of the divided head hav-
ing a recess for the packing, and a follower
for securing the packing in place, and a ring
around the head, and attaching-bolts, substan-
tially as set forth.

4. The combination, with the steam-cylin-
der and piston and rod, of two heads the sur-
faces of which are conical, rings sarrounding
such heads,and connecting-bolts,substantially
as set forth.

5. The combination, with the adjusting-
screw, of a nut having an eccentric flange,
and a sleeve for the reception of the nut, with
an eceentric recess for the flange substwnmally
as set forth.

6. In combination with the steam-cylinder,
piston, and rotator, an independent disk be-
tween the disk of the rotator and the head of
the cylinder, substantially as set forth. .

7. The rotator having a head, in combina-
tion with the frictional disk, keys or pins to
cause the disk and rotator to turn together, a
head having a bearing for the disk, and ahole
to the external atmosphere, and the cylinder
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and piston of a rock-drill, subqt’mtnlly as =’

specified.

8. The combination,with the rock-drill pis-
ton, of a nut screwed into the piston, a ro-
tator passing through such nut,having a disk
at the end of the rotator, and an enlargement
at the junction of the rotator and its disk, for
the purposes and as set forth.

9. The combination, with the serew C, the
arm H, and the collar I on the screw, of a
crank-arm the eye of which is serewed upon
the serew C, the key M, passing across the
eye; and having a threaded recess on one side,
and the nut to draw the key up and clamp the
screw, as specified.

Signed by me this 11th day of February, A.
D. 1884.

GEO. M. GITHENS.

Witnesses:
Gro. T. PINCKNEY,
Witriam G, Mo,
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