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1o all whonv it may concermn.:

Be 1t known that I, GEORGE M. GITHENS,
of Brooklyn, in the county of Kings and State
of New York, haveinvented an Improvement |
in Direct - Acting Iingines for Rock - Drills,

15 a specification. | |
The object of this invention is to allow for
the piston, piston-rod, and teol-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. 1 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. Diffieul-
ties have, however, been experienced in op-
erating this device, which the present im-

In the drawings, Figuie 1 isa vertical lon-
gitudinal section of the steam-cylinder. TIig.
2 1s an elevation of the same. Tlig. 3 repre-
sents the top end of the rotator; Fig. 4, the
face of the disk intervening between the cyl-
inder-head and rotator. Fig. b isa section at
xx. Kig. 61sa section at y . Ifig. 7 shows
the end of the cylinder-head, and Iig, 8 the

918 a sectional plan of the crank and key.
The cylinder A, valve B, screw C, slide D,
for supporting the cylinder, and the piston
I, rod I, and head G are to be of any desired
character, and are of the usual construetion,
exceptb 1n the particulars hereinafter named.
The piston Ii, piston-rod If, 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 fit the end of
the cylinder, and it has an exterior surface
that is conical, and made at about the angle

| 1S also conical.
1s driven into a conical metal ring, it will not
wedge therein if the angle of the taper is 6o

"

ring b, having ears at opposite sides for the
tie-bolts ¢, 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 53

Is similar to that of the ring b, and it fits over
the head f, the exterior surface of which head
When a conical metal plug

about that shown for the head and ring, but
there isacertain amount of elasticity. Tavail
of this feature to prevent injury to the piston,
the head, or the bolts by the concussion of the

piston against the inner surface of either head, 653

for it will beapparent that there will bea slight
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.
also allows forthe use of a head that is divided
into two parts, as seen in Fig. 7, so that it
may be placed at the sides of the piston-rod
atter the piston has been passed through the

ring d; hence the taper will compress the 73

halves of the head together sufficiently to ren-
der them steam-tight; lhience 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 8o

piston-rods where there is not a tool-holding
head. The eylinder-head 7 is to be bored out
to receive a packing, andthe follower ¢ screws
inte the same. This follower e should be

made in two parts, as seen in Fig. 8, if the 85

head is in two parts. The cap or back head
1s made with a eylindrical sleeve, f, through
which passes the nub ¢ of the serew €. In
order to hold the nut 4 in thesleeve 2, there is

a flange, 2, at one end and alock-nut, 3, at the go

other end; but it is necessary to prevent the
nut rotating in the sleeve, I accomplish this
by turning the exterior surface of the flange
2 eccentrie to the axis of the nut, and I bore

ouf the recess at the end of the sleeve in the 05

same manner, s8o 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 construction is simple and inexpensive. 100

1t dispenses with keys, set-screws, or polygo-

shown, and around this head is the conical | nal recesses’or heads, and allows for the nut

This construetion 7o
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being driven out with facility and another | and in the surface there

substituted, if necessary.
A 1*013%1301‘ I, with a series of inclined ribs
upon its surfaces 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 1s
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 S’LLISfd(,tOll]Y T therefore addan
independent friction-disk, o, between the disk
n and the head « of the G}]]]lde , and I pro-
vide a cross-key, 5, or pins upon the disk o,
entering a similar recess in the disk n, so that
the rotator -, disk =, and plate o will all re-
volve toc-'ether* but the disk or plate o 1s not
vibrated or moved endwise of the eylinder by
the piston sliding back and forth upon the
rotator /; hence the disk o will always rest

against the inner surface of the head « by the

pressure of the stecam mctuw through the holes
in the disk of the rotator. 1 pr wlde a hole,
6, through the head, and recess the inner sur-
f‘we of the ‘head, so that the disk o bears
agalnst a l‘illﬂ‘-Sh::lped_ surface. The opening
at 6 through the head prevents the accumu-
lation of steani-pressure between the disk o
and head.

In practice I find that the steam-pressure,
when acting against the disk o, holds the same
Suflclently to prevent 1ts turning, and the
key 5 prevents the rotator turning as the pis-
ton moves along over the rotator; hence the

piston and tool are partially 1(31'01%?9(1 but
when the pressure of steam against the disk !

0 18 relieved, and the piston is being moved
the other way, the disk o will turn freel y with
therotator. Thenutfoftherotator isserewed
Into & cylindrical recess within the piston.
1t 18 shorter than the depth of the recess, and
the base of the rotator atits junction with the
disk 18 slightly rounding and enlarged, so that
1t will act to enlarge the upper end of the nut
t, and wedge it firmly into its eylinder in case
1t should. partml]y unscrew, 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. It 1S
necessary that the screw O hold the. engine
firmly, and that there be not any looseness at
the crank where the screw passes through
and 18 turned within the arm or support .
I screw the crank Iupon the end of the serew
C, so that the eye IX is between the collar I,
of the serew and the crank, and the crank can

 be screwed up from time to time as the parts

60

65

wear; but it 1s necessary to tighten the crank
upon the screw, in order that the crank may
not become loose and unscrew. To effect this
I introduce a key, M, in the eye of the crank,
as seen 1n Iig. 9. There 1s a nut, N, at the
end of the key, and in theside of the key next
to the screw there 1S a concavity or recess,

!

307,642

are 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 secrew can be turned
either way by the crank without risk of the
eye of the ecrank unscrewing.

I ¢laim as my invention—

1. The combination, with the cylinder and

piston, of a cylinder-head with a conical ex-
terior surface, and a ring surrounding such
head, and bolts for thLachmn the same, sub-
Stm]bla,lly as set forth.

. The combination, with the cylinder and

the piston and piston- 1.0(] of a ¢ylinder-head

made In two parts, a 1‘ing surrounding the

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

stantially as specified. -
3. The combination, with the cylinder, pis-

ton, and piston-rod, of the divided head hay-

1ng a recess for the packing, and a follower
for securing the packing in phce. and a ring
around the ] head, and attaching-bolts, Substa,n-
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 (,01]1(3&] rings sarrounding
such heads,and eonnecting-bolts;Substantiall y
as set forth. -

o. The combination, with the adjusting-
screw, of a nut having an eccentric flange,

7C
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and & sleeve for the reception of the nut, with

~an eccentric recess for the flange Substfmtlally

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 a hole
to the external atmosphere, and the cylinder

100

10;

and piston of a rock-drill, Sub%t%ntnlly as

specified.

3. The combmamon with the rock-drill PIs-
ton, of a nut serewed 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 screw C, the
arm H, and the co ollar T on the screw, of 2,
crank-arm the eve of which is serewed upon
the screw C, the key M, passing across the

eye; and }nwno a threaded recess on one side,

and the nut to draw the key up and clamp the
serew, as specified.

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

GREO. M. GITHENS.

Witnesses: |
GEo. T. PINCKNEY,
Wirrniay G. Morw.
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