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UNTTED STATES

PATENT OFFICE,

GUSTAV A.
CHOUTEAT,

BARTH, OF ST. LOUIS, MISSOURI, ASSIGNOR TO PIERRE
OF SAME PLACE.

DIRECT-ACTING ENGINE.

SPECIFICATION forming part of Letters Patent No. 384,186, dated June 5, 1888,

Application filed December 16, 1887. Serial No. 258,065,

{No model.)

To all whom it may concerr:

Be it known that I, GUsTAV A. BARTH, a
citizen of the United States, residing at the city
of St. Louis, State of Missouri, have invented
certainnewand useful Improvementsin Direct-
Acting Steam or Pneumatic IEngines, of which
the following is a full, ¢lear, and exact deserip-
tion.

My invention relates to improvements in
that class of direct-acting steam, pneumatie,
or other motive-fluid engines in which the pis-
ton is reciprocated in the cylinder by the action
of its valve without the intervention of valve-
operating mechanism, and has for its object to
render such engines more positive and sensi-
tive in action under high and low pressures
when used for chipping, calking, riveting,
pumping, and other purposes.

My invention eonsists in the combination of
a eylinder bored out concentrically to two dif-
ferent diameters for different portions of its
length, a tubular piston-rod provided with an
improved arrangement of inlet and discharge
passages, a distribution-valve adapted to re-
ciprocate within said piston-rod, a hammer-
head fitting in and removably secured to said
piston-rod, and a regulating-valve for control-
ling the supply of the steam or air to the pis-
ton, and operated by a lever and spring in con-

.30 Jlll]CleOl] with thehandleh_y which the machine
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18 held to its work.

On the accompanying drawings, I‘)gures 1
and 2 represent vertical longitudinal eentral
sections of my improved duect acting en-

gine adapted for use as a chipping-machine,
the piston being shown at the upperand lower

terminations, respectively, of its stroke; and
Figs. 3 and 4, transverse sections on lines 1 1
and 2 2, respectively, in Fig. 1, like letters of
reference denoting like parts inall the figures.

a represents the cylinder,which is bored out
econcentrically to two different diameters ex-
tending, respectively,.in opposite directions
from a plane at or near the middle of its length
and corresponding with the diameters of its
piston b and of a tubular piston-rod, ¢, which
is formed in one piece with or secured to the
piston b. The piston b and piston-rod ¢ are
bored out centrally to provide a cylindrical
chamber or cavity,d,which extends downward
from its upper open end, where it is flush with

the upperside of the piston b,to asuitable depth
within the piston-rod ¢, in the lower end of
which is inserted the hammer-stock e, carry-
ing a hammer, f, upon its outer end.
upper open end of the chamber d is fitted and
fixed a eylindrical tube or sleeve, g, which is
flush at its top with the upper side of the pis-
ton b and extends a certain distance down-
ward within the chamber d. Into the lower
portion of this tube or sleeve g projects the
upper diametrically-reduced end portion of a
cylindrieal distribution-valve, %, which, to the
extent of that portion of its length below the
shoulder of its reduced end, is fitted to and
capable of vertical 1e01plocfmt10n within the
chamber d, and is formed with a vertical cen-

‘tral supply passage, <, extendmoP from its up-

per open end within the tube or sleeve g to
a suitable depth therefrom, an inlet-passage, 7,
being formed near the Jower end of the sup-
ply-passage ¢, through the wall of the distribu-
tion-valve hand communicating with an annu-
lar space, &, formed by a circumferential re-
cess on the valve l in conjunction with the in-
terior surface of the chamber d.

17* are inlet-passages leading to the chamber

“d through the wall of the latter from the out-

side of the tubular piston-rod ¢ and communi-
cating with each other by an open groove, 7,
formed intheouter surface of the piston-rode.
m is an inlet and outlet passage located on
the outside of the piston-rod ¢, below the inlet-
passage I, and extending through the wall of
the piston-rod ¢ and through the bottom of the
chamber d, with which it communicates be-
neath the distribution-valve ii; and » is an ex-
haust-passage extending from the interior of
the tube or sleeve g through the wall of the lat-
ter and downward through a portion of the
piston b, and through the wall of the piston-
rod ¢ to the space between the lower end of the
latter and the corresponding end of the cylin-
der «, from which space exhaust-passages #' n’
extend through the lower end of the eylinder
« and open into the external atmosphere.
Steam or other motive fluid is admitted to
the machine through a flexible hose or other
pipe attached to the nozzle o, 'which commu-
nicates with a passage, p, opening into the cyl-
inder ¢ beneath the piston b, the flow of steam
being regulated, according to the quantity re-
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quired, by a plug (or other) regulating-valve,
¢, which is fitted and works in a casing, ¢,
formed diametrieally through the base or flange
7 of the handle s, by which the machineis ma-
nipulated when being used as a chipper, the
flange r being secured by screws or otherwise
to the head of the eylinder ¢ and constituting
the cover thereof. On oneend of the plugor
spindle of the valve ¢is fixed aspeciaily-shaped
lever, t, between which and the handle sis a
spring, «, attached at one end to the handle s

~and abits other end to the lever ¢, so that when

holding the handle s the lever ¢, being moved
by one of the fingers in one direction against
the spring u, will partially rotate or move the
valve ¢, so as to open and admit steam or air
to the passage p, and on releasing the finger
the reaction of the spring u will return the le-
ver ¢ and rotate the valve ¢ toa corresponding
extent in the opposite direction, thereby clos-
ing the valve q.

Through a central square hole in the lower
end of the eylinder « is inserted the shank vof
a chisel, w, the upper end of the shank v pro-

25 jecting somewhat.into the cylinder « and its
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shoulder bearing against the outer end thereof.

In operation, the parts being in the position
seen in Fig. 1, the operator holds the machine
in the desired position for the work by one
hand around the lower end portion of the cylin-
der ¢ and the other on the handle s, using one
finger to control the lever {, which moves the

regulating-valve ¢ for admitting more or less-

steam or air to and shutting it off from the
passage p and eylinder a as required. The
motive flnid entering the cylinder a between

- it and the piston-rod ¢, as.indicated by the ar-
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rows, circulates beneath the piston b and
around the piston-rod ¢, so as to pass through
the inlet-passage ! and around- the annular
space & into and through the inlet-passage j
and central supply-passage, ¢, of the distribu-
tion-valve &, through the tube or sleeve g to
above the piston b, which, with the piston-
rod ¢ and hammer f, is thereby forced down-
ward in the cylinder ¢ until the hammer f
strikes the shank v of the chisel w, as seen in
Fig. 2. In the meanwhile the outlet-passage
m, on passing the lower end of the small por-
tion of the ecylinder @ corresponding with the
diameter of the piston-rod ¢, and the inlet-pas-
sages [ I I’ entering the same partof the eylin-
der a, and being thereby closed to the ingress
of steam from the passage p, the steam which
was below and supported the distribution-
valve % in its raised position is exhausted
through the passage m and allows the distri-
bution-valve & to drop to.the bottom of the
chamber d, so as to close the inlet-passages {7
I, and thereby prevent the subsequent en-
trance of live steam from the passage p to the
central supply-passage, i, during the npward
stroke of the piston b.

Simultaneously by the dropping of the dis-
tribution-valve hVitsupper reduced end portion
uncovers the exhaust-passagen, through which
and through the exhaust-passages #' » the

384,186

steam from above the piston b is-exhausted
into the atbmosphere, and the steam from the
passage p, ocenpying the space beneath the
piston b between the cylinder ¢ and piston-
rod e, presses upon the lower annular surface
of the piston b, and thereby raises the latter,
with the rod ¢ and hammer f; until the inlet-
passage m rises just above the upper end of the
said small portion of the cylinder a, when the
steam from the passage p enters the passage m
and chamber d and lifts the distribution-valve
7 to its original position, or with the shonlder
of its reduced end bearing against the lower
end of the tube or sleeve g, as seen in Fig. 1,
80 as to again open communication between
the inlet-passages 7, k, and [, for admitting the
steam or air to abovethe piston b, and between
the passages I’ and I* admitting steamn beneath
the distribution-valve 7, for supporting the lat-
ter in the raised position during the downward
stroke of the piston d. o

To prevent accidental rising of the distri-
bution-valve 2 in the chamber @ during the
upward stroke of the piston b, a slight down-
ward or back pressure is imparted to the valve
% by a small inlet-passage, x, which is located
at or near to the under side of the piston b and
opens from the outside, and through the wall
of the piston-rod ¢ into the chamber d above
the.valve h, between the shoulder of its re-
duced end and the lower edge of the tube or
sleeve, g, when the valve % is in its lowest po-
sition.

I claim—

1. The combingtion of a cylinder, a piston
fitting therein, a tubnlar piston-rod formed on
or secured to said piston and provided with
separate inlet and exhaust passage, a distri-
bution-valve fitting within a chamber or caviby
in said piston:-rod and having a central sup-
ply-passage extending from its open end to a
lateral port and annular passage adjacent to
its opposite closed end, the port and passages
being so arranged as to communicate alter-
nately with the said inlet and exhaust passage
of the piston-rod, an inlet-passage in the piston-
rod communicating with that portion of the
chamber therein beneath the distribution-valve
and communicating by a connecting inlet-pas-
sage with the inlet-passage through the piston-
rod to the port and central supply-passage of
the distribution-valve, and a combined inlet
and exhaust passage in the piston-rod leading
to and from the bottom of the chamber therein
beneath the distribution-valve, the whole op-
erated to hold and reverse the distribution-
valve at the proper times, and so to govern
the supply and exhaust of motive fluid to and
from the piston and distribution-valve, sub-
stantially as set forth.

-2, The combination of a eylinder, a piston
fitting therein, a tubular piston-rod formed
on or secured to said pistonand provided with
a separate inlet and exhaust passage, a distri-
bution-valvefitting withina chamber or cavity
in said piston-rod and having a central sup-
ply-passage extending from its open end to a
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lIateral port.and annular passage adjacent to
its opposite closed end, the port and passages
being so arranged as to communicate alter-
nately with the said inlet and exhaust passage
of the piston-rod, an inlet-passagein the piston-
rod commupricating with that part of thecham-
ber therein beneath the distribution-valve and
communicating by a connecting inlet-passage
with theinlet-passagethrough the piston-rodto
the port and central supply-passage of the dis-
tribution-valve, a combined inlet and exhaunst
passage in the piston-rod leading to and from
the bottom of the chamber therein beneath the
distribution-valve, and an inlet-passage in the
piston-rod communicating with the chamber
therein above the uppershoulder of the distri-
bution-valve whenin itslowest position within
the said chamber, the whole operatingto posi-
tively hold and reverse the distribution-valve
at the proper times, and so to govern the sup-
ply and exhaust of motive fluid to and from the

piston and distribution-valve, substantially as

set forth. .

3. The combination, with a cylinder, a pis-
ton and rod working therein, a distribution-
valve, and a regulating or controlling valve
working in a casing formed diametrically
through the base of the handle of the machine
for governing the supply of motive fluid to the
distribution-valve, of a specially-shapedlever,
t, connected with the regulating or controlling
valve and coupled by a spring with the han-
dle used for directing and holding the machine
to its work, substantially as and for the pur-
pose described. )

In testimony whereof Laffix my signature, in
presence of two witnesses, this 12th day of De-
cember, 1887.

GUSTAV A. BARTH.

Witnesses: ‘

S. L. SCHRADER,
PAUL BAREWELL,
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