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Lo all whom it may concern:

Beit known thatI, WINFIELD O. GUNCKEL,
a cltizen of the United States, residin gat Terre
Haute, in the county of Vigo and State of In-
diana, have invented certain new and useful
Improvementsin Direct-Acting Engines; and
I do hereby declare the following to be a £ ull,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which itappertains to make and use the same.

~This invention relates to direct-acting en-

gines suitable for operating air COMPressors
or pumps; and it consists in the novel con-
struction and combination of the parts here-
Inafter fully described and claimed.

The drawing shows a longitudinal section

throughthe cylinder of an engine constructed
according to this invention.

A is th¢ cylinder, and B is the piston, pro-
vided with a piston-rod b, which slides in &
stuffing-box 0’ of approved construction.

C 18 a cylindrical valve for distributin g the
steam. This valve slides in the valve-cylin-
der C', and both valve and piston are fur-
nished with packing-rings of approved con-
struction. - |

LThe middle portion of the valve C is pro-
vided with an annular groove ¢, and ¢'is a
small hole extending longitudinally through
the valve to place the ends of the valve-cyl-

.Inderin equilibrium and to permit condensed

steam to drain from the upper parts of the

cylinder to the lower. -
D are the heads of the cylinders A and (.

The valve O has two similar stems cl, which

- project through holes in the eylinder-heads.
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E is an inwardly-opening tappet-valve
seated in the lower head D, and ¢ is an arm
‘which rigidly secures the valve E to the lower
stem d. -

I is an inwardly-opening tappet-valve
seated In the upper head D, and fis an arm
which rigidly secures the valve It to the up-
per stem d. |

G are hollow caps secured to tle heads D

over the arms e and f. These caps are pro-

- vided with exhaust pipes or openings ¢, which
may be connected together, if desired.

Il are openings or passages in the heads D

50 between the ends of the valve-cylinder and

‘the interior of the hollow caps G.
I are the steam and exhaust passages lead-

| ing from the valve-cylinder to the cylinder A.

Each passage has a port ¢ for steam and a port
v for exhaust leading from the valve-cylin-
der. Two ports ¢ and ¢’ are furnished in or-
der to diminish the travel of the valve.
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The lower tappet-valve E is larger in area .

than the upper tappet-valve, and is provided
with one or more small grooves j on its stem,
so that when the valve E is raised slightly the
pressure is relieved through the groove ;7 and
condensed steam is driven out of the lower
part of the eylinder.

The valve-cylinder C' is provided with an
opening or pipe k, opposite the groove ¢ of the
valve, for the inlet of steam. -

When the parts are in the positions shown
in the drawing, the steam enters the lower end.
of the cylinder A by way of the opening £k,
groove c, port 4, and lower passage I. The
steam in the upper end of the cylinder A
passes to the exhaust-opening by way of the
upper passage I, port 7/, and openings H.

The piston is propelled upward and strikes
the tappet-valve F, causes its closure, and
raises the cylindrical valve C, thereby open-
ing the tappet-valve E and exhausting the
steam from the lower end of the cylinder
through the lower passage I, ports’, and open-
ings II. The valves E and F take no part in
the distribution of the steam, but actas valves
when pressed on their seats, and operate to
keep the ends of the cylinder A steam-tight.
It is not necessary that the valves be pressed
onto their seats by the piston, as the usual
compression and preadmission at the ends of
the strokes of the piston can complete the

¢losure of these valves.

The valve E is made of larger area than the
valve If, so that it may the more readily be
closed by the pressure of steam in the cylin-
der. Theengine will start when the valve C
1sin a central position, because, although both
ports 2 are covered, the valve has no lap over
these ports and steam will leak through them
until there is sufficient pressure to move the
larger valve E and thereby admit more steam
to the lower end of the eylinder. |
- _Each end of the valve C is preferably pro-
vided with two packing-rings m, and the rib

m' between these rings is smaller in diameter

than the ribs on the other sides of the said

| rings. This forms a small steam - space n,
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whichy is filledd with steam from the port ¢
when steam is admitted to the port «. This
insures the proper working of the valve.
What I claim 15— |
1. In a direct-acting engine, the combina-
{ion, with a steam-cylinder, and its piston; of
a eylindrieal valve provided with a steam-dis-

tributing groove and a longitudinal hole ¢/, a

valve-cylinder provided with a steam-inlet,
and passages communicating with the said
cylinder; inwardly-opening tappet-valves of
unequal area arranged at the ends of the
steam-cylinder, and connections arranged be-
tween the said tappet-valves and the sald cy-
lindrical valve, whereby the eylindrical valve
isoperated positivelyat the ends of the strokes
of the piston, substantially as set forth.

5. In a direct-acting engine, the combina-
tion, with a steam-cylinder, and its piston; of

a ceylindrical valve provided with a steam-dis- ;
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tributing groove and a longitudinal hole ¢, a
cylinder for the said valve to slide in provided
with a steam-inlet communicating with the
said groove, and passages arranged between
the two said eylinders; inwardly-opening tap-
pet-valves of unequal area at the ends of the
cylinder, said tappet-valves being rigidly se-
cured to the said eylindrical valve, and the
lower tappet-valve being provided with a
aroove j, and hollow caps secured to the end
of the eylinders and provided with exhaust-
openings and connected with the ends of the
valve-cylinder, substantially as set forth.

In testimony whereof I affix my signature
in presence of two wiltnessces.

| WINFIELD O. GUNCKEL.

- YWitnesses:
| JOHN A. CARSON, -
Jounx J. CLEARY.
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