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To all 1ehony 6 nvely conceri:

Be it known that I, RrcBARD M. SHAFFER,
of Baltimore city, in the State of Maryland,
have invented certain new and useful Improve-
ments in Engines, of which the following 1s
a complete specification, reference being had
to the accompanying drawings.

The object of my invention is to produce
improvements in engines adapted to be driven
by steam or the like, and more especially with
respect to the valve mechanism thereot, where-
by the bulk of the mechanical structure as a
whole is reduced without diminishing the op-
erative efficiency of the machine.

By reason of the comparatively small size
and weight of my machine or engine 1t 1s
adapted especially for employment in seli-

propelled light vehicles and in light pleasure-

boats, but may be employed for a variety of
uses in which engines of other types could be
used. -

In the accompanying drawings, Figure 1 1s
a central vertical longitudinal section of an
engine-cylinder equipped with my valve mech-
anism, the piston and its rod being shown in
elevation. Fig. I is a top plan view of both
of the cylinders, of which one is shown in
Fig. [, part of the steam-chest being 1llus-
trated and part broken away to show the ar-
rangement of the ports. Fig. 11l 1s a sec-
tion on the line III TII of Fig. I, both cylin-
ders being illustrated, but with the pistons
and rods omitted. Tig. 1V is a perspective
view of one of the valves detached.

Referring to the numerals onthe drawings,
1 (see particularly Fig. III) indicates one cyl-
inder, and 2 the other. These cylinders have
parallel longitudinal axes and are preferably
incorporated in a single casting provided with
a flat top or table 8, which is properly fin-
ished to a level or levels in order to consti-
tute seats for a pair of valves 4 and 5, re-
spectively. |

The table 3 is surrounded by a flange 7,
against which, as by means of an abutting
flange 8 and a series of screw-bolts 9, the

steam-chest 10 is secured by a steam-tight
joint.

is provided at its opposite extremities with

The valves are identical in construction,
as illustrated in detail in Fig. IV, and each

oblong boxes 11 and 11 whose faces 12 anc
13. respectively, make a close fit against the
valve-seat upon the table 3, upon which 1t re-
ciprocates. The portion of each valve which
connects 1ts respective boxes 11 and 11" 1s

elevated above the table 3 for the admission

of steam between' it and the table, thereby
affording relief of pressure upon the valve.
15 indicates a piston, and 16 its rod work-

ing in a stuffing-box 17 through the cylinder-
head 18. |

In Fig. I, I illustrate the details of one of
the cylinders, its piston, piston-rod, ports, and
valves, and as both cylinders are substantially
identical the illustration of one suflices for
the illustration of both. As shown in that
figure, the cylinder is provided near its op-
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posite ends, respectively, with oblong ports

20 and 21, which penetrate the wall of the
cylinder and are in close juxtaposition to ob-
long recesses 22 and 23, respectively, de-
pressed below the surface of thetable 3. The
recesses 22 and 23 respectively communicate
with a common discharge-port 24, formed in
the body of the casting, in which the cylin-
ders 1 and 2 are incorporated.

The valve 4 or 5, surmounting 1ts respec-

tive cylinder, is' of such longitudinal extent
and is provided with boxes 11 and 11 of such
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dimensions as to cover one.of the ports 20 or

91 and both of the recesses 22 and 23 at the
same time and is adapted in its reciprocatory
movement over its seat to constitute the ports
20 and 21 alternately into supply and dis-
charge ports, respectively. When the port
20, for example, is constituted into a dis-
charge-port, itmakesits discharge underneath
its box 11 through the recess 22 into the com-
mon discharge-port 24, and when the port 21
is constituted into the discharge-port it makes
its discharge into the same common discharge-
port through the recess 23. '

In order to provide for the reciprocal and
reciprocatory operations of the valves 4 and
5, respectively, I provide a special and com-
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pact arrangement of mechanisms adapted for |
the purpose, whereby the actuation of the

valves 1s adapted to be applied thereto be-
tween the path of the valve and the cvlinder.
Lo that end within a shell 25, formed in the
wall of the chest 10, 1 prefer to provide a
rock-shatft 26, supported at its inner end in a

bearing 27, provided for it in the end of the |

shell 25. Near the opposite end it is sup-
ported by a hollow roclk-shaft 28, working in
a bushing 29, threaded into the end of the
shell 25.  The shatt 26 is secured, as by means
of a pin 30, to a collar 31, and to the shaft 98
1s secured, as by means of a pin 33, a collar 34.
The shafts 26 and 28, respectively, heing co-
axial and disconnected are adapted to impart
independent movements to their respective
collars 81 and 34. The means of operatively
uniting the said respective collars are prefer-
ably substantially identical in construction
and include (compare Figs. Tand ITT) a lug 35,
which works loosely in a slotted shaft 36,
loosely mounted in a pair of dependent lugs
37, depending from the valve, which is p1o-
vided with an aperture 38 for the accommo-
dation of said lug.

39 1ndicates a chamber or depression in the
table 3 for the accommodation of the shaft 36
and 1ts lugs 37. The sides of the chamber 39
atford means tor holding the shaft 86 in place
when the parts described are operatively as-
sembled.

40 indicates a crank secured, as by a pin 41,
to the shaft 26, and 42 indicates a crank Se-
cured, as by a pin 43, to the shaft 28. These
cranks are adapted to impart the requisite
throw to the valves 4 and 5, respectively, the
timing and the length of the throws of the re-
spective valves being determinable by the rela-
tive adjustments of the said cranlks, their
shafts, and the collars 31 and 34 already speci-
fied. |

Motion is adapted to be imparted to the re-
spective cranks 40 and 42 through the move-
ment of the several pistons and rods with
which in any ordinary or preferred manner

{unnecessary to illustrate) the said cranks may

be operatively connected.

The chest 10 is provided with threaded aper-
tures 45, one heing located above each of the
respective ports of the respective cylinders,

~four being the number required in the form
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ot embodiment of my invention shown in the
drawings. |

In practice all but one of the apertures 45
are plugged, the one constituting the means
of connection for the supply-pipe (not illug-
trated) and the engine. The office of the sov-
eral apertures 45 is to afford ready and con-
venient means for rendering the ends of each
of the valves 4 and 5 visible for the purpose
of fixing the adjustments of the said valves

with respect to their respective shafts and

cranks.
In operation the adjustments of the valves

77{3,b99

4 and 5 having been properly made and a pro-
puisive fluid under pressure having been ad-
mitted into the chest 10, motion is imparted

first to one piston and then to the other. in al-

ternately reciprocatory directions. Through
the mechanism specified a highly efficient
power may be developed and applied within
the exceedingly simple, durable, and compact
structure described, and shown in the draw-
1ngs. o

What I claim is—

1. “T'he combination with a cylinder, its pls-
ton, rod, ports, and valve, of means for ac-
tuating the valve, said actuation heing applied
thereto by means of a slotted shaft working
within a depression in the cylinder.

2. "The combination with a cylinder, its p1S-
ton and rod, of a rock-shaft deriving motion
from said piston, ports communicating with
the interior of said cylinder and with a dis-
charge-port, a reciprocatory valye controlling
sald ports and deriving motion from the roclk-
shaft, said motion being applied to the valve
between the plane of the path of the valve and
a parallel plane cutting the cylinder.

3. The combination with a plurality of cyl-
inders and their respective pistons and rods.
ot rock-shafts deriving motion from said pis-
tons respectively, ports communicating with
the mteriors of the respective cylinders and
with a common discharge-port. a plurality of
reciprocatory valves controlling the ports of
the respective cylinders and derivine motion
from the respective roclk-shafts, and means for
applying said actuation to the valves, respec-
tively, between the planes of the paths of the
valves and parallel planes cutting the cylin-
cders.

4. The combination with a plurality of cyl-
inders, their respective pistons and rods, of
coaxial rock-shafts deriving motion from said
pistons respectively, ports communicating
with the interiors of the respective ¢ylinders
and witha common discharge-port, a plurality
of reciprocatory valves controlling the ports
of the respective cylinders and deriving mo-
tion from the respective rock-shafts. and means
for applying said actuation to the valves he-
tween the planes of the paths of the valves and
parallel planes cutting the cylinders, respec-

tively. |
8. Thecombination with a pair of cylinders,

their respective pistons and rods, of a steam-
chest, ports communicating between the in-
teriors of the respective cylinders and the
chest, and a common discharge-port, valves
controlling the communication through said
ports, rock-shafts deriving motion from the
respective pistons and communicating motion
to the respective valves, and means for apply-
ing said actuation to the valves hetween the
planes of the paths of the valves and planes
cutting the cylinders, respectively.

6. The combination with a plurality of cyl-
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respective pistons and rods, a flat top or table
thereon, and a steam-chest surmounting the
table, of ports communicating with the inte-
riors of the respective cylinders and with a
common discharge-port, a plurality of valves
controlling the ports of the respective cylin-
ders, coaxial rock-shafts actuating the respec-
tive valves, deriving motion from the respec-
tive pistons, and means for applying said
actuation to the valves, respectively, between
the paths of the valves and the cylinders.

7. The combination with a plurality of cyl-
inders incorporated in a single casting, their
respective pistons and rods, a flat top or table
thereon, and a steam-chest surmounting the
table, of ports communicating with the in-
teriors  of the respective cylinders and with
a common discharge-port, a plurality of valves
controlling the ports of the respective cylin-
ders, coaxial rock-shafts superimposed above
the valves for actuating them respectively,
and deriving motion from the respective pis-
tons, and means for applying said actuation
to the valves, respectively, between the paths
of the valves and the cylinders.

8, The combination with a plurality of cyl-
inders, their respective pistons, rods, ports

and valves, of apertured dependent lugs on

the respective valves, a slotted shaft loosely
mounted in each pair of lugs, a piston-con-
trolled rock-shaft superimposed above each
valve, and a lug upon each rock-shatt work-

~ing in the aforesaid slotted shaft.

9. The combination with a plurality of cyl-

inders, their respective pistons, rods, ports
and valves, of apertured dependent lugs on
the respective valves, a slotted shatt loosely
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mounted in each pair of lugs, piston-controlled

coaxial rock-shafts superimposed above the
respective valves, and a lug upon each rock-
shaft working in the aforesaid slotted shaft.

10. The combination witha plurality of cyl-

inders, pistons and rods, of a steam-chest and
shell, ports communicating between the inte-
riors of the respective cylinders and the chest,
and a common discharge-port, reciprocatory
valves controlling the communication through
said ports, a pair of lugs upon the respective
valves, a slotted shaft in each pair of lugs,
rock-shafts deriving motion from the respec-
tive pistons, collars upon the respective rock-
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shafts and lugs upon the respective collars

engaging the respective slotted shafts.

11. The combination with a plurality of cyl-
inders, piston, rods, reciprocatory valves ad-
justable means of actuating the valves, and
ports, of a steam-chest, aperturesin the steam-
chest opposite to the respective ports, whereby
the valves may be rendered visible for adjust-
ment, and means of opening and closing said
apertures as required. o

In testimony of all which I have hereunto
subscribed my name. |

RICHARD M. SHAFFER.

Witnesses:
Cuortis King,
Harry PORTER.
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