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To all whom it may concern:
Be it known that I, JoEN CLARXSON, of
Glasgow, in Scotland, have invented certain
Improvements in Direct- Acting Steam - kin-
gines, of which the following is a speciiica-
tion: | | o |
My invention relates to improved and sim-
plified arrangements for distributing steam
alternately to the opposite ends of a eylinder,
such arrangements being more specially de-
siened to apply to eylinders which are directly
- combined with pumps, so as to form what are
known as direct-acting steam-pumps.
The accompanying drawing is alongitudinal
- section of a steam-engine cylinder embodying
my improved arrangements. - |
~ The steam-cylinder 1is made with the usual
passages 2 3, but the valve-chamber 4 is cylin-
~drical, the valve-piece 5 being also cylindrical
and having formed in it three cavities or pas-
sages, 6 T 8. The valve-piece 5 is fitted to
work steam-tight within the valve-chamber 4,
or as nearly steam-tight as may be without
excessive friction. The steam enters the valve-
chamber 4 by two inlets, 9 10, and the exhaust
takes place from it by one outlet, 11. The mid-
~ dle cavity 7 in the valve-piece 5 is for putting
the exhaust-port 11 in communication alter-
~nately with the cylinder-passages 2 5.

made through it, and form passages to lead
the steam alternately to the cylinder-passages
2 3. Two additional passages, 12 13, (princi-
pally indicated by dotted lines, and which are
of small size,) are made between the interior
of the cylinder 1 and the valve-chamber 4, their
ports in the latter being at the opposite ends.
I'he cylinder piston-rod 14 has fast on it a pair
of pistons, 15 16, together equivalent to & sin-
ole piston of extra length, as the steam-only
acts on the outer side of each. These pistons
1516 and the ports in the cylinder of the small

passages 1213 are arranged in relation to each

other so that those ports are alternately un-
~ covered to the acting steam in each end of the
cylinder, as the pistons nearly reach the oppo-
site end. Thus, in the drawing; the pistons

1

The |
other two cavities, 6 8, in the valve-piece 5 are

15 16 are supposed to have just reached the
inner end of their stroke, and the steam, hav-
ing had access by the small passage 12 to the
corresponding end of the valve-chamber 4, 1s
supposed to have forced the valve-piece o to-
ward the other end, so as to admit steam for
the return stroke of the pistons 15 16. The
middle of the interior of the cylinder 1 com-

municates, by a port, 17, with the exhaust-pas-

sage 11, and consequently, when one end of

the valve-chamber 4 is accessible to the steam,
| the other end of that chamber 1s 11 commuii-

cation, through its passage—13, for example— "
through the middle of thecylinder, and through
the port 17, with the exhaust-passage11. With

‘these arrangements, as the pistons 15 16 ap-

proach either end of their stroke, they admit
steam, by one of the small passages 12 13, to

move the valve-piece 5, 80 as to reverse the ac-

tion of the steam and motion of the pistons.
The pistons 15 16 are prevented from knock-
ing against the ends of the cylinder 1 by reg-
ulating the extent of movement of the valve.
piece 5, so as to uncover-less or more of the
ports 2 3 to the admission of steam; and this

regulation is effected by meauns of stop-pins
1819, serewed in through the covers of the

valve-chamber 4. The valve-piece b is itselt
prevented from knocking violently against the
stop-pins 18 19 by suitably proportioning the

small passages 12 13; or screw-pins may be en-

tered into these passages fromn the outside, at
any convenient part, to regulate the flow ot
steam by them, by more or less obstracting the
passages. | o

[ am aware of the patent granted to C. A.
Conde, July 16,1872, which I hereby disclaim.

I claim—

‘The combination of the valve-piece 5 with

the small additional passages 12 13, duplex

piston 15 16, and port 17, arranged and work-
ing in the manner and for the purposes herein
set forth. | -
JOHN CLARKSON.

Witnesses: . -

EpMUND HUNT,
JOHN JIENKINS.
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