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1o all whom, it may concer.: | the piston D at any pressure used with a
~Be it known that I, WirLiam P. SCATES, a | minimum amount of friction,

citizen of the United States, residingat Knox- | The inner end of the piston-rod D is se-
ville, in the county of Knox and State of | cured to a piston E, that is provided with a 55

5 Tennessee, have invented certain new and | central perforation ¢, adapted to receive the
useful Improvements in Steam-Engines; and | serew-threaded inner end of the piston-rod D,
I do declare the following to be a full, clear, | the perforation + being likewise screw-
and exact description of the invention , such | threaded, by means of which the piston-head
as will enable others skilled  in the art to | K is secured tightly to the end of the rod D. 60
10 which it appertains to make and use the | A cup-shaped enlargement is formed in the
same, reference being had to the accompany- | inner end of the perforation %, in which is
ing drawings, and to the letters of reference placed a packing %, and a gasket or ring [ is
marked thereou, which form a part of this | suitably secured to the piston for holding the
Specification. | | packing in place, as shown. By this con- 6 5
15 My invention relates to newand usefulim- | struction a steam-tight joint is formed around
provements in steam-engines; and it consists | the piston-rod F, which moves longitudinally
11 the construction and arrangement of parts | through the piston-rod D. The piston-head
which will be fully deseribed hereinafter, and | I is provided with elastic packing around 1ts
referred to in the claim. - periphery in the usual manner, and it is 70
- 20 The object of my invention is to produce a | adapted to move from the steam-port 7 to the
- steam-engine having two pistons which are steam-port 0. 'The piston G is formed in like
constructed and arranged to move in OPPO- | manner, except the inner end of the piston-
site directions and a single valve so con- | rod F is screw-threaded and secured to the
structed as to admit and exhaust steam for | center of the piston G without a cup-shaped 75
25 properly operating the pistons. | | central recess. The free end of the piston-
Reference is had to the drawings accom- | rod F passes through the piston-rod D, which
panying this application and forming partof | is made hollow. -
the same, in which— The steam-ports n, o, and p are small open-
Kigure 1 is a top plan view of my inven- Ings formed in cylinder B’ under the steam- So
30 tion. Fig. 2 is an end view of the W-shaped | chest H. The opening for port n is made
cross-head and section of frame. Ifig. 3 is | through the side of the cylinder B’ near its.
an end view of the other cross-head. Fig. 4 | inner end, and the steam-port o is formed
1s a longitudinal sectional view of engine and | near the center and steam-port p near the
connections. Fig. 5 is a cross-sectional view | outerend. The purpose of this construction, 8y
35 taken on lines X X, Fig. 4. Fig. 6 is a per- | as shown in Fig. 4, is to permit steam to pass
- 8pective view of the sliding valve. TFig. 7 s through the port 0-into cylinder B’ , between
a plan view of the same. | the piston-heads E and G, and by expansion
A represents the frame or bed-pieces to | force said piston - heads’ apart with great
which the engine is secured, and cylinder B/ force, driving piston-head G the length of its go
40 has supporting flanges C, which are bolted or | stroke to the inner edge of the port p and
~ otherwise fastened to the said bed-plate. - driving piston-head E in the opposite direc-
. The cylinder B’ is provided with outer and | tion to the inner edge of the port n. Steam is
inner heads or caps b and ¢, the inner head ¢ | then let into ports n and 7 simultaneously
being provided with a central perforation d, | between the inner faces of the cylinder-heads 95
45 of sufficient size to admit the enlarged piston- | ¢ and b and the flat faces of piston-heads E

rod and permit it to work freely longitudi- | and G, and by its expansive force moves said
nally. A concave recess e is formed in the | pistons back to their original positions on
Inner edge of the perforation dy and in this | either side of the port o-near the center of
recess a flexible packing £ is placed and held | the cylinder B’.  As the piston-heads H and 100

50 by means of a gasket or ringg. Inthisman- | G travel outward from the center the ex-
ner a steam-tight packing is formed around | haust-steam passes out of the ports n and p




10

D
L

40

50

55

(o

and through openings Q ¢, formed between
the eylinder 13 and the steam-chest IT, and as
the said piston-heads move toward the eenter
port o the exhaust-steam passes out of the
port 0 and through a side opening Q, formed
between the eylinder B’ and steam-chest H.

Steam-chest cap-plate I is provided with a
central steam-inlet J2 which mayhave aplug
or cut-off in the usual form, and the inner
ond of the steam-chest IT is also formed with
an opening u to permit the valve-stem K to
pass in freely.

The valve M is formed angular and of
proper size to work freely inside of the steam-
chest. An angular perforation « 1s formed
about two-thirds the length of the valve, and
between said perforation and the outer ends
or longitudinal extremities two angular cavi-
ties B’ are formed in the under face of said
valve for the purpose of directing the exhaust-
steam out of the openings Q ¢.

Curved inlet-ports n and p are formed in
the bed-piece of steam-chest I, port n belng
formed between exhaust-opening Q and the
inner end of the cylinder, with its inlet close
to the inner face of the cylinder-head ¢, and
port p is formed with its inlet-opening be-
tween the central port o and the exhaust-open-
ing q, and, passing under said exhaust, termi-
nates in an outer opening close to the inner
face of the cylinder-head 0. The central
steam-port o is formed in the steam-chest 11
in a vertical line with the inlet-opening J* as
shown in Fig. 4. By this construction, when
valve T, is at rest and the opening J* and @
and the central port o are in line or register-
ing,live steam will pass directly through said
openings and port into the cylinder I3’ at
about its central point, between the two pis-
tons E and G, foreing them apart by the ex-
pansive force of sald steam, driving each its
full stroke to the ends of eylinder B’. The full
expansive force of the steam 18 thus utilized.

The outer end of the piston-rod D is secured

to cross -head M,which worksin gunides N, and
the outer arms of said cross-head are loosely
secured to one end of connecting-rods O by
means of wrist-loops C’. The opposite ends
of said connecting-rods are in like manner
connected to the double crank-arm P, which
is jointed to shaft P’ by means ot plates R, or
it may be formed integral with sald shaft.
The outer ends of the piston-rod I are cen-
trally secared to a W-shaped cross-head J.
adapted to work in guideways N,

the U-1
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| shaped parts on cach side of the piston-rod K

heing formed to permib of the free vertical
movement of the connecting-rods O’.

One end of the connecting-rod 518 pivoted
to the center of the cross-head J, and the op-
posite end is loosely held to the bend in the
crank-arm D, opposite to the bends that are
joined to connecting-rods O’ by means of
wrist-loop d'. |

C'ranlk-shaft I? is journaled in the frame A
and provided with a balance-wheel V.

By this construction, as shown in Ifig. 4,
when the outer piston-heads E and &G are
forced apart by steam, the piston D,with con-
neeting-rods 07, exerts a pushing force on
erank-arm P, and the piston If, with connect-
ing-rod 8, exerts a pulling force on sald arm,
thereby equalizing the strain on said shaft P/,
causing 1t 0 run more stéadily.

The outer ends of the double crank are se-
cured rigidly to plates R,and between plates
R and the inner faces of journal-boxes e are
secured to the outer faces of plates R, the
eccentries Y, the arms 4’ of which are pivoted
to downwardly-projecting arms I’ on rock-
shaft A’, the outer ends of said shaft being
journaled in uprights D% and the center is
provided with an upright projection ¢’, to
which is pivoted the outer end of the valve-
stem I\.

Ilaving thus described my invention, I
clatm—

In a steam-engine, & cylinder, L1wo pistons
within the cylinder, which move in opposite
directions, inlet-ports at the center and at
cach end of the eylinder,the inlet end of one
of said end ports extending inward to near
the centerof theeylinder,an exhaust-port be-
tween its inlet end and the end of the cylin-
der, and an exhaust-port between the other
end port and the central port, a valve having
o chamber in its under face at each end, one
chamber being larger than the other, for the
purpose shown, and an opening through the
valve between the two chambers, the parts
combined to operatein the mannershown and
described, whereby a single valve 1s used.

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

his
WITLLIAM x P. SCATIES.

mark
Witnesses:
1W. M. ASHMORE,
Cl. 1. SISK.
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