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To all whom it may concern. 
Be it known that I, WILLIAM LowRIn, a 

subject of the Queen of Great Britain, resid 
ing at Appold Street, Finsbury, in the county 

- of Middlesex, England, have invented certain 
new ‘and useful Improvements in Steam and 
other Engines, (for which I have obtained 
English Letters Patent No. 11,077, dated Au 
gust 8, 1884, and French Patent No. 167,532, 
of March 10, 1885,) of which the following is 
a speci?cation. 
My invention relates to that class of steam 

or other engines denominated “single acting,” 
in which the power is applied to one side of 
the piston only, the return-stroke being made 
by the crank. The admission of steam to the 
cylinder is effected through a hollow exten 
sion of the piston. The admissionis controlled 
by a valve working within said hollow exten 
sion, and the movements of the valve are 
caused by the angular motion of the connect 
ing-rod. Steam from the boiler is admitted 
to a steam-chest surrounding the hollow ex 
tension of the piston, and it is also admitted 
to a space above such extension, so that the 
piston and connecting-rod are always pressed 
against the crank-pin,which isa matter of im 
portance in engines of this class designed for 
quick running. The hollow extension of the 
piston forms in itself a slide-valve, and is‘ 
called herein the “outerslide-valve,” while 
the valve working therein is called the “inner 
slide~valve.” 
To exhaust steam from the cylinder at the’ 

end of its forward stroke, I make the piston at 
the end of the stroke to pass beyond the end 
of exhaust-ports formed through the sides of 
the cylinder into an exhaust - chamber. 

' Through these the greater part of the steam 
.40 in the cylinder will be exhausted. The angu 

lar motion of the connecting-rod at the end of 
the stroke can also'be made to move the inner 
slide-valve, so as to put the ports in the outer 
slide-valve,which are open to the interior of 
the cylinder, into communication with ports at 
the ends of passages which are formed through 
the piston, and which lead to other ports or 
openings formed at the sides of the piston 01) 
posite'to the exhaust-ports in the sides of the 

50V cylinder, so as to give a connection with the 

exhaust during the Whole of the return-stroke, 
or nearly so. 
The action of the valve is as follows: At the 

completion of the back-stroke of the piston, 
the inner slide-valve will be moved endwise 55 
by the angular motion of the connecting-rod, 
so as to bring it into position to allow steam 
to pass from the steam-chamber to the cylin 
der. After the completion, say, of about one 
third of the stroke, the outer slide will, by the 60 
movement of the piston, be moved into a posi 
tion to cut off all passage of steam from the 
steam-chamber to the ‘cylinder, and this cut 
off will be effected very rapidly. At the com 
pletion of the stroke the exhaust will take 65 
place, as above described. 
Any desired number of cylinders may be 

set at equal angles around the crank-shaft, and 
the connecting-rods from their pistons all be 
made to work upon one crank'pin; or a num~ 7c 
ber of cylinders may be ranged in a line and 
made to work onto separate cranks at equal 
angles to one another. 7 , ' 

' Figure l of the drawings "hereunto annexed 
shows a longitudinal vertical section, and Fig. 7 5 
2 a transverse vertical section, of a single-cyh 
inder engine constructed as above described. 
Figs. 3 and 4 are similar vertical sections 
showing modi?ed forms of the hollow cylin 
drical extension from the piston and of the 80 
inner slide-valve working therein, and also a 
modi?ed way in which the angular motion of, 
the connecting-rod may be made to give end 
wise motion to the inner slide-valve. 
In Figs. 1, 2, and 3, Ais the cylinder of the 

engine; B, the piston working therein. 0 is 
the crank-shaft, and D the connecting-rod. 
E is the hollow cylindrical extensiod from 

the piston, and which ?ts at its sides within a 
cylindrical casing, F, which extends from the 90 
back end of the cylinder. 
G is the inner slide-valve ?tting within the 

hollow extension E. _ 
G2 is a roller at its lower end, which is kept. 

bearing constantly against a ‘cam-projection, 95 
D’, on the connecting-rod. 
His a steam-chamber surrounding the cy 

lindri cal casing E, which extends from the back 
of the cylinder. Steam. is admitted to this 
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chamber through an inlet, H’. (See Fig. 3.) 100 
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In the sides of the casing F are ports or open 
ings F’, and in the sides of the hollow exten 
sion E are two sets of ports, E’ E”. Around 
the inner valve, G, is also a recess, G’, which 
can overlap both sets of these latter ports. 
This ‘recess can also be brought to overlap the 
lower set of ports, E2, and the inner ends of 
ports B’, formed through the body of the pis 
ton B. 
A’ are ports in the sides of the cylinder, 0p 

posite to which the outer ends of these ports 
B’ are brought during the greater part of the 
stroke of the piston. The upper edge of the 
piston also comes below the upper edge of the 
ports A’ when the piston is at the bottom end 
of its stroke. The ports A’ through the side of 
the cylinder open into an exhaust-chamber, I, 
which surrounds the cylinder, and may also 
surround the steam-chamber H, as shown. 

I’ is an outlet from the exhaust-chamber I. 
The exhaust-chamber I and cylinder A are, 
as shown, carried on the top of a casing, within 
which the crank of the crank-shaft is inclosed. 

F’ are openings by which steam is continu 
ously admitted to the upper part of the cylin 
drical casing F, so as to bear constantly upon 
the upper end of the tubular piston-rod and the 
piston-valve which work therein. 
J is a spiral spring, which also bears down 

constantly on the top of the piston~valve and 
keeps it, pressing downward against the cam 
D’ at times when the engine is running and 
steam turned off from the steam-chamber. 
The action of the engine is as follows: The 

crankshaft of the engine revolves from right 
to left in the direction of the arrow, Fig. 2. 
The piston is shown at the top of the stroke, 
and the ports E’ in its hollow extension E are 
open to the ports F’, so that steam‘ can enter 
them from the steam-chamber. As the piston 
commences its downstroke, the inner slide 
valve will be moved upward within the hol 
low extension E, and the recess G’, which is 
overlapping the ports IE", will commence to 
overlap also the ports E’. Steam will there 

_fore be admitted to the top of the cylinder 
. through the ports E’, cavity G, and ports E’. 
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‘Vhen the piston has completed about a third 
of its downward stroke, the ports E’ in the hol 
low extension E will, by the downward move 
ment of. the piston, have been brought below 
the ports F’, and thefurther admission ofsteam 
to the cylinder will be so out off. Just before 
the completion of the downward stroke of the 
piston, the upper edge of the piston will have 
passed below the upper edge of the ports A’ 
in the sides of the cylinder A, and will so 
open the upper part of the cylinder to the ex 
haust. At the completion of the downward 
stroke, the inner slide-valve will again have 
been brought into the same position relatively 
to the hollow extension E as it occupied when 
the piston was at the top of its stroke and as 
it is shown in the drawings, but it will then 
be moving downward. Shortly after the com 
mcncement of the upstroke the recess in the 
inner slide ~ valve, which now overlaps the 
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ports E“, will commence also to overlap the 
inner ends of the ports B’, the outer ends of 
these ports being at the same time opposite to 
the ports A’ in the sides of the cylinder, 
thereby putting the upper end-of the cylinder 
in communication with the exhaust through 
the ports E", B’, and A’ just before the upper 
edge of the piston rises above the ports A’, 
and thereby closes this direct outlet to the ex 
haust, and the upper end of the cylinder A re 
mains open to the exhaust almost to the end 
of the upward stroke, through the ports E“, 
B’, and A’. It is not necessary that thetubu 
lar casing F should be prolonged up to the 
top of the steam-chamber H, as shown at Figs. 
1 and 2. It is sufficient for it to project up 
ward a distance into the steam-chamber, as 
shown at Figs. 3 and 4, so that steam may en~ 
ter the ports E’ when they rise above its top, 
and be cut off from them when they descend 
below it. In these ?gures also I have shown 
the lower end of the inner slide-valve con 
nected by a link with an arm, D’, extending 
from the connecting-rod, so that the inner 
slide-valve is moved cndwise to and fro by 
the rocking of this arm, just as in the con 
struction shown at Figs. 1 and 2 it is moved 
to and fro by the rocking of the cam D’. 

In the modi?cation shown at Fig. 4 the 
lower end of the inner slide-valve has an arm 
descending from it and carrying a pin which 
passes through a square block, K. This block 
lies in a slot in an arm,D’,extending from the 
connecting-rod,so that the inner slide-valve is 
moved endwise to and fro by the rocking of 
the connecting-rod,just as in the constructions 
previously described. 

I claim as my invention- 
1. The combination, substantially as herein 

before set forth,of acylinder for steam or other 
engines, a piston working therein, a hollow ex 
tension from the piston,having ports or open 
ings in its sides, and avalve moved longitudi 
nally within said extension by the angular 
motion of the connecting-rod for governing 
the admission of steam to the cylinder. 

2. The combination, substantially as herein 
before set forth,of a cylinder, a piston working. 
therein, a tubular extension of the pistou,hav 
ing ports in its sides, a cylindrical valve work 
ing longitudinally within said extension, a con 
necting-rod,crank,and cra11k~shaft,and means, 
substantially as described, for giving motion 
to said valve by the motion of the connecting 
rod, whereby the ports in said extension are 
alternately opened and closed by said valve. 

3. Thecombination, substantiallyasherein 
before set forth, of a cylinder, a piston working 
therein and having a hollow extension with 
ports in its sides, through which steam is ad 
mitted to said cylinder, a slide-valve working 
within said extension and alternately opening 
and closing said ports,a connecting-rod,crank, 
and crank-shaf t, a connection between said con 
necting-rod and said valve, whereby the an 
gular motion of the said rod causes the to-and 

v fro motion of said valve, and exhaust-ports in 
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the sides of said cylinder beyond which the pis 
ton moves at the end of its forward stroke.‘ 

4. The combination, substantially as herein 
before set forth,'with the cylinder of a single 
acting engine, of a piston having cylindrical 
extensions with ports in its sides, through 
which steam is admitted to said cylinder, a 
slide-valve working within said extensiomand 
means for admitting steam at all times when 
the engine is working against the end of said 
extension, whereby the piston is pressed to 
ward the crank-shaft. l 

5. The combination, substantially as herein 
before set forth, with the cylinder of a single-v 

_, acting engine, of a piston havinga tubular ex 
tension With ports in its sides, through which 
steam is admitted to the cylinder, a steam 
chest surrounding said extension,a slide-valve 
working within said extension, a connecting 
rod having a camsurface upon the end nearest 
the cylinder, a pin at the end of said valve 
resting against said cam-surface, whereby the 
angular motion of the connecting-rod produces 
a to-and-fro motion of said valve, and means 

for pressing said valve at all times toward said 
connecting-rod. 

6. The combination, substantially as herein 
before, set forth, with the cylinder of a single 
acting engine, of a piston having a tubular ex 
tension with ports in its sides, a slide~valve 
working within said extension, a connecting 
rod and crank-shaft,meaus for communicating 
a t'o—and-fro motion to said valve by the an 
gular motion of said connecting-rod, exhaust 
ports in the side of said cylinder, which are 
opened when the piston is at the end of its 
forward stroke, and ports through said piston 
whereby the exhaust is continued during the 
return-stroke. * 

In testimony whereof I have hereunto sub 
scribed my name this 8th day of July, A. D. 
1886. 

WILLIAM LOXVRIE. ‘ 

‘Vitnesses: , 

. H. ST. JOHN WINKWORTH, 
117 Bishopsgate St, E. O. 

SYDNEY CLARKE HooK, 
50 Gresham House, London, Notary’s Clerk. 
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