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To al? zwhorn it 77 voegy concern: 
Be it known that II, WILLIAM THOMAS, a 

citizen of the United States, residing at Oving 
ton, in the county of Cook and State of Illi 
nois, have invented a new and useful Im 
provement in Oscillating Steam-Engines, of 
which the following is a specification. 
My invention relates to an improvement in 

the class of oscillating Steam-engines compris 
ing a cylinder supported to oscillate on a pin 
forming the steam-chest and containing ports 
caused to open by the oscillations of the cyl 
inder into the latter to introduce the steam 
therein alternately at opposite sides of the 
piston, the rod of which is connected with a 
crank-shaft. - 

The object of my invention is to provide 
with the general construction thus outlined 
a compound reversible valveless oscillating 
steam-engine by employing the exhaust-Steam 
from one cylinder to actuate the piston in an 
other cylinder or in several other cylinders 
successively, all the cylinders being supported 
on the one hollow pin, divided into Steam 
chambers to receive primarily the initial 
steam-supply to and exhaust from the first 
cylinder and direct the exhaust into the other 
or others in succession, alternately at oppo 
site sides of the piston of each, having its l'od 
connected with the common crank-shaft or a 
different crank-shaft. 

It is further my object to provide a con 
struction of throttle for permitting at Will 
ready, immediately-responsive, and easy or 
smooth reversal of the compound engine to be 
effected. 
In the accompanying drawings, Figure 1 is 

a sectional plan view of my improved single 
compound or double-expansion oscillating 
steam-engine, the section being taken at the 
lines 1 1 on Figs. 2 and 3 and regarded as in 
dicated by the arrows. Figs. 2 and 3 are ver 
tical sectional views taken, respectively, at 
the lines. 2 and 3 on Fig. 1 and regarded as 
indicated by the arrows. Fig. 4 is a view like 
that presented in Fig. 1, but showing the 
double-compound or triple-expansion form of 
the engine. 
A is the frame, carrying the rotary Crank 

shaft H in its lower portion. In the upper 
portion of the frame, extending parallel with 

nected sections 7 and q, varying in diameter 
and defined by an offset ac. The hollow pin 
C is rigidly supported in place and is perma 
nently closed at the end of the section r and 
open at its opposite wider end. Internally 
the pin C is divided longitudinally by a cen 
tral diaphragm in into two chambers in and 
n', either of which affords the steam-cham 
ber, while the other is for exhaust. At the 
opposite upper sides of the diaphragm in in 
the section are the ports p and m, extend 
ing lengthwise of the section and leading, 
respectively, into the chambers in and n, 
and at its opposite lower side are correspond 
ing ports p' and in'. The chambers n' and 
in in the section q are divided lengthwise 
by diaphragms' and 2' at opposite sides of 
the diaphragm à into chambers nº and nº. 
At the opposite upper sides of the diaphragm. 

in the section q are the ports land k, ex 
tending lengthwise of the Section and leading, 
respectively, into the chambers nº and nº, and 
at its opposite lower sides in said section are 
corresponding ports land c'. At its outer 
end the section q is expanded, and the several 
chambers extend therein somewhat flaringly, 
as shown, to coincide With passages in a head 
D, firmly fastened to the end of the pin Cand 
containing the steam-inlet f, from which the 
passage t' branches. 
E is a rotary throttle-valve in the head D, 

containing a central transverse passage i. 
(Shown in Fig. 1 as communicating at its op 
posite ends with the passages i' and in the 
head and leading, respectively, into the chann 
bers 1 and 1 in the pin C.) The valve also 
contains passages l and g, the former shown 
as communicating at One end with the branch 
passaget' from the inlett, and at its opposite 
end with the passage l', leading into the 
chamber 12', and the latter shown as connect 
ing the outlet U with a passage 9', leading 
into the chamber 1. 

F is a cylinder for the high pressure and 
G is a larger cylinder for the low pressure, 
each having a thick upper headf, provided 
with a cylindrical transverse opening, that of 
the former fitting snugly around the section 
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r of the pin C and that of the latter similarly 
fitting around the Section q thereof, the head 
of each cylinder being divided at one side, 

the shaft H, is a hollow pin C, formed in con- as shown at S, Figs. 1 and 2, and there flanged 

  



to receive screws s' for tightening the head 
around its pin-section, and thus affording 

? ? 

means for adjusting the heads on their seats 
in case of wear. The cylinders F and G con 
tain pistons F and G', the rods F and G* of 
which pass through the cylinder-heads f', 
where they are surrounded by suitable stuff 
ing-boxes and are connected by yokes y with 
cranks on the shaft H, the cranks carrying 
counter-weights 2 for the cylinders. Steam 
ducts e and e'lead from the cylindrical open 
ings in the head of the cylinders F and G, re 
spectively, and from a point above the dia 
phragm r down through the sides of the cyl 
inders into the latter below the limit of play 
of the downstrokes of the pistons, and verti 
cally-short ducts cl and d' lead from below 
the pin into the cylinders above the pistons 
therein. 

Referring to Figs. I to 3, inclusive, the op 
eration of the single-compound engine is as 
follows: With the throttle-valve E turned to 
the position represented in Fig. 1, high-press 
ure steam from the inlet t enters the Steam 
chest chamber n', the duct e then eventually 
(when the crank with which the piston-rod 
F is connected is moved beyond the center) 
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coinciding with the port p, the ports p” and 
m being closed by the respective head f and 
the duct, d coinciding with the port m'. Then 
the steam from the chamber 2, will enter the 
cylinder F through the ducte against the un 
der side of the piston therein, driving the 
shaft H, and the upward stroke of the piston 
will force any steam previously admitted 
above it out of the cylinder through the duct 
d into the exhaust-chamber nº. From the 
latter the exhaust-Steam passes through the 
head-passage i°, valve-passage i, and head 
passage it into the steam-chamber 1 in the 
low-pressure section q. There the duct d 
will have meantime been brought coincident 
with the port l of the chamber 19, admitting 
the low-pressure steam therein against the 
upper side of the piston G' in the cylinder G, 
and the duct e', with the port k (the ports l 
and lic' being then closed) allowing the low 
pressure steam previously introduced against 
the lower side of the piston to be forced by 
its downstroke through the duct e' into the 
chamber in', whence it escapes through the 
passage g’ and valve-passage g to the outlet 
v. The movements thus described throw the 
crank-shaft half-way around beyond a dead 
center and the completion of its throw oscil 
lates the cylinders F and G back, bringing 
the ducts d and d', respectively, to the ports 
p' and ic', leading into the chambers n' and 
n", the ports eande', respectively, to the ports 
m and l, the other ports being closed by the 
heads, whereby steam from the chamber n.' 
enters the cylinder Fabove its piston to lower 
it and drive the steam below it through the 
duct e, port n, chamber 7, and Valve-passage 
into the chamber n, thence into the cylinder 

G, through the ducte', raising the piston G' 
and driving out the spent low-pressure steam 
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previously introduced above it through port 
Ic' into the chamber 7, and thence through 
the passages g’ and g and outlet v. Thus 
the oscillations of the cylinders F and G 
continue to rotate the crank-shaft. 
ously to reverse the direction of rotation of 
the crank-shaft at either end of the stroke 
of a piston or at any intermediate point be 
tween the ends of its stroke, it is only neces 
sary to turn the throttle E to lead the high 
pressure steam into the passage through 
the valve-passage h, and produce communi 
cation of the passages h' and g’ through the 
valve-passage i and of the passage i' through 
the valve-passage g with the exhaust v. The 
reversal thus produced at any point of the 
stroke is instantaneous, smooth, and without 
jarring or injury to the engine, or danger from 
it. The course of the high-pressure steam is 
then through the branch t', valve-passage h, 
passage iº, chamber nº into cylinder F”; of 
the low-pressure steam from chamber n, 
through valve-passage ,passage g, and cham 
ber n into cylinder G, and of the exhausted 
steam from cylinder G into chamber n, and 
thence through passage i and valve-passage 
g to the outlet it. In the same manner that 
the high-pressure cylinder F and low-pressure 
cylinder G are constructed to compound the 
pressure of the former into the latter, one or 
more additional cylinders like the cylinder 
G, but larger, may be added, all on a common 
steam-chest pin C, thereby to double, triple, 
quadruple, &c., the compounding or expan 
sion of the initial high-pressure steam, the 
cranks on the shaft or shafts being of course 
Set accordingly. The manner of thus com 
pounding any number of times within the 
capacity of the steam will be readily under 
stood from Fig. 4 of the drawings, showing 
means for twice compounding it. In that fig 
ure a third Section O is added to the hollow 
pin C on which to suspend a third cylinder. 
(Not fully shown, but like the cylinder G, ex 
cept that it is larger.) The section o, which 
joins the section q at an offset ac', has ports 
like and Operating in the manner of those in 
the other sections and contains chambers nº 
and nº, formed by diaphragms vº and vº. The 
rotary throttle-valve E in the head D con 
tains the high-pressure inlet t and branch t', 
and also passages i, h, and g, to produce the 
desired connections with the several passages 
in the head D and with the outlet u. 
The foregoing description sets forth the de 

tails affording what I believe to be the best 
construction of my improved compound os 
cillating engine. These may, however, be 
variously changed without thereby departing 
from the principle of my invention. Hence 
I do not wish to be understood as limiting 
it to the details and combinations of parts 
exactly as shown and described. 
What I claim as new, and desire to secure 

by Letters Patent, is 
1. A compound oscillating steam ... engine 

having a hollow pin forming the steam and 
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exhaust chest supported on the engine-frame 
and divided into sections having chambers 
provided with ports, two or more steam-cylin 
ders supported to oscillate on said pin and 
having their pistons connected with the crank 
shaft, one of said cylinders being actuated by 
high-pressure steam and the other or others 
successively compounding the Steam-pressure 
from the first, a head at the end of the said 
hollow pin containing passages communicat 
ing with the chambers in the hollow pin, and 
a throttle-valve seated in the said head and 
common to all the said chambers for revers 
ing at will the action of the engine, substan 
tially as described. 

2. In a compound Oscillating steam-engine, 
the combination, with the frame and crank 
shaft, of a hollow pin C, formed with longi 
tudinal sections rand q, a diaphragm n, divid 
ing the pin lengthwise into chambers n' and 
n°, ports p and p' in the section r for the cham 
ber n, and ports in and n' therein for the 
chamber n, diaphragms and l', forming 
chambers in and n in the section g, ports l 
and l' in the section q for the chamber n, and 
ports k and ke' therein for the chamber ni“, and 
steam-cylinders F and G, supported to oscil 
late on the pin and having their pistons con 
nected with the crank-shaft, each cylinder 
containing two ducts for the four ports in its 
section of the hollow pin, one of said ducts in 
each cylinder leading at one end below the 
piston therein and coinciding at its opposite 
end in the oscillations of the cylinder alter 
nately with two of the ports and the other of 
said ducts in each cylinder leading at one end 
above the piston therein and coinciding at its 
opposite end in the oscillations of the cylin 

der alternately with the other two of Said 
ports, substantially as described. 

3. In a compound oscillating steam-engine, 
the combination, with the frame and crank 
shaft, of a hollow pin C, formed in longitudi 
nal sections rand q, a diaphragm in, dividing 
the pin lengthwise into chambers n' and n, 
ports p and p' in the section for the chamber 
n', and ports in and in therein for the cham 
ber n, diaphragms 2 and v', forming cham 
bers in and n' in the section g, ports land l' 
in the section q for the chamber n, and ports 
lc and k' therein for the chamber m, steam 
cylinders F and G, supported to oscillate on 
the pin and having their pistons connected 
with the crank-shaft, each cylinder contain 
ing two ducts for the four ports in its section 
of the hollow pin, one of said ducts in each 
cylinder leading at one end below the piston 
therein and coinciding at its opposite end in 
the oscillations of the cylinder alternately 
with two of the ports and the other of said 
ducts in each cylinder leading at one end 
above the piston therein and coinciding at its 
opposite ends in the Oscillations of the cylin 
der alternately with the other two of said 
ports, a head D at the end of the pin C, hav 
ing a steam inlet and exhaust and contain 
ing passages for connecting therewith the 
chambers in the hollow pin, and a throttle 
valve E in the said head, the whole being 
constructed and arranged to operate substan 
tially as described. 

WILLIAM THOMAS. 

In presence of 
J. N. HANSON, 
M. J. FROST, 
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